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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 cootBeTcTBUM ¢ OI'OC nmns cnenumansuHocT: 38.02.06 @unancet (ykpynuénunas
epynna cneyuanvrocmeti 38.00.00 Dxonomuxa u ynpaenenue (yposerv 3)), Mg 00yHaArOIIHXCS
3a0unotl GOPMBI OOYICHHUS.

Pabouas nporpamma paspaborana B coorBerctBuu ¢ ®I'OC cpemnero o6mero oopa3oBaHus.

1.2. MecTO TUCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/ibHOI MPOrpamMMbl

Hucunrummna «Mamemamukay u3ydaercss B 00I1e00pa3oBaTebHOM IIMKIIE Yy4eOHOTo IUIaHa
OOIT CIIO na 6a3ze ocHOBHOro oO0mIero oOpa3oBaHUS C MOJTYYCHHEM CpPEIHEro OOIIero
obpazoBanus (IITICC3)

1.3. [Inanupyemble pe3ybTAThl 0CBOCHHUS THCIUIIUHBI:

OcBoeHue cofepkaHusl Y4eOHON TUCIUIUIMHBI 00ECTIeYUBAET JOCTHXKEHUE 00YYarOIIMMHUCS
CIIEYIOIIUX PE3YIbTATOB:

JMYHOCTHBIX:

B pesynaprare u3yyeHMs MaTeMaTUKM Ha YPOBHE CpelHero oOmero oOpa3oBaHUs Y
oOyuJaromerocst 0yayt chopMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpaXk1aHCKOr0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTh ~ TPAKIAHCKOH TO3MIMU  OOYYaloOmErocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 4JIEHa POCCUICKOro 0OIIecTBa, MPEACTABICHHE O MaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKTAHCKOTO OOIIECTBa
(BBIOOPBI, OIPOCHl M APYroe), yMEHUE B3aMMOJEHUCTBOBATh C COLMAIbHBIMU HHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMUA U Ha3HAYCHUEM;

2) [aTpPUOTUYECKOrO BOCIHTAHHUS: CPOPMHPOBAHHOCTH POCCHMCKON  IpakJaHCKON
UJICHTUYHOCTH, YBRKCHHUS K MPONUIOMY M HACTOSAIIEMY POCCHIMCKON MaTeMaTHKH, IEHHOCTHOE
OTHOILIEHHE K TIOCTH)KEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUIICKON MaTeMaTHYECKON IIKOJIBI,
UCTIOIB30BaHUE dTUX JOCTIKEHHN B IPYTHX HAYKaX, TEXHOJOTHSX, chepax SIKOHOMUKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOr0 HapoAaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHUs, ITMUYECKOI'O TOBEIEHUS, CBS3aHHOIO C NMPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUH
HayKd W JESTEIbHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIA/Na B MOCTPOCHHE YCTOWYHBOTO
Oymymiero;

4) 5CTETUYECKOTO BOCTIMTAHUS:

JCTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEHICHUH, pPacCyKACHUH, BOCIPUUMYUBOCTD K MAaTEMAaTUYECKHM acleKTam
pa3INYHBIX BUIOB UCKYCCTBA,

5) duznyueckoro BOCIUTAHUS:

c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKHE 3HaHUSI B UHTEPECax 37J0POBOTO U
Oe3omacHOro oOpa3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pPOBBIO (370pOBOE
NUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATHH U OTIbIXa, peryyisipHas pu3nueckasi akTHUBHOCTD ),
(du3nIecKoe COBEpPIICHCTBOBAHUE MPH 3aHITUSIX CIOPTHBHO-03/IOPOBUTEIBHON JESITEThHOCTEIO;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAaHWE IICHHOCTH TPYIOJIOOWs, WHTEPEC K pa3IMdHBIM cdepam
npodeCCUOHATILHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccu W pearru30BBIBATH COOCTBEHHBIC
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JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
€caM000pa30BaHuIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUU
MPaKTUYECKUX 3a/1a4y MaTEMaTUYECKON HANPaBICHHOCTH;

7) PKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOH KYyIbTyphl, TIOHUMAaHWE BIMSHHUS  COIMAILHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLUMAIBHOM Cpefbl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTMYECKHX  MpoOJieM, OpHEeHTAalus Ha  [PUMCHCHHE
MaTeMaTUYECKUX 3HAHUN ISl pelIeHHs 3aja4 B 00JacTU OKPY>KAIOLIEH cpelbl, MiIaHUpOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYKAIOLIEH Cpe/ibl;

8) LICHHOCTH HAYYHOT'O TTO3HAHMUSI:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAyKM M OOLICCTBEHHOW TMpPAKTUKHU, IMOHMMaHHE MaTeMaTUYeCKOM HayKu Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIQJICHHE SI3BIKOM MATEMAaTUKHA U MaTEMaTHYECKON KyJIbTYpPOMl KaK CpeICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOEKTHYIO U MCCIIEIOBATEILCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

MeTanpeIMeTHbIX:

B pesynpTate ocBOeHHS MpOrpaMMbl IO MaTEeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydaromerocss OyayT CcGOPMHUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapakTEepU3yIOLIUeCs  OBJIAJICHUEM  YHHUBEPCAIbHBIMU  I103HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCATHHBIMH KOMMYHHMKATUBHBIMU JEHCTBUSIMH U YHUBEPCAIbHBIMH PETYJISTUBHBIMU
NEeNCTBUSIMU

IMo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS

bazoevle nocuueckue oelicmeus:

BBISIBIIATH M XapaKTEPU30BATh CYIICCTBEHHbIE MPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIM NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUSA Ui 000OIIeHUs u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIU3A;

BOCIIPUHHUMATH, (OPMYJIUPOBATh W MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpHUIaTeNIbHbIC, EANHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBIIATH MaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M TPOTUBOpEYHs B (hakTax,
JNaHHBIX, HAOMIONEHHWSIX W  YTBEPXKICHUSX, TMpeasaratb KpPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JienaTh BBIBOJBI C HCIIOJNB30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MPOBOAMUTH CAaMOCTOSITENILHO JJOKAa3aTeNIbCTBA MATEMAaTHYECKUX YTBEPKIECHUH (IIpsIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, TMPUBOJUTH TPUMEPhl U  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CcrIOco0 penieHus yueOHO! 3aJaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB PELICHMUS,
BBIOHMpaTh HanOoIee MOAXOSAIINN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoewie uccnedosamenvckue oeiicmeus:

MCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HaHUsA, (HOPMYyIUPOBATH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJIUTH  CaMOCTOSITEIBHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEOBaHUE  TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENTLHO (OPMYIUPOBATh OOOOIICHHUS] W BBIBOJBI MO Pe3yidbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000IIIEHHI;

MMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE TMPOIECCA, a TAKXKE BBIABUTATH MPEANOJIOKECHHS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.




Paooma c ungpopmaueii:

BBIBJIATH JeUIUTH HHPOPMAINK, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha BOIMPOC M IS
pelleHus 3a1auH;

BBIOMpaTh  MHPOPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB, AaHAJIM3UPOBATD,
CHUCTEMAaTH3HpOBaTh W HWHTEPIPETHPOBATh HHGOPMAIMIO PA3IUYHBIX BHAOB U (HopM
MPEeJICTaBICHHUS,

CTPYKTYpUPOBaTh MH(GOPMAILINIO, TIPEACTABIATH €€ B Pa3IuYHbIX (opMax, WILTIOCTPUPOBATH
rpaguyecKu;

OLIEHUBATh HAA&KHOCTh HWHPOPMALMKU IO  CaMOCTOATENBHO  C(HOPMYITUPOBAHHBIM
KpUTEpUsaM, chOpMYyITUPOBAHHBIM CAMOCTOATEIHHO.

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUSA

BOCHPUHUMATh U (OPMYJIUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBUSIMU M ULEISIMH
OoOLIeHMs, SICHO, TOYHO, 'PAMOTHO BBIpAXKaTb CBOIO TOYKY 3PEHHUSI B YCTHBIX U IHCHbMEHHBIX
TEKCTax, JaBaThb IMOSCHEHUS 10 XOAY pEHICHHs 3a/ladl, KOMMEHTHPOBATh IOJIYYEHHbBIN
pe3yJbTaT;

B XoJle¢ OOCYKIEHHS 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MpPOOJIEMBI,
pelaeMoil 3aaauu, BbICKa3blBaTh WJEH, HALIEJICHHBIE HA MOMCK PELICHMSI, COMOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYI'MX YYaCTHUKOB JMajora, oOHapyXHBaTh pPa3jinyuue U CXOJICTBO
NO3HIINH, B KOPPEKTHOH popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEJICTaBIATh PE3yibTaThl pPELICHUS 3aJaud, HSKCIEPUMEHTa, HCCIEIOBaHMs, IMPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHble ieiicTBUS

Camoopzanusayun:

COCTABIIATh TUIAH, aJTOPUTM pEIICHHs 3aJadd, BBIOMpATh CHOCO0 pemeHus ¢ y4ETOM
UMEIOLINXCA PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOW MH(OpMALINH.

Camokonmpons, IMOUUOHAILHBLIL UHINENIEKM:

BJIJICTh HABBIKAMU TTO3HABATEIHHON pEQIIEKCHN KaK OCO3HAHHSI COBEPIIAEMBIX JACUCTBUI U
MBICTUTENIBHBIX ~ TMPOILIECCOB, HMX  PE3yJNbTaTOB, BIAAETh CHOCOOAMHU  CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIpOIecca U pe3ysbTaTa pelleHns MaTeMaTHUeCcKOH 3a1auu;

MPEIBUIIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPH PELICHUM 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX, HAHJAEHHBIX OHIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHHMBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JIEATENbHOCTH, HAXOIUTh OHIMOKY, JaBaTh OLCHKY
NPUOOPETEHHOMY OIIBITY.

Coemecmnasn deamenbHOCHb:

MOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYalIbHOW pabOTHI IpU
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, pacrpeiessiTh BHABI padoT, TOTOBApUBATHCS, 0OCYXKIATh
Ipoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkaeHHs, OOMEH MHEHHH, «MO3TOBbIE
IITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
IpYTMMH YI€HaMH KOMaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

c(OPMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTUKe KaK 4acTH MHUPOBOM KyJIbTYpbl U MeCTe
MaTeMaTUKd M WH(OPMAaTUKH B COBPEMEHHOM IMBWIIM3AIMH, CIIOCO0aX OIMUCAHUS SBIECHUI
pEAIbHOTO MHpa Ha MATEMAaTUYECKOM SI3BIKE;

c(OpPMUPOBAHHOCTh MPEACTAaBICHUM O MaTeMaTHYEeCKUX TMOHATUSAX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJEIAX, NO3BOJISIOIIMX OMMUCHIBATh U U3y4aTh Pa3HbIE IPOLECCHI U SIBICHUS,
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B TOM YHCIIE C TIOMOIIBI0 HHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

BJIAJICHUE METOJIaMH JOKa3aTeIbCTB W QJITOPUTMOB PEIICHUS, YMEHHE WX IMPUMEHSATH,
MIPOBOJIUTH JTOKA3aTeJIbHbIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTaHJIAPTHBIMM NPUEMaMHM PEIICHUS palMOHAIBHBIX M HUppalMOHAJbHBIX,
MOKa3aTeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHUIN U HEPABEHCTB, X CUCTEM;

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUH 00 OCHOBHBIX MOHATHSAX MaTEMaTHYECKOIO aHaJIM3a U
X CBOMCTBaX, BJIAJICHUC YMCHHEM XapaKTepH30BaTh MOBEACHHE (YHKIIMH, UCIOIb30BaHUE
MOJTYYCHHBIX 3HAHUM [ ONMCAHUS U aHAJIU3a PEaIbHbIX 3aBUCUMOCTEH;

BJIAJICHUE OCHOBHBIMU TMOHSTHUSIMU O IUJIOCKUX U MPOCTPAHCTBEHHBIX TI'C€OMETPUUYECKHUX
¢durypax, iX OCHOBHBIX CBOHCTBAX;

c(hOpPMUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPUUIECKUE (PUTYPHI HA YepTekKaxX, MOJEISIX
1 B p€aJIbHOM MUPE;

MPUMEHCHHE W3YYCHHBIX CBOWCTB TEeOMETpUYECKUX Quryp u QGopmyn s perieHUs
FeOMETPUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;

c(hOPMHUPOBAHHOCTH MPEJCTABICHUN O MPOIECCAX U SBICHUSX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pPEAIbHOM MHUPE, OCHOBHBIX MOHSITHSIX
AJIEMEHTapHON TEOPUU BEPOSITHOCTEH;

YMEHHUI HaXOAWTh U OICHUBATh BEPOSITHOCTH HACTYIUICHHS COOBITHMM B MPOCTEHUIINX
MPaKTUYECKUX CHUTYallMAX W OCHOBHBIE XapaKTEPUCTHKU CIyYalHBIX BEJIWYHMH; BIJIAJICHUE
HaBBIKaMH MCIIOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX IIPOTPaMM MPU PEILICHUH 3a]1ay.

B pe3yabrare u3yuenusi yyeOHoro mpeamera «MaremMaTHKa» HAa YPOBHE CpeJIHEro
o0uero o6pa3oBaHus 00y4armMiicd Ha 02a30BOM YPOBHEe B COOTBETCTBYHOIIMX pa3jesax
NMPOrpaMMbl HAYYUTCS:

Yucna u svlyucienus:

OTEepUpPOBATh TMOHATHAMHU: PALUOHATIBHOE U JIEUCTBUTEIILHOE YHWCIO, OOBIKHOBEHHAs W
JeCATUYHAS JPOOb, IPOIICHTHI;

BBITIONTHSATE apu()METHICCKUE ONIEPAINN C PAlMOHATLHBIMA U JCHCTBUTEIHLHBIMU YHCIIAMH;

BBITIONHATh NPUONKEHHBIE BBIYMCICHUS, UCIONB3YS TpaBUiia OKpPYIJICHHS, [enaTh
MIPUKUJIKY U OIICHKY pe3yJIbTaTa BHIYMCIICHHUI;

OTIEpUPOBATh TOHATHUSIMH: CTEIEHb C IIEJBIM IOKa3aTejaeM, CTaHAapTHas ¢opMa 3amucu
JIEUCTBUTEILHOTO YHKCIa, KOPEHb HATYpaJIbHOM CTENEHM, MCIOJIB30BaTh MOAXOMASIIYI0 (opMy
3alUCH ACMCTBUTENBHBIX YHCEI UISl pELICHUs TPAKTUYECKUX 3a/1a4 U MPEACTABICHUS TaHHbIX;

OTIEpUPOBATH MOHATHIMHU: CUHYC, KOCUHHYC U TaHT€HC MPOU3BOJILHOTO yTJja, UCIOJIb30BATh
3aMuch MPOU3BOIBHOTO YIIIa uepe3 0OpaTHbIE TPUTOHOMETpUYECKHe (PyHKIINU;

OTIepUPOBATH MOHATUSIMU: HATypaIbHOE, 11€JI0€ YUCIIO, UCTIOJIB30BaTh MPU3HAKU JACIUMOCTH
LEJIBbIX YHUCEJI, Pa3JI0KEHUE YUCia Ha POCThIE MHOXKUTENH JJIs1 PEIICHUS 3aa4;

OTIEpUPOBATH MOHSATHUEM: CTEMIEHb C PAIlMOHAIBHBIM MTOKa3aTelIeM;

OTIepUPOBATH MOHATUAMU: JoraprudM Yucina, 1ecITUYHbIC U HaTypaibHbIe JOrapru(MBbIL.

Ypasenuenus u nepasencmea:

ONEepUpOBATh MOHATHSIMHU: TOXKIECTBO, YpPABHEHUE, HEPABEHCTBO, IIEJIO€, PAllMOHAIBHOE,
UppALMOHATFHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPaBHEHUE;

BBIIIOJIHATH npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPXKECHU I n pemarb
TPUTOHOMETPUYECKHE YPABHEHUS;

BBHITIONHATh TIPEOOpa3OBaHUsl LEbIX, PAIMOHAIBHBIX W UPPAIUOHATBHBIX BBIPAKCHUH H
peniaTh OCHOBHBIE THIIBI LIEIBIX, PAIMOHAIHBIX U UPPAITMOHAIILHBIX YPAaBHEHUN U HEPABEHCTB;

MPUMEHATh YpaBHEHUSI M HEPABEHCTBA JUJIS PEIICHUS MaTeMaTU4YeCKHX 3aJad U 3a7ad u3
pa3InyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

MOJICTTUPOBATh pealbHbIE CUTyallMM Ha S3bIKE aireOphl, COCTABIATH BBIPAXKCHHUS,
YpaBHEHHWs, HEPAaBEHCTBA 110 YCIOBHUIO 3aJlayd, MCCIEN0BAaTh IOCTPOCHHBIE MOJACIU C
MCIIOJIb30BAaHUEM armapaTa anreOpsl;

MIPUMEHATHh CBOMCTBA CTETICHH JIJIsl TPe0oOpa30BaHMS BHIPAKCHHUH, ONIEPHPOBATH TTOHITHSIMHU:
MOKa3aTeIbHOE YPaBHEHUE U HEPABEHCTBO, PEILIaTh OCHOBHBIE TUIIbI MOKA3aTENbHBIX YPABHEHUN
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Y HEPABEHCTB;

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

HaxOJUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMHU: CHCTEMa JUHEHHBIX YPAaBHEHUN M €€ pEIIEHUE, UCIO0JIb30BaTh
CUCTEMY JINHEWHBIX YPAaBHEHUM JUUIS PEILICHUS IPAKTUYECKUX 3a/a4;

HaXOJUTh PEUICHHs NPOCTEHIIMX CUCTEM M COBOKYNHOCTEM PAlMOHAIBHBIX YPaBHEHHUM U
HEPaBEHCTB;

MOJICJINPOBaTh peajbHbIE CHUTyallUd Ha s3bIKE aiureOpbl, COCTABIATh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aJ1a4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM amapaTa anreOpsl.

Dyukyuu u epaguxu:

OIIEpPUPOBATh MOHATUAMM: (PYHKIUS, CIIOCOOBI 3aaHus (PYHKIMHU, 00IACTh ONpPENeIICHUS U
MHOXECTBO 3HaUCHHUH (PYHKIMHU, TpauK QyHKINH, B3aUMHO 00OpaTHbIC PYHKINY;

OIIEpPUPOBAThH MOHATUAMU: YETHOCTh U HEUETHOCTh (DYHKLMHU, HYJIU (PYHKLUHU, IPOMEKYTKH
3HAKOITOCTOSIHCTBA;

UCHOJb30BaTh TpapuKK QYyHKIMH U1 peLIeHns] ypaBHEHUH;

CTPOMTb W 4UTaTh I'paUKU JMHEHHOM (YHKIMU, KBaJApaTUUHON (YHKIMHU, CTECHEHHON
(GYHKLUU C LENbIM [TOKa3aTeseM;

WCTOJB30BaTh Tpaduku (QYHKIUH Ui HCCIEIOBAHUS TPOLECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruxX y4eOHBIX MPEIMETOB U pealbHOM KU3HH, BbIpaxarh (opMysiamu
3aBUCHMOCTH MEXYy BEIMYNHAMH;

ONEpPUPOBATh TMOHATHSAMHU: Iepuoaudeckas (yHKLIHSA, MPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIHMH, HaUOOJbIee W HAMMEHbIIEEe 3HAYeHUs (YHKIUU Ha
IPOMEXKYTKE, UCII0JIb30BaTh UX JUISl UCCIIE0BaHUS (DYHKIUH, 3aJaHHOH rpadukom;

OIEpUPOBATh HNOHATUSIMH: rpaduKkd  TMOKa3aTeIbHOH, J0rapuPMHIECKON u
TPUTOHOMETPUUYECKUX (PYHKIUI, N300paXkaTh UX Ha KOOPJIUHATHOW IUIOCKOCTH U UCIOJb30BATh
JUISl pELLICHUs] YPABHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IJIOCKOCTH IpauKy JTUHEHHBIX YPaBHEHUH M UCIOJIb30BaTh
WX JUIS PEIICHMS CUCTEMBI IMHEHHBIX YPABHEHUN;

UCIOJIb30BaTh T'papUKu QYHKIUH 17151 MCCIIEJOBAHUS IPOLIECCOB U 3aBUCUMOCTEHN U3 APYrUX
y4€OHBIX TUCLUUIUIMH.

Hauana mamemamuueckozo ananusa:

ONEpUPOBATh MOHATHSMM: TIOCIEIOBAaTEIbHOCTh, apudMeTndyeckass U TIeoMeTpuyecKas
IIPOTPECCUU;

ONEpUPOBATh MOHATHAMH: OECKOHEYHO YOBIBAOIas reoOMETpHYecKas IpOrpeccHsi, CyMMa
0eCKOHEUHO yOBIBAOIIEH reOMETPUUECKO MPOrpeccuy;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH Pa3IMYHBIMU CII0CO0aMU;

HCIIONIB30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEN W IPOrPECCHM Ui PELICHHs peanbHBIX
3a/1a4 IPUKJIIAJHOTO XapakTepa;

OINEpUPOBAThH MOHATUAMU: HEMPEpbIBHAS (PYHKIMS, MPOU3BOIHAS (DYHKIMM, MCIIOIB30BaTh
FeOMETPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOIHOM /7S peLIeHMs 3a/1a4;

HaXOJUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKUUH, BBIYUCIATH TNPOUZBOAHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKLIUA;

UCMOJb30BAaTh IPOU3BOAHYIO U HCCIENOBaHMS (PYHKIMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl HCCIEOBAHUS K IOCTPOEHUIO I'paUKOB;

HCIIOJIB30BATh IIPOU3BOJHYIO JUISl HAXO0KICHHS HAWIYYIIEro PELICHHs B IPUKIIAJHBIX, B TOM
YHUCJIE COUNATBHO-DKOHOMMYECKHUX, 3a/1a4aX;

ONEepPUPOBATH TOHATUSMHU: IEPBOOOpa3HAs M HUHTErpaji, MOHUMATh TE€OMETPUYECKUH U
buznyecKkui CMbICI UHTETpaa;

HaXOJUTh TEepBOOOpa3HbIE HJIEMEHTAPHBIX (YHKIMHA, BBIUUCIATH MHTErpas mo Qopmyie
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Hrrorona—Jleiiounma;

peuars MpUKIagHbIe 33Jayd, B TOM YHUCIE COLMAIbHO-3KOHOMHYECKOTO M (hHU3MUECKOTO
XapakTepa, CpeCTBAMU MaTEMaTUYECKOI0 aHAJIN3a.

MHmnooicecmesa u no2uxa:

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

UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH arnapar Jyuisi ONUCAHUs PEaIbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX PEIMETOB;

OIIepUPOBATh MOHATUSMU: OTpEIeNIeHUe, TeOpeMa, CIIEICTBUE, T0KA3aTEIbCTBO.

Teomempus

OIIepUPOBAThH NOHATUAMU: TOUKA, IPSIMAasi, MJIOCKOCTh;

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

OIIEpUPOBATh NOHATHUAMU: APAJUIEIBHOCTD U NEPIEHAUKYISIPHOCTD IPSIMBIX U IIOCKOCTEH;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

OIIEpPUPOBATH MOHATUSAMHU: IBYTPAHHBINA YroJl, TPaHU JBYTPAHHOTO yIiia, peOpo ABYTPaHHOTO
yria, TUHEHHBIN yrojl IBYIpaHHOTrO yIiia, rpajycHasl Mepa IBYIpPaHHOTrO YIJia;

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

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

KJ1accu(UIUpPoOBaTh MHOTOTPAaHHUKH, BHIOMpAsi OCHOBAHMS IS KilacCH(pHUKauu (BBIITYKIIbIE
Y HEBBIMYKJIbIE MHOTOI'PAaHHUKH, MPABUIbHBIE MHOTOTPAaHHUKHU, MPSMbIE U HAKJIOHHBIE MTPU3MBIL,
napajuieJenunesb);

OTIEpUPOBATH MOHATUAMU: CEKYILas MIOCKOCTh, CEYCHIE MHOTOIPaHHUKOB;

OOBSICHATH MPUHIIMITBI TOCTPOSHUS CEYCHUH, UCIIOIB3YsS METOJ] CIIEIIOB;

CTPOUTH CEYEHHS MHOTOIPAaHHUKOB METOJOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIE) IUIOCKHE
YEepTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y;

peliaTh 3aaud Ha HaXOXJIEHHE T€OMETPUUYECKUX BEIMYMH MO o0pas3laM WU alropuTMam,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKUE METOJbl MPU PEIICHWH CTAaHAAPTHBIX MaTeMaTHYEeCKHX
3a]]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIYy ABYMS TOUYKAMH, OT TOYKHU J0 MPAMOM, OT TOUYKHU JI0
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS PSIMbIMU;

pelaTh 3a/laud Ha HaXOXJIEHHE MeOMETPHUUECKUX BEJIMUYUH M0 00paslaM WM aJrOpuTMaM,
IPUMEHSISI U3BECTHBIE AHAJTMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIYHMCICHHME YIJIOB MEXIY CKPEIIMBAIOIMIMMUCSH NPSAMBIMH, MEXAY HpSAMOH H
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIAT O0OBEMBI M IUIOIMIAJM MOBEPXHOCTEH MHOTIOTPaHHUKOB (IIpHU3Ma, MUPAMUAA) C
npUMEHEHHEeM (OpMyJ, BBIYUCIATH COOTHOLIEHUS MEXIy IUIOMIaAIMHU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOT'PaHHUKOB;

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

U3BJIEKaTh, NMPeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHSTh reoMeTpuueckue (akTbl JUIsl  peIHIeHHs CTEepPEeOMETPUYECKUX  3ajad,
IIPEIIOJIaratoIIuX HECKOJIBKO IIaroB PELIEHMs, €CIN YCJIOBUS NPHUMEHEHUs 3a/JaHbl B SBHOU
dopme;

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

IIPUBOJUTL TPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B TMPUPOAE U IKHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE;

NPUMEHATH IOJydeHHblEe 3HAHUS Ha NPAKTUKE: aHAIM3UPOBATh pPEalbHbIE CUTYallUd M
NPUMEHSTh M3yYEHHBIE TOHATHUS B  IMpOLECCe TMOMCKAa pPEIIeHUs  MaTeMaTH4YeCKH
chopMyIMpPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEAlbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
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UCCIJIEI0BATh MOCTPOEHHBIE MOJAEIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX IOHATUH U TEOpEM,
anmapara anreOpsl, pelaTh IPaKTUYECKUE 3aa4H, CBA3aHHBIE C HAXOXKAEHUEM I€OMETPUYECKUX
BEJIMYUH;

OIIEpUPOBAThH MOHATUAMU: LMUIMHIPUYECKAs MOBEPXHOCTh, 00pa3yloolue HUIHHIPUIECKOM
MOBEPXHOCTH, LWJIMHIP, KOHUYECKas MOBEPXHOCTb, 00pa3yloIIne KOHUYECKOH MOBEPXHOCTH,
KOHYC, c(epuyeckas IOBEpXHOCTb;

pacrno3HaBaTh Teja BpaiieHus (UIHHIP, KOHYC, cdhepa U map);

OOBSICHATB CIIOCOOBI IIOTY4EHUS TeJ BpallleHuUs;

KJaccu(UIUpoBaTh B3aUMHOE PACIIONOXKEHHE CEPhI U TNIOCKOCTH;

OIlEpUPOBATh TMOHATHSMU: IIAPOBOM CErMEHT, OCHOBAaHME CETMEHTa, BBICOTA CEIMEHTa,
LIapOBOM CJIOM, OCHOBAHHUE 1IAPOBOT'0 CJIOSI, BBICOTA LIAPOBOTrO CJIO0sI, IIAPOBOM CEKTOD;

BBIUUCIIATE OOBEMBI M IJIOUIAM IOBEPXHOCTEH Ten BpAIlEHUs, T€OMETPUUYECKHX Tell C
pUMEHEHUEM (HOPMYIT;

OIIEpUPOBATH MOHATHAMM: MHOTOIPaHHUK, BIIMCAHHBIN B cpepy U ONMUCAHHBIN 0K0JI0 chepbl,
cdepa, BicaHHast B MHOTOI'PAaHHHK WUJIH TEJIO BPAIECHUS;

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMU TOBEPXHOCTEN U 00bEMaMU IOJOOHBIX TEJI;

n300pakaTh H3y4aeMble (UTYpPBI OT PYKH M C TNPUMEHEHHEM TIPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;

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

U3BJIEKaTh, UHTEPIPETUPOBATh U IPEOOpPa3oBbIBaTh MH(OPMALMIO O IMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX;

OIIEpUPOBATh OHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD JCHCTBUS CIO0XKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpA Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T;

IPUMEHSATH [IPABUJIO NapaljiesenuIe/a;

OIEpUpPOBaTh MOHATHUAMU: JEKApPTOBbI KOOPJIMHATBl B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yroj MEXIy BEKTOpaMH, CKaJIIpHOE
IIPOU3BE/ICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXO/JUTh CyMMY BEKTOPOB U IPOU3BEJIEHUE BEKTOpA Ha YHUCIIO, YrOJ MEXIY BEKTOpaMHu,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTh YPABHEHUEM B IEKaPTOBOM CHCTEME KOOpPAMHAT;

NPUMEHSTh reoMeTpuueckue (akTbl JUIsl  peHIeHHs CTEepEeOMETPUYECKUX  3ajad,
IIPEIIOJIAratoIuX HECKOJIBKO IIar0oB PELICHMs, €CIU YCIOBUS NPUMEHEHUS 3aJaHbl B SIBHOU
dopme;

pelmars MpoCTEHIINE TEOMETPUUYECKUE 3aJaud Ha IMPHUMEHEHUE BEKTOPHO-KOOPAMHATHOIO
METO/1a;

pemares 3agadyd  Ha JI0KAa3aTeIbCTBO MAaTEMAaTHYECKMX OTHOLIEHWH W HAXOXKICHHUE
F€OMETPUUECKHUX BEJIMYMH MO 00pas3laM WIM aJropuTMam, IPUMEHSsST U3BECTHBIE METOJbI MpU
pELIEHUN CTaHIapPTHBIX MaTEMaTHUUECKUX 3a1a4;

MPUMEHSTh MPOCTEHIINEe NPOrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPY PELIEHUHU CTEPEOMETPUUECKUX 3a7ay;

MPUBOJUTh TPUMEPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TMPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB IT€OMETPUH B UCKYCCTBE;

MPUMEHSTh IOJIyYeHHbIE 3HAHHUS HA MpaKTHUKE: aHAJIW3UPOBATh pealbHbIE CHUTYyallMH H
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKAa PELIEHUs  MaTeMaTU4eCKH
chopMyIHpOBaHHON MpPOOJIEMBbl, MOAEIUPOBATh pPEajbHbIE CHUTYal[Md Ha S3bIKE TE€OMETpUH,
UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM TI'€OMETPUUECKHUX IOHSTHUH U TEOPEM,
anmnapara ajiredphbl, pelarh MpaKTHYeCKUe 3aa4u, CBI3aHHbIE C HAaXO0XKICHHEM FeOMETPHUECKHUX
BEJIMYMH.

Beposmnocme u cmamucmuxa

YUTaTh U CTPOUTH TaOJIMILIBI U AUATPAMMBI;



OINCpHUPOBATH MOHATHUAMU: CPCAHEC apH(bMeTqucxoe, MEauaHa, HaI/I6OJ'IBI_He€, HaUMCHBIIICC

3HA4YCHUE, padMax MaCCHUBa YUCJIOBBIX JaHHBIX;

ONEpPUPOBATH TOHATUAMHU: CIyYalHBIH HKCIEPUMEHT (OMBIT) M CiydailHOe cOObITHE,
3JIEMEHTAPHOE COOBITHE (IIEMEHTAPHBINA MCXOJ) CIYy4alHOIO OIbITA, HAXOJUTh BEPOSITHOCTH B

OIIbITaxX C PaBHOBO3MOKHBIMU CJIy‘IElfIHBIMH CO6BITI/I$IMI/I,

HaXOJUTh U CPABHUBATH BEPOSTHOCTH COOBITUN B M3YYEHHBIX CIyYalHBIX SKCIIEPHUMEHTAX;
HAXOUTh U (HOPMYIHPOBATH COOBITHS: MEpPECeYCHHE M OOBEIMHEHHE ITaHHBIX COOBITHH,
coObITHE, TPOTHUBOIOIOKHOE JaHHOMY COOBITHIO, IOJIb30BAThbCA AMArpaMMaMu Oiiiepa u

bopMyIoi croxkeHHs BEpOSATHOCTEH MPU PELICHUH 33/1a4;

OIICpHUPOBATH IIOHATHAMMH: YCJIIOBHasA BCPOATHOCTb, HE3aBUCHUMBIC CO6BITI/I$I, HaxoauThb
BCPOATHOCTHU C MOMOLIBIO ITpaBuJia YMHOXKCHUS, C IOMOLIBIO ICPCBa CJIy‘-IElfIHOI‘O OIIbITA,

IIPHUMCEHSTH KOM6I/IHaTOpHOC IIpaBHUJIO YMHOXKCHUS IIPU PCHICHUHA 3a1a4;

OIICpHUPOBATH MMOHATUAMU: UCHBITAHHUEC, HC3ABUCUMBIC UCIIbITAHUA, CCPUS I/ICHLITaHI/If/’I, ycex
N HEyadada, HAXOJUTb BCPOATHOCTH COOBITHH B CECPUN HE3aBHCHMBIX HCIBITAaHHUI 0 IICPBOTO

ycriexa, HaX0JIUTh BEPOATHOCTH COOBITHI B CEpUH UCTIBITaHUN bepHyim;

OIICPUPOBATDL MMOHATHAMMU: cnyqaﬁHaﬂ BCJIIMYHHA, paCIIpCaACICHUC BCpOHTHOCTeﬁ, Auarpamma

pacrpezescHus;

CpaBHHUBATb BCPOATHOCTHU 3Ha4YCHHI CHy‘l&ﬁHOﬁ BCIIMYHHBI II0 PpaclHpCAaACICHUIO HIIH C

IMOMOIIBIO JUArpamMmm,

OIICPUPOBATL IMOHATHCM MATCMATHUYCCKOI'O OXHIAHHUSA, IIPUBOAUTL IIPUMCPLI, KakK
MMPUMCHACTCA MATCMATUYCCKOC OXUIAAHUC CJIy‘l&ﬁHOfI BCIIMYHMHBI HAXOJHUThb MaTCMAaTHYCCKOC

OKHNJaHHUC 110 JaHHOMY PACIPCACICHULO,
HUMETHh NPCACTABIICHUC O 3aKOHEC 0OIBIINX YHUCCII,
HUMCTb IPCACTABIICHUC O HOPMAJIbHOM PACIIPpCACICHNH.

2. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI

3aounas popma o0yueHus

Buo yueonoit pabomut Oobvem uacos
O0bem o0pa3oBaTeIbHOI POrPaMMBbI 340
Padora o0y4yarommxcsi BO B3aUMO/JEHCTBHH C NpenojaBareiemM 24
B TOM YHCIIE:
JeKu (YpoKn) 18
B (pOpMe NPAKTHYECKON IOATOTOBKH (€CIIM IPETyCMOTPEHO) 8
MPAKTUYECKUE 3aHATUS 16
B (hopMe MpakTHUECKON MOATOTOBKHU (€CIU MPETyCMOTPEHO) 8
na0opaTOpHbIE 3aHATUS *
B (hopMe MpakTUUECKON MOATOTOBKHU (€CIU MPEIyCMOTPEHO) 8
KypcoBast paboTa (poekT) (eciu npedycmompena) *
CamocrosTensHas pabota oOydarorierocs (Bcero) (eciu npedycmompena) 298
Koncynwramuu (eciu npedycmompena) 2
[IpomesxyTounas arrectanus B Gopme KoHmpoavHou pabomul B 1 cemectpe, B hopme 6

9K3ameHa BO 2 ceMecTpe
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2.2. TemaTn4yecKuii IJIaH U COIePKAHUE TN CHUILIAHBI

AKTHBHBIE H

HHTEPAKTHBHbBIE
Ne Copep:xanue yueOHOr0 MaTepHaJia, NpaKkTHYecKue padoThl, Oo0Bem YposeHsn
HaumeHnoBaHue pa3ieoB u TeM ¢opmbl
n/n €CaMOCTOfITe/IbLHAs padoTa 00yYalIuXxcs 4acoB OCBOEHUS
NpPoBeIeHUs
3aHATHIA
YcraHoBoYHAas ceccHs
Pa3gexa 1. Aaredpa 2/40
1. CamocrosiTebHas1 pa0oTa 00y4arouerocs.
Tema 1.1. MHoOXecTBO, OIepallMy HajJ MHOXecTBaMu. Jlmarpammsl Oitnepa—Benna.
MHo:KecTBO, ONlepaluu HAX MHOKECTBAMU. [IpuMeHeHne TEOPETHKO-MHOKECTBCHHOTO allapara Ul ONMFCAaHUs PeabHbBIX 2 1
Juarpammsl Jiinepa—Benna MIPOLIECCOB W ABJICHUM, MPH PEUICHUH 337ad U3 APYTHX y4eOHBIX NMPEIMETOB.
Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTeIbCTBO.
2. CamocrosiTesibHAast padoTa 00y4arouIerocs.
Tema 1.2. MHOXecTBO HaTypaibHBIX, MLEJIbIX W palUoOHaJIbHbIX uYucaa. IlloHsTue 5 1
Ieabie M panMoOHAJIbHBIE YHCJIA OCCKOHCUHOW JECATHYHON TMEePHOAMYCCKONH ApOOH. AJTOPUTM  3aIlKCH
0ECKOHEUHOU MePUOAMYCCKON TECATHYHON IPOOH B BUIe OOBIKHOBCHHOIA.
3. Tema 1.3 CamocrosiTe1bHast padoTa o0y4yaromerocs.
- BrinonHeHHe apuUPMETHUYCCKUX NEHCTBUI Hal LENBIMH M PalMOHATbHBIMU
ApupmeTrnyeckue onepanuu ¢
YHUCIAaMH, COYeTas YCTHbIE M IMCbMEHHBIE NpPUEMBL. ApU(pMETHYECKHE 2 2
PALHOHAIBLHBIMH YHCIAMH, IPe00pa3oBaHus
. OlEepallil € palUOHAIBGHBIMHA YWCIIAMH, TpeoOpa3oBaHMs  YHCIOBBIX
YHCJIOBBIX BbIPAKEHUM .
BEIpaKCHUIA.
4, Tema 1.4. CamocrosiTesibHAast padoTa 00y4yarouierocs.
JeiicrBurenbnble ynuciaa. Crtangapraas ¢gopma | MHOXKECTBO HPPAIMOHATBHBIX M ACHCTBUTENBHBIX uncen. IIpuOmmxeHHbIC 2 2
3aMHCH AeiliCTBHTEJIBHOT0 YHCJIA BEIUUCIICHU. MOysb JeiicTBuTenpHOTO yncia. CTaHIapTHAS 3alliuch Yrcia
5. Tema 1.5 CamocrosiTesibHasi padoTa 00y4yarouerocs.
- OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM, TPOLEHTH, OECKOHCUHBIC
HartypaabHble U Hesble yucia B 331a4ax M3 > 2 2
. nepuoanueckue apobu. IIpuMeHeHue apoOeil W TPOIEHTOB MJsl PEIICHHS
peabHOM KU3HU M . .
MPUKJIATHBIX 337a4 U3 PA3IMYHBIX OTpaciell 3HAaHUI U PealbHOM KU3HU.
6. Tema 1.6 CamocTosiTe1bHast padoTa o0yuarouierocs.
o Harypanpuple u uenple yucna. [Ipu3HaKW JeMUMOCTH IENBIX YHCEl. 2 2
IIpu3HAKH 1eTUMOCTH LeJbIX YHCEe
Pazno)xeHne Ha MHOKUTEIH.
7. CamocrosiTesibHasi padoTa 00y4arouIerocsi.
Tema 1.7. [TpubnuxEHHBIE BBIYUCICHHS, NpPaBUIAa OKPYIJICHUS, NPHUKUAKA W OLEHKa
Apupmernueckue onepanmu ¢ pesynbTata BbluMcIeHHH. Vcnonp3oBanue moxxonsineit QGopmbl  3anucu 2 2
el CTBUTEIbHBIMH YUCIAMHA JCHCTBUTEIBHBIX YHCEN I PEHICHUS IMPAKTHYSCKUX 3a/a4 M MPEACTABICHUS
JTAHHBIX.
8. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 1.8. BrinonHenne apupmMeTHuecKux AEHCTBUIA HAJA 4YHCIaMH, cOYeTas YCTHBIE U
BroinosiHenune apugMeTH4eCKUX eHCTBUI HAJ | HCbMEHHBIC IPUEMBI. 2 2

yncaamu. [Ipudiamn:keHHbIe BHIYMCIEHUS

BCJIIMYUH nu HOI‘peIlIHOCTeﬁ
CpPaBHCHHUC YHCJIOBBIX

Haxoxnenne mnpuHOMKEHHBIX — 3HAYEHHWH
BBIUMCIICHUH (a0CONIOTHOM ¥ OTHOCHTEIHHON);
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BBIPAXKEHUM.

9. Tema 1.9 CaMocTosiTe1bHasi padoTa 00y4yaronerocs.
o [ToBTOpEeHue NOHSTHS CTENEHM C HATypajJbHbBIM M IEJbIM MOKa3aTeseM.
CreneHs ¢ HATYPAJIBHBIM M HEJIbIM . N
N CaoiicTBa cTeneHel c 1eibIM Moka3areneM. CTeleHHbIE 3aBUCHMOCTH H 2
nokasaresueM. ApugMeTHdecKnii KOpeHb P—
HATYPAJbHOIi CTeNneHn Y | . .
KopHu HaTypasbHOM CTENEHHU M3 YMclla M UX CBOWCTBA.
10. Tema 1.10. CamocrosiTe1bHast padoTa o0y4yaromerocs.
Crenenu ¢ paHOHAJIbHBIM U CremeHp ¢  panMOHAIBHBIM  TOKasaresieM. CBOWCTBa  CTeneHed C 2
JeiiCTBHTEJILHBIM MOKa3aTe1eM pannoHaIBHBIM NoKa3aTesaeM. CTeneHb ¢ IeHCTBUTENBHBIM [T0Ka3aTeIIeM.
11. Tema 1.11. CamocrosiTe1bHast padoTa o0y4yaromerocs.
IIpeoOpa3oBanue YUCIOBBIX U 0YKBEHHBIX [Ipeobpa3oBanne YUCTOBHIX U OYKBEHHBIX BBIPAKEHHUH, COASPKAIIIX CTCIICHH, 2
BbIPaKeHU, coiep:KALUX CTeNneH! npuMeHsis cBoiicTBa. CpaBHEHNE BEIPAKEHHUH CO CTETICHIMHU.
12, Tema 1.12. CamocTosiTe1bHaAsI padoTa 00y4arouierocs. )
Pemenue nokazarejbHbIX ypaBHEHMIi Pewenune nokasaTenpHbBIX YpaBHEHUH.
13. Tema 1.13 CamocrosiTe1bHast padoTa o0y4yaromerocs.
T O3HaKOMJICHHE C MPHUMCHCHHEM KOpPHEW M CTENCHEeH TMpH BBIYHCICHUU
PemieHue npuKJIaAHBIX 32124 HA CJI0KHbIE 2
R CPeIHUX, ICICHUN OTPE3Ka B «30JI0TOM CCUCHHM.
P PermeHne npukIIagHEIX 33129 HA CIIOKHBIC TPOLICHTHI
14. Tema 1.14. CamocTosiTeTbHAst padoTa 00y4Yaromerocs.
[porpeccus. Apudpmerndeckas u Apudmerraeckas ¥ reoMeTpuUdeckas Mporpeccud. beckoHeuHo yObIBaromas )
reomMerpuyeckas nporpeccun. beckoneuno reomeTpuueckas nporpeccus. OCHOBHBIE (POPMYITBL.
yObIBaOIIASA TeOMeTPHYECKas MPOrpeccus.
15. Tema 1.15. CamocrosiTesibHAast padoTa 00y4yarouierocs.
CymMma OeckoHeUHO yObIBaKouiei Cymma OeckoHeuHO yObIBaroleil reomerpudeckoil mporpeccun. Dopmyia 5
reoMerpu4eckoii nporpeccuu. ®opmyJia CJIOXKHBIX NpOLECHTOB. HaTypaibHble U nensle uucna. IIpusHaku nenuMocTu
CJIOKHBIX NPOIEHTOB. LIEJIBIX YHCEJL.
16. Tema 1.16. CamocTosiTe1bHast padoTa o0yuarouierocs.
Hcnonp30BaHMe MPOTPECCHH JIJISI PelieHUst Hcnonb3oBaHue MPOrpeccHu Uil PElIeHHs peajbHbIX 3ajady IPUKIAJTHOTO 2
peajibHBIX 32124 NPUKJIATHOT0 XapaKTepa xapakrtepa. PeleHne npukiaHpIX 3a1a4.
17. Tema 1.17. Conep:xanue yueOHOT0 MaTepuasa. 5 I'pynnosas
Onpenenenue Jorapugma Onpenenenue norapupma. OCHOBHOE JIOrapr(GMUIECKOE TOXKICCTBO. JIUCKYCCHS
18. Tema 1.18 CamocrosiTesbHast padoTa o0y4arouierocs.
N T CpoiictBa sorapumoB. BrimonHeHne mnpeoOpa3OBaHHil  BBIPAKCHHIA, 2
CpoiicTBa Jorapupmon .
npuMeHeHue (opMyI1, CBI3aHHbBIX CO CBOWCTBaMH JIOTapru(hMOB.
19. Tema 1.19 CamocrosiTeJibHasi padoTa 00y4aroNuIerocsi.
o JecsTruHble M HaTypanbHble Jorapudmbsl. opmysia nepexosa ot Jorapudma 2
JlecaTHYHBIE U HATYPAJIbHBIE JOTapuMBbI
110 OJJHOMY OCHOBaHHIO K JIOTApU(MY M0 IPYTOMY OCHOBaHHIO.
20. Tema 1.20 CamocrosiTesbHast padoTa 00y4arouIerocs.
U Omnpenenenne  o0JacTH  JOMYCTHMBIX — 3HAYEHWH  JIOTapu()MHUUECKOTO 2
Jlorapudgmuyeckne ypaBHeHHs H HEPaBEeHCTBA N
BEIpakeHUs. PereHune norapuMuuecKux ypaBHCHUH.
21. Tema 1.21. CamocrosiTe1bHast padoTa 00y4yaromerocs. )
KonTtponbnas pabora Nel. Konrponbnas padora Nel.
Pa3nen 2. OCHOBbI TPUTOHOMETPHUH 2/28
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22, CamocrosiTenbHast padoTa o0y4aromerocs.
Tema 2.1. W3yyeHne paanaHHOTO METO/Aa W3MEPEHHS! YIVIOB BPAIIEHHUS M HMX CBS3H C
Paguannas mepa yriaa. [loBopot TouKu BOKPYr | rpagycHoii wmepod. M3oOpaxeHue yIjgoB BpamieHHS Ha OKPY)KHOCTH,
Havajaa KOOPAUHAT COOTHECEHHE BEIIMUMHBI YIJa C €ro pacrojiokeHHeM. TpHroHOMeTpHudecKas
OKPYKHOCTb.
23. Tema 2.2 Copep:xanue yueOHOI0 MaTepHaJia.
- dopmynupoBaHue ONpeNeNeHHH TPUTOHOMETPUUECKUX (YHKIHMHA Ui yTIIOB I'pynmoBas
Omnpenesienne cHHyca, KOCHHYCA M TAHTeHCA
o1a MIOBOPOTA U OCTPHIX YIJIOB NPSIMOYTOJILHOTO TPEYTOJNIbHUKA U OOBSICHEHHE HX JICKYCCHSI
y B3aUMOCBSI3H.
24, Tema 2.3 CamocrosiTe1bHas1 pa0oTa 00y4arouerocs.
- 3HaKM CHHYyCa, KOCHHYCa M TaHreHca. [IpuMeHeHHe TpH pelIeHUe
3HaKM CHHYCA, KOCHHYCA H TAHT'€HCa
MIPAaKTHYECKHX 33734,
25. Tema 2.4. CamocTosiTe1bHasI padoTa 00y4arouierocs.
3aBHCHUMOCTH MEKIY CHHYCOM, KOCHHYCOM M | 3aBUCHMOCTH MEXy CHHYCOM M KOCHHYCOM. 3aBHCHMOCTb MEXIY TAHT€HCOM
TAHT€HCOM O/IHOTO M TOIO Ke yrja 1 KOTAaHT'€HCOM. 3aBUCHMOCTh MEKAY TAHTCHCOM M KOCHHYCOM.
26. Tema 2.5 CamocrosiTe1bHast padoTa 00y4Yaromerocs.
- Toxnecrsa " TOX/IECTBEHHBIC peoOpa3oBaHMs. OcHoBHOE
Tpuronomerpuieckue TOKIeCTBA
TPUTOHOMETpHUECKOe TOXkIecTBO. OCHOBHBIE TPUTOHOMETPUUECKHE (OPMYJIBIL.
27. Tema 2.6 CamocrosiTesibHAasi padoTa 00y4arouIerocs.
o Wzyyenne Qopmyn ciaoxeHHs sl CHHYCa, KOCHHYCa M TaHTeHCAa Pa3IMYHBIX
DopMyIbI CII0KEHUS
YTJIOB.
28. Tema 2.7 CamocrosiTesibHAast padoTa 00y4arouIerocs.
. . Nzydenue GopMys IBOMHOTO yria JUisi CHHYCa, KOCHHYCa M TaHTCHCA U HX
CuHyc, KOCHHYC M TAHT€HC IBOIHOTO yrja
NPUMEHEHHUE IIPU PELICHUH 32124
29. Tema 2.8 CamocrosiTesibHAasi padoTa 00y4arouIerocs.
e O3HaKOMJICHHE CO CBOMCTBAMU CHMMETPHHU TOYEK Ha CAMHUYHON OKPY>KHOCTH
®opMyJIbl IPUBeEIEHUSs
1 IPUMEHEHHE X JUIsl BbIBOJA (POPMYJI IPUBEACHUS
30. Tema 2.9. CamocrosiTesibHasi padoTa 00y4yarouierocs.
IIpumenenne popmMyJ1 TPUTOHOMETPHYU MPH Pemenne 3amau Ha mnpeoOpa3oBaHHE TPUTOHOMETPUYECKHX BBIPAKEHHH C
pellleHnH 3aaa4 IIPUMEHEHHEM BceX (OPMYIT TPUTOHOMETPHUH
31. CamocrosiTe1bHast padoTa 00y4aromerocs.
Tema 2.10. OmnpeneneHue apkkocHHyca M ero cBoicrBa. @opmyna i peHIeHUs
Apxkkocunyc. Pemenue ypaBHeHus cos(x) =a | ypaBHEHHH cos(x)=a
Apkcunyc. Pemrenue ypapHeHuii sin(x)=a OmnpeneneHue apkCUHyca U ero cBoicTBa. @opMyna i pemeHus ypaBHEHUH
sin(x)=a
32. Tema 2.11. CamocTosiTe1bHast padoTa o0yuaromierocs.
ApKTaHreHC 1 apKKoTaHTeHc. Pemenne Omnpenenenne apKTaHreHca M apKKOTaHreHca M uX cBoiictBa. Dopmyna s
ypaBHeHHii tg(x)=a u ctg(x)=a pemeHus ypaBHeHHH tg(X)=a u ctg(x)=a.
33. Tema 2.12. CamocTosiTe1bHast padoTa o0yuarouierocs.
IIpeodpazoBaHue TPUTOHOMETPHUECKUX [Ipeobpa3oBaHre TPUTOHOMETPUUECKHX BBHIPKEHHH W NPUMEHEHHE MX HpPHU
BbIpa:KeHU i pelleHre NPaKTHYECKUX 3a/1a4.
34. Tema 2.13. CamocrosiTesibHasi padoTa 00y4arouIerocs.

Tpuronomerpuyeckue ypaBHeHusl,

Pemenne TPUTOHOMETPUICCKUX ypaBHCHI/Iﬁ METOAOM NPHUBCACHUAX HUX K
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CBOAAIUECH K KBA/IPATHBIM

KBaJIpaTHOMY YpaBHCHHIO

35. Tema 2.14. CamocrosiTeJbHAast padoTa 00y4aroNIerocs.
OnHopoaHbIe TPHTOHOMETPHYECKHE OnHOpOHBIE TPUTOHOMETPHYECKUE YPABHEHHUSI NEPBOM M BTOPOH CTENEHH H 2
YpPaBHEHHSA ITOPUTM HX PEUICHUSL.
36. Tema 2.15. CamocrosiTesibHAasi paboTa 00y4arouIerocs.
CymMma u pa3HocTh cuHycoB. CymMmma u Wzyyenne ¢Gopmyn CyMMBI W pa3sHOCTH CHHYCOB M KOCHHYCOB M UX 2
Pa3HOCTh KOCHHYCOB MIPUMEHEHHE NPH PEIICHHUH 3a1a4
1 cemecTp
Pa3gen 3. @yHkuum, HX cBOiicTBa U rpaduKu 2/16
37. CamocrosiTe1bHasi pa0oTa 00y4arouerocs.
O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOH, IpuMepaMH 3aBUCHMOCTEH MEXIy
TIepEeMEHHBIMH.
Tema 3.1 O3HakOMJICHHE C TIOHATHEM rpaduka, OmpeneieHne MPUHAMICKHOCTH TOYKH
L rpaduky ¢yakiuu. OmnpeneneHue mo (Gopmyne MPOCTEHICH 3aBHCUMOCTH,
Onpenenenue YUCJI0BOH (PYHKINHU U CTIOCOOBI . ., 2
. . Buja ee rpaduka. Beipaxxenue no Gpopmysie oJJHOM epeMEeHHON Yepe3 ApyTue.
ee 3aganus. CBoiicTBa pyHKIMI
O3HakOMJICHHUE C OTpenecHneM (GyHKIHH, (OPMYITUPOBAHHUE €To.
OmnpenesnieHrue BO3pacTaroIieii U yOBIBAIOIICH, OTPAHUYCHHOW CBEPXY (CHHU3Y)
¢bynkiuun. HawMenpliee u HauOonbliee 3HaueHUs (yHKUUH. YeTHOCTh |
HEYETHOCTh (DYHKITHIA.
38. Tema 3.2 CamocrosiTe1bHast padoTa oGyuaromerocs.
- Wzydenue noHATHA 0OpaTHOM (YHKIINH, ONpeNelicHHe BHIA, HAXOXKICHHUE e 2
H3zydenne noHsaTust 00paTHoii pyHKIUH M
o0acTH onpeieneHns 1 00IacTH 3HAYCHIH.
39. CamocrosiTe1bHast padoTa 00y4Yaromerocs.
Cxema muccienoBanus GyHKINH.
Tema 3.3. .
OO6mnacTh ompeneneHust 1 MHOKECTBO 3HaueHuH pyHkim. Hymn ¢pyHkmmm. 2
I'padpux pynxkunu. Uccnenopanue pyHkumuu
[IpoMexxyTKH 3HAKOMOCTOSHCTBA. AJTOPUTM HCCIeNOBaHUSA (YHKIMH Ha
YETHOCTH U HCUYCTHOCTD.
40. CamocTosiTe1bHast padoTa o0yuarouierocs.
Tema 3.4, Ioctpoenue rpadukoB ¢pynknuu. CocTaBieHHe BUAOB QYHKIUN 11O JaHHOMY
IIocTpoenue rpadpukoB QyHKIUMH. YCIIOBHIO, PEIIEHKE 3a4a4 Ha DKCTPEMYM. 5
DOYyHKIUOHATbHBIE 3aBUCHMOCTH B peajibHbIX | BrinonHenue npeobpasoBanuii rpaduka GyHKIHH
npoueccax O3HakoMJIeHHE C TIpuMepamMH (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX
nponeccax U3 CMEKHBIX JUCHTUITIINH.
41. IIpakTHyeckoe 3aHsITHE.
Tema 3.5 CrenieHHass QyHKIOUS ¢ HATYpaJdbHBIM M IENBIM MOKa3areneM. [loka3arenbHas
- gk Jlorapudmudeckass pyHknus. Beraucienne 3HaueHud GyHKIAN 110 I'pynnosas
Crenennble, IOKa3aTeJbHbIE H by pud by by 2 Py
3HAYCHUIO apTyMEHTA. JIICKYCCHS
JorapupmMuyeckue GyHKIUA
OmnpeneneHne MoJI0KEHUs TOUYKN Ha TpaduKe 10 ee KOOpAUHATaM U Ha000POT.
42. Tema 3.6. CamocrosiTe1bHast padoTa 00y4yaromerocs.
CpoiicTBa 1 rpa)MKHu CTENEHHBIX, CBolicTBa CTENEHHBIX, II0KAa3aTeJIbHBIX M JIOTapUPMHUYECKUX (QYHKIHH. 5

N0KA3aTEJbHBIX U JOrapupmuyeckux
byHkumii.

Hcmonb30Banne CBOWCTB (DYHKUWN JJIsi CpaBHEHHWsS 3HAYCHHWH CTETICHEW |
JIOTapr(pMOB.
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IToctpoenne TrpadMKOB CTEIEHHBIXK, IOKA3aTENBHBIX M JIOTapU(PMHUYECKUX
GyHKIHN.

43, Tema 3.7 CamocrosiTe1bHast padoTa 00y4yaromerocs.
o [MocTpoenue rpaduKOB TPUrOHOMETPUYECKMX (QYHKIMHA. BwinonHnenne 2
Tpuronomerpuyeckue (pyHKUUH
npeoOpa3oBaHus rpa)uKoB
44, CamocrosiTe1bHast padoTa o0y4yaromerocs.
Tema 3.8. Hcnonb3oBanue rpadukoB (YHKIMHA AT PELICHUs] YPaBHEHHH W JIMHEHHBIX
Hcnons3oBanue rpadukoB QyHKIUH 150 cucteM. Vcrionp3oBanue rpakoB QYHKIUH JUIS UCCIIEIOBaHUS TPOLIECCOB H 2
pellleHHs1 YPABHEHMIT M CHCTEM 3aBUCHMOCTEH, KOTOPbIE BOSHUKAIOT IPH PEIICHUH 33/1a4 U3 APYTUX Y4EeOHBIX
NIPEAMETOB U PEAIbHOM JKHU3HM.
45. Tema 3.9. CamocTosiTe1bHaAsI padoTa 00y4arouierocs.
2
KonTpoabnas pabora Ne3. KonrponbHas padora Ne3.
Pa3gen 4. KomOnnaropuka 0/10
46. Tema 4.1. CamocrosiTe1bHast padoTa o0y4yaromerocs.
N3ydyenue npaBuna komounaropuku. lipapuio | M3ydenue npaBuia KOMOWHATOPHMKM W INPUMEHEHHE NPU  PEIICHUH 2
TIPOM3BeIeHHsI KOMOMHATOPHBIX 331a4.
47. Tema 4.2 CamocrosiTe1bHast padoTa o0y4yaromerocs.
o O3HaKOMJICHHE C MOHATUIMU KOM6I/IHaTOpI/IKI/I: pasMEIICHUAMH, COYCTAHUAMMU, 2
Pa3mennenus, coueTaHus, NepecTaHOBKH
NEPECTAaHOBKAMU 1 q)OpMyJ'IaMI/I JJIA UX BBIYHUCIICHUA.
48. Tema 4.3. CamocrosiTe1bHast padoTa o0y4yaromerocs.
IlepecranoBku u pakTopuaia. Yucmao [TepecranoBku u dakropuan. Unucno coyeranunii. 2
codeTaHui
49. Tema 4.4. CamocrosiTesibHast padoTa 00y4arouierocs.
Tpeyroabuuk IHackajus. @opmyJia OuHOMA Komb6unaTopHoe mnpaBmino ymHOXeHHs. Tpeyronpauk [lackams. ®opmyna 2
HeloTona 6uroma HeroToHa.
50. CamocrosiTe1bHast padoTa 00y4aromerocs.
Tema 4.5. OObsicHeHHe ¥ TpUMeHeHHe (opMysl Ui BBIYMCICHHS pa3MEIICHHH,
Pemenne mpakTH4ecKHX 3224 € NIePECTaHOBOK M COYETaHMH ITPH PEIICHNH 3a7ad. 2
HCMO0JIb30BaHHEM MPaBHJ KOMOHMHATOPUKH Pemenre npakTHYECKWX 3a/a4 C KCHOJB30BAHUEM IOHATHA M TPaBHII
KOMOMHATOPUKU
Pa3nen 5. DjieMeHTHI TEOPUH BEPOSITHOCTEH M CTATUCTUKH 0/24
51. Tema 5.1 CamocrosiTe1bHast padoTa 00y4aromerocs.
o [IpencraBneHne MAaHHBIX C TOMOIIBIO TaONWMIl M AWarpaMMm. bBHHApPHBIN
IIpencraBiienne JaHHBIX U ONHKCATeIbHasI L
. Lo CIIy4aiHbIN OMBIT (MCTIBITAHUE), YCIIEX U Heyadya. HezaBucUMble MCTIBITAHUS. 2
cTaTucTuKa. BUHapHBII cy4aiiHbIii onbIT 2
CepI/m HE3aBUCHUMBIX HCIIBITAHUH OO0 MEPBOTO YyCIExa. Cepml HC3aBUCHUMBIX
(ucnbITaHue), ycnex U HeyJAaya. o
ucnblTaHui bepHysin.
52. Tema 5.2 CamocrosiTesibHast padoTa 00y4arouIerocs.
o DnemMeHTapHbIe COOBITHS (MCX0b1). ONpenereHne cydaiHoTo, JOCTOBEPHOTO 2
Co0bITHsi. BeposiTHOCTD €COOBITHSA o
1 HEBO3MOKHOTO coOBITHH. Kitaccuueckoe onpeeneHne BeposiTHOCTH.
53. Tema 5.3. CamocrosiTesibHAasi padoTa 00y4arouIerocsi. )

le/lMepr NMPUMEHCHUA MATEMATUYECCKOT0

BGpOHTHOCTL CHy‘laﬁHOFO coObITHS. BnM30CTh YAaCTOTHI U BEPOATHOCTHU
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OKU/IaHUs (CTPaxoBaHUe, JIoTepest).
MaremaTu4ecKoe 0KHIaHHEe CYyMMBI
CJIy4YaiHBIX BeJHYHH.

coOprThid. JlepeBo ciay4aliHOTO OJKCmepuMeHTa. [IpuMepbl NpUMEHEHHs
MaTeMaTH4YeCKOro OKHMJaHUS, B TOM YHCJIE€ B 3ajadyax U3 IOBCEJIHEBHON
JKU3HU.

54. Tema 5.4 CamocrosiTe1bHast padoTa o0y4yaromerocs.
o CryuaifHple ONBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITHSMHU.
Onepanun Haj COOBLITUSIMH: NIepecevYeHne, N
N BepositTHocTH COOBITHH B ONBITAX C PAaBHOBO3MOXXHBIMU DJIEMEHTapHBIMHU 2
o0beMHeHUE COOBITHI, IPOTHBONOI0KHBIE )
COBBITHSL. coObiTusiMu.  Omepaliiu  HaJl COOBITMSIMH: II€peceyeHue, OOBeIUHEHMHE,
MIPOTUBOIIOI0KHBIE COOBITHSI.
55. CamocrosiTe1bHast padoTa o0y4yaromerocs.
Tema 5.5. W3ydyeHne TeopeMbl O BEpOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHH W €€
Cao:xenue BeposiTHocTeil He3aBucumble cieicTBUN. BhIUNCICHNE BEPOSTHOCTH HECKOJIBKUX COOBITHH. O3HaKOMIICHHUE 2
co0bITHA. YMHOMXEHHE BepOSITHOCT el C TIOHSATHEM HE3aBHCHMBIX COOBITHI. YCIIOBHas BEPOSTHOCTb. YMHOXCHHE
BEpPOSITHOCTEN. POpMyJia NOJTHONW BEPOSITHOCTH
56. CamocrosiTe1bHasi pa0oTa 00y4arouerocs.
Tema 5.6. O3HakOMJICHHE C  TPEICTAaBICHHEM  YHCIOBBIX  JAaHHBIX M HX
Cayuaiinble Bean4yuHbl. LleHTpaibHbIe XapaKTepUCTUKaMH:  TEeHEpalbHas COBOKYIHOCTb, BBIOOpKa, cpenHee 2
TEHICHUMHU CJIYy4YaiiHOH BeTMYUHbI apudmernyeckoe, Mona, meauaHa. [loHsTHe O 3ajayax MaTeMaTHYECKOi
CTaTUCTUKH.
57. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Tema 5.7. UucnoBple  XApaKTEPUCTUKU  CIy4alHBIX  BEJIMYMH:  MAaTeMaTU4ECKOe 2
Jucnepeus M cTaHIAPTHOE OTKJIOHEHHE OXKUJaHHe, JAWUCHepCHs U CTaHAapTHOe OTKIoHeHHe. [lucmepcus u
CTaH/IapPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB.
58. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Cnyuaiinas  BenuuuHa.  Pacnpenenenue  BepositHocTedl.  [Iuarpamma
Tema 5.8. pacnpenenenus. IIpumepsl pacnpeneneHuil, B TOM 4HCIe, TEOMETPUIECKOE H
Jucnepcuu reoMeTpUYecKoOro u OMHOMHAIBHOE. 2
OMHOMMAJILHOIO pacnpeaeleHust MaremaTtuueckoe O)KHAJaHUE OuHapHOI ciy4yaitHoi BEJIMYMHBI.
MaremaTnyeckoe OKHIaHHE CyMMBI CIy4alHbBIX BEeIMYHH. Maremaruueckoe
OXXMJAHUE U TUCIICPCHsI TEOMETPHUYECKOTO M OMHOMHUAJILHOTO PacHpe/Ie/ICHHH.
59. Tema 5.9. CamocrosiTe1bHast padoTa 00y4yaromerocs.
3akoH 0obIMX YyMcel. Bbi0opouHblil MeTO 3akoH OOJBIIMX YHCET W €ro pojib B HAayKe, MPHUPOJAE U OOIIECTBE. 2
HCCJIe0BAHMI BrI00pOUHBIN METO UCCIICIOBAHMUI.
60. Tema 5.10 CamocrosiTe1bHast padoTa 00y4yaromerocs.
L [Ipumepsl HENpepBIBHBIX CIyYaliHBIX BeNW4YMH. [IOHATHE O IIJIOTHOCTH
HenpepsbiBHbIE ci1ydaiiHble BeJTUYMHbBI 2
(pacnpenenenus) pacnpeneneHus. 3amgaud, NPUBOAAIMIME K HOPMAJIbHOMY pPAacIpeesIeHHIO.
[ToHATHE 0 HOPMATBHOM pacIpeeIeHIH
61. Tema 5.11. CamocrosiTesibHasi padoTa 00y4arouIerocsi.
2
KoHnTpoabHas padora Ned. KonTponbHast pabota Ne4.
62. Tema 5.12 CamocrosiTe1bHast padoTa 00y4aromerocs.
o IToBTOpEHUE U3y4EHHOTO. 2
IToBTOpeHNE H3YUEeHHOT 0
Pa3nen 6. Hayajna MaTeMaTH4eCKOro aHaJM3a 4/18

16




63. Tema 6.1. CamocrosiTeJbHAast padoTa 00y4aroNIerocs.
HenpepsiBaas ¢pynkuus. Ilpenen @yukuus, cnocoObl 3amanus QyHkuuu. IlociienoBaTenbHOCTH, CHOCOOBI
MOCJIeI0BaTeILHOCTH. 3aJlaHusl ocieoBaTesibHOCTeH. MOHOTOHHBIE ITOCIIEI0BATEIBHOCTH.
64. Copep:xanue yueOHOr0 MaTepHaJia.
T 2 O3HaKOMJICHHUE C TIOHATHEM IIpejiesia MOCJIeA0BaTeIbHOCTH.
ema u6 - N O3HaKOMJICHUE C TIOHATHEM IPOU3BOJHOM. I'pynmoBas
ITonsiTHe NpPON3BOAHON, €e MeXaHUYeCKU
Wzyyenune n GpopmynupoBaHue ee MEXaHHYECKOT'O CMBICIA. JICKYCCHSI
eMpred W3yyeHne anropurMa BBIYKMCICHUsS NPOWU3BOJHON Ha NPUMEpE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH.
65. Tema 6.3 CamocrosiTe1bHas1 pa0oTa 00y4arouerocs.
o BrBon ¢GopMynBsl UIS  BRIYHMCICHHS TPOW3BOMHOW CTETICHHOW (DYHKITHH.
IIpousBoaHas creneHHON GPyHKIHHA B N o
BIYHCIICHHE POU3BOJHOM CTCIICHHON (DYHKIIHH.
66. Tema 6.4. CamocrosiTebHast pa0oTa 00y4aromerocs. 3
Ipasiia xuddepenmposanms ngI/IBBOHHaﬂ OT CyMMbl, TMPOWSBENCHHA M HacTHOTO ABYX GyHKIHH.
pOM3BOHAS CIOKHON (QPYHKIINU
67. Tema 6.5. CamocrosiTesibHAst padoTa 00y4yarouerocs.
IIpon3BoaHbIe HEKOTOPBIX 3J1eMeHTAPHBIX YcBoenne — mpaBua  AUQQEPEHIMPOBAHMS,  TAOMUIBI  NPOU3BOIHBIX
bynkumii 3JIEMEHTAPHBIX (HYHKIHUI.
68. Tema 6.6. CamocrosiTe1bHast padoTa o0y4yaromerocs.
IIpumeHenne MPOM3BOIHBIX 3JIEMEHTAPHBIX [Mpumenenne TaOMMIBI MPOM3BOIHBIX JJIEMEHTAPHBIX (QYHKIMH M IPaBUIl
(yHKIMIi IPU peLIeHuH 32124 JuddepeHInpoBaHus U1l HAX0XKACHHS NPOU3BOHBIX (DYHKIHH.
69. CamocrosiTesibHAast padoTa 00y4arouIerocs.
Tema 6.7. O3HakoOMJICHHE C TOHATHEM  YTIIOBOTO ko3(unreHTa MpsIMO. ?Beﬂeﬂne
. . MOHATHSL KacaTedbHOW K rpaduky ¢yHkumu. [eomerpudeckuii cMbIca
I'eomeTpuyecKkuii cMBICT MPON3BOAHOM . .
npou3BoHON. PopMyia Ui COCTABICHHS yPaBHEHHUS KacaTeIbHOU K rpaduky
(YHKIMH B TOUKE X.
70. CamocrosiTe1bHast padoTa 00y4yaromerocs.
T 6.8 W3zyyenne TeopeM o CBSI3M CBOMCTB (DYHKIMH W MPOU3BOIHOH, POPMYIHPOBKA
. ema 6.8. X
POH3BOHAS H OKCTPEMYMBI pyHKILiH Heobxonnmoe ycioBue skctpemyMma (Teopema Oepma).
JlocTaTouHoe yCclIoBHE IKCTpEeMyMa
71. Tema 6.9 CamocrosiTe1bHast padoTa 00y4yaromerocs.
o . IIpoBeneHne ¢ MOMOMIBIO MTPOU3BOJHON HCCIIEA0BaHUS (YHKIHMHU, 3aaHHON
IIpoBeneHnue ¢ NOMOLIbLIO NPOU3BOIHONM (bopMYIOi.
ucciaeaoBaHuss GyHKUMH . .
YcTaHOBIJIEHHE CBSA3M CBOWCTB (DYHKITMH U IIPOU3BOIHOI 1O UX rpaduKam.
72. Tema 6.10. Conep:xanue yueOHOTO MaTepuasa. I'pynmnosas
IlepBooOpa3nas. Tabauna nepBoodpa3HbIX IlepBooOpasuas. Tabmuia nepsoodbpasHbix. CBONHCTBA JOrapuU(PMOB.. JUCKYCCHSI
73. CamocrosiTe1bHast padoTa 00y4yaromerocs.

Tema 6.11.
MHTerpan, reomerpudecKuii 1 GpU3NYECKUI
CMBICJI MHTErpaJia. BeluucijieHHe HHTerpasa 1o
¢popmyne Hororona—Jleiionnua

Wnterpan, ero reoMeTpuuecKkuii W (HU3MUECKU CMBICH. Bpraucnenue
nHTerpaia no ¢popmyine Hetorona—JIeiiOnuma. Pemenne mpakTnaecknx 3aaad.
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Pazgen 7. YpaBHeHNs U HEpaBEeHCTBA

4/10

74. Tema 7.1 CamocrosiTenbHast padoTa o0y4aromerocs.
. PaBHocunbHble ypaBHeHMs. TeopeMbl O PpPaBHOCWIBHOCTH YpaBHEHUH.
H3yuyenne Teopuu paBHOCWIBLHOCTH 2
. IIpeoOpazoBanne NaHHOTO ypaBHEHHS B ypaBHEHHe-clienoBaHue. IIpoBepka
YPaBHeHMii M ee IPUMeEHEeHUsI . .
KopHeil. [Totepst kKopHeH.
75. Tema 7.2. IIpakTHyeckoe 3aHsITHE.
O0wmme MeToabl pemienusi ypasHenuid. Merox | CyTb Merona pasnoxkeHust Ha MHoxwuTenu. CyTh MeTOJa BBEIEHHS HOBOU ) o
pa3Ji0:KeHns1 HA MHOKUTeN. MeTox BBeleHHs1 | IIepeMeHHON. PellleHne paluOHANbHBIX, HUPPALMOHAIBHBIX, MOKa3aTelbHBIX, p
HOBOJi NepeMeHHOMH Jorapu()MUYECKUX U TPUTOHOMETPUYECKHX YPaBHEHHUH JaHHBIMU METOJaMHU
76. Tema 7.3 CamocrosiTesibHAast padoTa 00y4arouIerocsi.
N . PaBHOCHIBHOCTE HepaBeHCTB. CuHcTeMa U COBOKYNHOCTH HEPaBEHCTB. 2
Penrenne HepaBeHCTB ¢ O/IHOM NepeMeHHOMH
HppaumonanbHbele HepaBeHcTBA. HepaBeHCTBa ¢ MOyIeM.
77. Tema 7.4. CamocrosiTe1bHast padoTa o0y4yaromerocs. )
PenreHue HepaBeHCTB MeTO0M HHTEPBAJIOB CyTbh MeTOa HHTEpBAJIOB. PerieHne HepaBeHCTB JaHHBIM METOIOM.
78. CamocrosiTesibHAast padoTa 00y4arouIerocs.
Tema 7.5. CyTb MeTO/a MO/ICTAaHOBKH.
Penienne cucrem ypaBHeHUii MeTO10M Pemrenue cucteM ypaBHEHHI METOIOM ITOJICTAHOBKHU
NMOJCTAHOBKH, METOAOM AJIre0panyecKoro CyTp MeTO/1a aNre0panvecKoro CI0KEHHsI. 2
CJI0’KEHMS] U MeTO/10M BBe/leHHSI HOBO Pewienne cucteM METOIOM alIredpandecKoro CI0KEHUs
nepeMeHHO’ CyTb MeTOZa BBEJICHNS HOBBIX IIEPEMECHHBIX IS CHCTEM.
Pemenne cucreM METOIOM BBEICHHS HOBOH IIEPEMEHHOH.
79. Tema 7.6 CamocrosiTe1bHast padoTa 00y4Yaromerocs.
e Pemenne wppanmoHaNbHBIX W IIOKAa3aTENbHBIX YPAaBHCHHH W HEPaBEHCTB
Penrenne nppanoHajibHBIX H IOKA3aTEIbHbBIX 2
. Pa3UIHBIMHI METOJIaMU
YPaBHEHHIi M HEPABEHCTB
80. Tema 7.7. IIpakTnyeckoe 3angATHE.
2 Tpenunr
HroroBasi kKoHTpoILHAsA paboTa Kontpomnsnas pabota Ne6
2 cemecTp
I'eomerpus
Pa3nen 8. IIpsiMble M II0CKOCTH B IPOCTPAHCTBE 2/12
81. Tema 8.1 Conep:xanue yueOHOT0 MaTepuasa.
. I'eomeTpuueckre Tena 1 HOBEPXHOCTH B CTEPEOMETPHH.
IIpeaMeT cTepeoMeTpHun, AKCHOMBI
CTeDEOMET DI AxcunoMmsl ctepeomerpuu. CreACTBUS U3 aKCHOM. 5 I'pynnosas
P pH. . ITapannenbHOCTh NPSAMBIX B IPOCTPAHCTBE. JIUCKYCCHS
MapannensHOCTH NPAMBIX, NPSIMOW 1
Teopema o napasuieNnbHbIX NPSIMBIX.
TJIOCKOCTH .
[TapaynensHOCTh NPSMOH U TIIOCKOCTH.
82. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 8.2. CkpemuBaromuecs npsiMble.
B3anmHoe pacnoJio:keHHe MPSIMBIX B Teopema 0 CKpeIIMBaIOIINXCS TPSIMBIX. 2

NMPOCTPAHCTBE. YT0JI MeKIYy ABYMS NPSIMbIMH

VYro1 ¢ coHanpaBIeHHBIMU CTOPOHAMH.
Yroa MeXy IByMsl IPSIMBIMHU.
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83. Tema 8.3 CamocrosiTenbHast padoTa o0y4aromerocs.
- . [MapannenbHble MIOCKOCTH.
IMapannenbHOCTH MIOCKOCTEH N 2
IIpu3Hak mapaaienbHOCTH ABYX INIOCKOCTEH.
CBoiicTBa MapaieabHbIX INIOCKOCTEH.
84. Tenma 8.4 CamocrosiTe1bHast padoTa o0y4yaromerocs.
o OmnpeneneHue TeTpadapa U ero CBOMCTBA. 2
Terpadap u napajejaenunesn .
OmnpepeneHue napauieienunesia i ero CBONCTBaA.
85. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 8.5. IlepneHauKyNApHbIE NPSIMBIE B IPOCTPAHCTBE.
. [MapannensHble MpsMBbIE, MEPIICHANKYISIPHBIE K TNIOCKOCTH.
IlepneHIMKYISAPHOCTD NPSIMOIi M MJIOCKOCTH. I . 2
PHU3HAK NEPIEHANKYISIPHOCTH NPSIMOH M TUTOCKOCTH.
Teopema o Tpex nepnenauKy.Isipax TeopeMa o mpsIMON NEPIIEHAUKYIIIPHON K IIJIOCKOCTH.
Teopema 0 Tpex NepHCHINKYIAPAX.
86. CamocrosiTe1bHasi pa0oTa 00y4arouerocs.
Tema 8.6. PaccTosiHEe OT TOYKH 0 IIOCKOCTH.
IMepneHANKYJISIP U HAKJIOHHBIE. YTOJ MEKAY | YTOJI MEXKIY NPAMON U MIOCKOCTBIO. 2
NPAMOIi U IVIOCKOCTBIO. JIByrpaHHbIN yroJ. JIByrpanHsli yroi.
[Tpu3HaK NeprneHAUKYIIPHOCTH ABYX IIOCKOCTEH.
87. Tema 8.7. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
2
KounrposabHas padora Ne7 KontponbHas pabora Ne7
Pa3gen 9. MHOrOrpaHHUKH M KpYyTIJble TeJIa 6/26
88. Copep:xanue yueOHOro MaTepuaJia.
Tema 9.1. [TonATHe MHOTOrpaHHUKA.
I'pynnosas
IonsiTne MmHororpannuka. Ilpusma. I'eomerpuueckoe Teno. 2
Mapajuenenunesn [Mpu3zma. ITnomans 60KOBOH TOBEPXHOCTH IPH3MBL. AHcKycer
[Tapasnenenunen.
89. CamocrosiTesibHasi padoTa 00y4arouIerocsi.
ITonsiTe nupamMuabL.
Tema 9.2. [IpaBunbHas nupamua.
IMupamuna. Yceuennas nupamuaa. [lnomans | [nomans 60KOBOH U MOJIHOM MOBEPXHOCTH MUPAMUIBI. 2
00KO0BO¥i U NMOJTHOI MOBEPXHOCTH MUPAMM/BI VYceueHHas mIpamMuia U €€ CBOMCTRA.
[Tomans 60KOBOM M MOHOM MOBEPXHOCTH YCEUECHHOMN MUPaMHUIBI.
Pemenue 3agau.
90. CamocrosiTe1bHast padoTa 00y4aromerocs.
Tema 9.3. [IpaBunbHBIE MHOTOTPAHHHWKH: MOHSATHE MPAaBWIHLHOTO MHOT'OIPaHHHKA,
IIpaBuABLHBbIE MHOTOTPAHHUKH: OKTA3P, IpaBUIbHAA INpHU3Ma U MpPaBUIbHAS IUPaMUAA, [PAaBUIbHAS TPEYrOJIbHAS 2
AOAEKA3AP H HKOCAIAP nMpaMuia W TPaBWIBHBIA TeTpasap, KyO. I[IpeacraBieHne O NpaBHIBHBIX
MHOTOIPaHHMKAX: OKTa’Ip, AOAEKAIAP M UKOCAIP.
91. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 9.4. [NonATne HUIMHAPUIECKON NOBEPXHOCTU U HUINHAPA. 5

Huannap. Ilomaab NOBEpPXHOCTH IIHJIMHAPA

BrrBo hopMynbl [UTst HAX0XKISHHS IUIOIIAIN OOKOBOH M MOJTHOM MOBEPXHOCTH
LHUWIMHIpA.
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Pemenue 3anauq.

92. CamocrosiTenbHast padoTa o0y4aromerocs.
Tema 9.5. ITonaTne KOHUUECKOM MOBEPXHOCTHU U KOHYCA.
Konyec. ILnomans 60x0Bo 1 MOJIHOIM YcedeHHBIN KOHYC.
MOBEPXHOCTH KOHYCa Ilonartue pa3BepTKU KOHYCA.
BriBoa (hopMyIIbl JUIsl BBIYMCIIEHHS OOKOBOW M IIOJIHOW IIOBEPXHOCTH KOHYCA.
93. CamocrosiTe1bHast padoTa o0y4yaromerocs.
[MonsiTre cheps! u niapa.
Tema 9.6. BriBox ypaBHEeHHs cepsl.
Cdepa u map. YpaBHenue cepol. Bzaumuoe | B3anmuoe pacmonoxeHue cepsl U INTOCKOCTH.
pacnoJio:xkeHue cepsl U IVIOCKOCTH KacarenpHas mockocTs K cdepe.
[Tnomans chepsr.
Pemenue 3anau.
94, Tema 9.7. CamocTosiTe1bHAsI padoTa 00y4arouierocs.
Bbrunciienne 3;1eMeHTOB MHOTOrPAHHHMKOB: OneMeHTHI PU3MbI U THPAMUIBL. BBrUncieHne 371eMEHTOB MHOTOTPAaHHUKOB:
péopa, IMaroHaJu, yribl pEOpa, THaroHaIH, yIiabl. AJITOPUTM PEIICHHUS.
95. IIpakTHyeckoe 3angATHE.
Tema 9.8. ITonsarue ob6wvema.
IHonsiTue 00beMa. O0beM NPSIMOYT0JIBLHOIO O0BeM MPSIMOYTOJIBHOTO MapajuIeIenuIe a. T
napasJenenunena. Oobem npsaMoii npusmbl 1 | O0beM NPSIMON IPU3MBL. PEHHHT
HHJIMHIPA OO0beM nuIMHapA.
Pewenue 3anay.
96. IIpakTHYyeckoe 3aHATHE.
Tema 9.9. Brruncienne 00beMOB TeI C TOMOIIBIO ONPENEIICHHOTO HHTErpaa. T
O0bem nupamMuJbl, KOHyCa M Iapa OObeM nupamusl, KOHyCa, mapa. PEHHHE
Pemenue 3amau
97. CamocrosiTe1bHast padoTa 00y4aromerocs.
Tema 9.10. Ceuennst npusmbl ¥ nupamuisl. CHMMeTpHss B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEJIbHO TOYKH, MPSMOH, IUIOCKOCTH. OJJEMEHTHl CHMMETPHH B
CeueHnst MHOTOrpaHHMKOB U apa. [IpaBuna
HocTpoeHHs THMpaMUJIaX, NapalIeNenHesax, MPAaBHIbHbIX MHOTOrPAaHHHKAX. KomoOunamn
TeJl BpalleHNs] © MHOTOTPaHHUKOB. MHOTOTPaHHHK, OMHCAHHBIH OKOJIO Chephl,
C(bepa, BIIMCaHHAas B MHOT'OTPAaHHUK, WX TCJIO BpalllICHU .
98. Tema 9.11. CamocTosiTe1bHast padoTa oGyuarouierocs.
PaccrosiHue OT TOYKH /10 TVIOCKOCTH, [lepnenavKynsip W HakKJIOHHbBIE: DPACCTOSIHWE OT TOYKM JIO IUIOCKOCTH,
paccTosiHue OT MPSIMOii 10 INIOCKOCTH. paccTosiHie OT HPSIMOI JI0 IUIOCKOCTH, MPOEKIMs (UTyphl Ha IIOCKOCTb.
Bbrunciienue yrioB Perrenne npakTHYeCKUX 3aa4.
99. CamocrosiTesibHasi padoTa 00y4arouIerocsi.
Tema 9.12. W3o6pakeHne Ten BpalleHUs Ha TUIOCKOCTH. Pa3BEpTka mumuHapa.
Tena Bpamenns. Huaunapnyeckas [unuaapryeckas HOBEPXHOCTH, 00pa3yIoIine HMIMHIPUIECKON TTOBEPXHOCTH,
MOBEPXHOCTH U ee Pa3BEPTKa OCh ULWIMHApPHYECKOH TnoBepxHOCTH. LlunmuHap: ocHoBaHMA M OOKOBas
MIOBEPXHOCTH, 00pa3yoniasl ¥ 0ch, IUIONIA/ (b OOKOBOH M IOJIHON MOBEPXHOCTH.
100. Tema 9.13. CamocrosiTe1bHast padoTa 00y4aromerocs.

Konnueckasi NoBepxXHOCTH M ee pa3BEéPTKa

Pa3zBéprka konyca. KoHudeckass moBepXHOCTb, 0Opasyloliye KOHHYECKOH
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MOBEPXHOCTH, OCh M BEpUINHA KOHUYECKOU moBepxHOocTU. KOHyC: ocHOBaHHE U
BEpIIKHA, 00pa3ymomas U OCh, IUIONIAJh OOKOBOW M IOJHON IHOBEPXHOCTH.
VYceu€HHBIT KOHYC: 00pasymomue W BBICOTA, OCHOBaHHMS U OOKOBas
TTOBEPXHOCTb.

101. Tema 9.14 CamocrosiTe1bHast padoTa o0y4yaromerocs.
T KomOuHanmm Ten BpalieHus 1 MHOIOrpaHHUKOB. MHOTOrpaHHUK, ONUCAaHHBIH
KomOunanus Tes1 BpameHus u 2
0KoJIO cepsl, chepa, BOHCAHHAS B MHOTOTPAaHHUK, WM TEJIO BPAILCHUS.
MHOTOTrPAaHHHKOB.
102. CamocrosiTe1bHast padoTa 00y4yaronerocs.
Tema 9.15. IMogo6uele Tema B mpocTpaHcTBe. COOTHOIIEHHWS MEXAY IUIOMAAIMHU )
TToxo0ue Tea MMOBEpXHOCTEH, 00BEMaMU TIOTOOHBIX TEI.
103. Tema 9.16. CamocrosiTebHast pa0oTa 00y4aromerocs.
2
Kontpoabnas padora Ne§ Konrponbras pabora Ne§
Paznen 10. KoopauHaThl 1 BEKTOPbI 2/16
104. Tema 10.1. IIpakTHyeckoe 3aHsATHE.
BekTop Ha IUIOCKOCTH M B IPOCTPAHCTBE. Bekrop Ha rutockocTy 1 B mpocTtpaHcTBe. CloKeHHe  BRIMUTaHHE BEKTOPOB. ) I'pynnosas
Croxenne, BBIYNTaHNE U YMHOKEHHE YMHOXKEHHE BEKTOpa Ha YHUCIIO. JICKYCCHSI
BEKTOPOB
105. Tema 10.2. CamocrosiTe1bHast padoTa o0y4yaromerocs.
Paznio:keHue BeKTOpa MO TPEM PaznoxxeHne BekTOpa MO TpEM HEKOMIUIAHApHBIM BekTopam. IIpaBmio )
HEKOMILTaHAPHBIM BekTopaM. IIpaBuJio TapaJuIesenuesa.
napaJjiesenunena
106. Tema 10.3. CamocrosiTesibHAast padoTa 00y4yarouierocs.
Pemenue 3a1a4, CBSI3aHHBIX C IpUMeHeHHeM | Pemenue 3a1a4, cBI3aHHBIX ¢ NPUMEHEHNEM NPABHJII JEHCTBHUH ¢ BEKTOPaMH. 2
NpaBuJl el CTBUIA C BEKTOPaMHU.
107. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 10.4. KoopanHaTHBIE IIIOCKOCTH.
IIpsiMmoyrosibHasi cucTEMa KOOPAMHAT B KoopauHaTbl BeKTOpa. 2
npocrpancrBe. Koopaunarel BekTopa [MpaBuna HaxOXJIEHUS KOOPAMHAT CYMMBI, Ppa3HOCTH U IIPOHM3BEICHUS
BEKTOPOB.
108. CamocTosiTe1bHast padoTa o0yuarouierocs.
Tema 10.5. KoopauHaTsl cepeuHbl 0Tpe3Ka. )
Ipocreiimmue 3a7a4u B KOOpAHMHATAX BrlunciieHue AMHBI BEKTOPA [0 €r0 KOOPJHHATAM.
PaccrosiHre Mex1y AByMs TOUKAMH.
109. CamocrosiTe1bHast padoTa 00y4aromerocs.
Tema 10.6. VYron Mexay BEKTOpaMH. )
CkajisipHoe Mpou3BeeHNe BEKTOPOB CkaisipHOE IPON3BE/ICHHE BEKTOPOB.
Pemenue 3anau
110. Tema 10.7. CamocrosiTe1bHast padoTa 00y4aromerocs.
BBIMHC/ICHIE YITIOB MEAKITY NPSIMbIMH K Brruncienue yriioB Mexxay MpSIMBIMH U INIOCKOCTSIMH. )
TJIOCKOCTSIMH.
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111. Tema 10.8 CamocTosiTe1bHasi padoTa 00y4aronierocs.
K0OpIMHATHO-BEKTOPHBIi METOX PH KoopnuHaTHO-BEKTOPHBIM METOA MPH PELIEHUH T€OMETPUYECKUX 3a/1a4. 2 )
pelleHuH reoMeTpUYecKHX 32124
112. Tema 10.9. CamocTosiTe1bHaAsI padoTa 00y4arouierocs. ) 3
IloBTOpEHUE H3Yy4YEHHOT O [ToBTOpEHUE U3YyUEHHOTO.
Koncyabranus 2
JK3aMeH 6
Bcero: | 34/298/2/6

J1sl XapaKTepUCTUKU YPOBHSL OCBOEHHUs y4eOHOr0 MaTepualla UCIIOJIb3YOTCS CIeytole 0003HaueHus:
1. — 03HaKOMHUTENbHBIN (y3HABaHUE PaHEE U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. — penpoAYKTUBHBIN (BBIIIOJIHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKLIUHU UJIH 110Jl PYKOBOACTBOM);
3. — NPOYKTUBHBIN (IUIAHWUPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHUE JIEATEIbHOCTH, pEIIeHNE IPOOJIEMHBIX 3a7a4).
[TocnenoBarenbHOE TEMAaTUYECKOE IUIAHUPOBAHHUE COZEp)KaHUs pabodeill mporpaMMbl JUCLUILIMHBI, KaJleHJapHble 00bEMbl, BUJIbl 3aHATHH, (POPMbI
OpTaHU3aIH CAMOCTOSATEIBHOM PabOThI TaK)Ke KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTinueckoM 1utane ([Ipumoxenne Ne 1).
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3. ®OPMbI KOHTPO.JISI U METOANYECKHUE MATEPHUAJIbI,
OIPEJEJISIIOIINE TPOIEAYPHI OIEHUBAHUS 3HAHUI, YMEHUM,
IMPAKTUYECKOI'O OIIBITA, XAPAKTEPU3YIOIUX ITAIIbI ®OPMUPOBAHUSA
KOMIIETEHIIUI

®onp oueHouyHbIX cpenctB (namee — @OC) - KOMIUIEKT METOAMYECKUX U KOHTPOIBHBIX
MaTepHaoB, HCIOJIb3YEMbIX IpPHU IPOBEIEHUH TEKYLIEro KOHTPOJS OCBOEHHUS Ppe3yJbTaToOB
o0yueHus u npomexxyrouHoi arrecrauuu. @OC mpenHazHadyeH sl KOHTPOJS U YIpPaBIICHUS
IPOLIECCOM NMPHOOpPETeHUs 00yYaroUIMMUCA HEOOXOAMMBIX 3HAHMM, YMEHUH UM KOMIIETEHLHH,
onpezaeneHHbIX Bo ®PI'OC (Ilpunoxenue Ne 2).

4. YCJIOBUMA PEAJIM3ALIMU JTUCIHUIIJIMHBI

4.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHunIo

Aynurtopust Ne 20. YuyeOHasg ayauTopus [Uisl IPOBEACHUS: JEKIMOHHBIX, CEMUHAPCKUX,
IOPAaKTUYECKUX 3aHATUH, YPOKOB, JJs THPOBEIEHHs TIPYNIOBBIX M  HHAWBUIYAIbHBIX
KOHCYJIbTALUM, /Ul IPOBEEHUS TEKYILIEr0 KOHTPOJIL U IPOMEKYTOUHOM aTTeCTallUHU.

VYuebHas mebenb, J0CKa, MyJIbTUMEINA-IIPOEKTOP, 3KpaH HACTCHHBIH.

4.2. YueOHO-MeTOAUYeCcKOe U MHPOPMAIIHOHHOE O00ecTiedeHne TN CIUILTUHbI

4.2.1. IlepeyeHb OCHOBHOI W JONOJHHUTEJbHOH Y4eOHOI JiMTepaTypbl, HEOOXOAMMOM IS
OCBOEHMS THCIMIIJIMHBI

OcHoBHas1 yueOHas JiUTEpaTypa:

1. bocomonos, H. B. MaremaTuka : yueOHHK Ui CpPEAHEr0 MPoQecCHOHAIBHOTO 00pa3oBaHus
/ H. B. Boromosnos, Il. . Camoiinenko. — 5-e¢ u3m., mepepad. u gon. — Mocksa :
UznatensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonansnoe obpazoBanue). — ISBN
978-5-534-07878-7. — Texcrt : anexktponnsiit // ObC KOpaiir [caiit]. — URL: ).

JlonoJIHuTeIbHAsSL y4eOHAas JIuTepaTypa:

1. lunayes, B. C. Matemartuka : y4eOHUK ¥ IPAKTUKYM JUIsl CPETHETO MPO(ECCHOHATBEHOTO
obpazoBanus / B. C. lllunayes ; nox pegakuueit A. H. TuxoHoBa. — 8-e u3., nepepab. u
non. — Mocksa : U3parensctBo FOpaiit, 2023. — 447 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-13405-6. — TekcT : anekTponHsbIi // Obpa3oBaTenbHas
miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549

2. bocomonos, H. B. T'eomerpus : yuebHOe mocoOue ajsi cpeaHero npodeccrnoHalbHOTO

oOpaszoBanus / H. B. boromonoB. — Mocksa : UznatensctBo IOpaiit, 2020. — 108 c. —
(ITpodeccuonanpuoe oopazosanue). — ISBN 978-5-534-09528-9. — TekcrT : 2eKTpOHHBIH //
OBC Opaiir [caiit]. — URL: https://urait.ru/bcode/449038 .



https://urait.ru/bcode/449006
https://urait.ru/bcode/511549
https://urait.ru/bcode/449038

4.2.2. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHON  CeTH
«AutepHer» (majsee - cerb «UHTEpHET»), HEOOXOAUMBIX JIsi OCBOCHMSI IMCIHUILIUHBI
(MmomyJis)

Ne HaumeHoBaHue 3/IeKTPOHHOH OMOIHOTEYHOI CHCTEMbI

loroBop Ha goctyn Kk ObC ZNANIUM.COM wmexny YYHuT B nune aupexropa CD
L. WYHUT 1 000 Buanuym»Ne 2024-56¢ ot 09.07.2024

JloroBop Ha goctyn k IBC «9BC IOPAUTY (moiHast KOJIEKIHs) mexay YYHuT B
2. nmune qupekropa CO YYHuT u OO0 «Onekrponnoe uznarensctBo FOPAUT» Ne 1/25-
h6c ot 06.03.2025 .

JloroBop Ha goctyn k DbC «YHuBepcutTeTckas Oubnmoreka onnaita» mexay YYHuT
3. «Hexcmemna» Ne 223-883 ot 19.08.2024

[lorosop Ha noctyn k ObC «Jlanb» mexny YYHuUT u uznarensctBoM «Jlanbp» Ne OI'3-
4 |647 or 08.07.2024

Jlorosop Ha poctyn k COb Mexny YYHuT u usparensctBom «Jlaub» Ne COb 47-71C
S. 5010-24 ot 04.06.2024

JloroBop Ha JOCTYN K 3JIEKTPOHHBIM H3JaHHUSAM B cocTaBe 0a3bl naHHbix «HAYUYHAS
6. DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU» mexny YYHuT u OOO HOB Ne
OI'3-1283 ot 05.12.2024

[loroBop Ha B/l nuccepranuii Mmexay YYHuT u PI'b Ne 223-664 ot 15.07.2024

JloroBop Ha noctyn k ObC BOOK.ru (mocryn k yueOHuKy: OCHOBBI POCCHHCKOM
rocyIapcTBEHHOCTH : yueOHuK / A. B. Mainbko, A. A. Bunkos, B. B. I'ypweB [u n1p.] ; mox
8. pea. A. B. Manbko. — Mocksa : KnoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5)
vexny YYHuT B nmume mupektopa CO YYHuT u OOO «KuHoPyc memua» Ne 6/H oT

16.10.2024 r.
No Anapec (URL)
1. http://school-collection.edu.ru/ Enunas xoyiekiuu nudpoBbix 00pa3oBaTeibHBIX PECYPCOB
2. znanium.com DJEKTPOHHO-OMOIMOTEYHAs cUCTeMa

4.2.3. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIB3yeMbIX NPH OCYIIECTBJIEHUH
o0pa3oBaTeIbHOTO Tpollecca MO JAUCHUILIMHE (MOAYJII0), BKJIWYasg IepevyeHb
NMpPOrpaMMHOro ofecrnedyeHusi M HHGOPMALUMOHHBLIX CHPABOYHBIX cHcTeM (MpHU
HEO0XO0UMOCTH)

HanmeHoBaHue NporpaMMHOro odecreyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmce

Windows 10
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YCcTaHOBOYHAA CeCCHA
Kanengapusie
Koua- p CamocTosiTeTbHAS
Ne CpOKH
HaumeHoBaHue pa3aeioB U TeM BO Bup 3ansaTus pab6ora
n/m H3y4eHHUs!
4acoB o0yyarommuxcs
(m1an)
Paznen 1. Aareopa
Jlexuuonnoe
1 Omnpenenenue norapupma 2/2 OKTs10pb ! Pemuts 3anaun
3aHATHE
Pa3nen 2. OCHOBBI TPUTOHOMETPUH
OmnpeneneHue CcuHyca, KOCHUHyca U JlexnmoHHOE
2 ped yea, ¥ 2/4 OKT0ph . Pemuts 3amaun
TaHTeHca yria 3aHATHE
Bcero yacos:
1 cemecTp
Kanenna
Koua- ! CamocTosiTeIbHAS
Ne PHbBIE  CPOKH
HaumeHoBaHue pa3aesioB U TeM BO Bup 3ansaTus pa6ora
n/n H3y4eHHs
4acoB o0yuaomuxcs
(m1aH)
Paznen 3. ®yHk1uM, UX CBOICTBA M rpaduKu
CreneHHbIC MOKa3aTeIbHbIC u
3 ’ 2/6 Jexabpb Ypox Pemmts 3anaun
sorapupmudeckre GpyHKINU
Paznen 6. Hauana MaTeMaTH4YeCKOro aHAJIN3A
ITonsTue IIPOU3BOJIHOM ee Jlexuuonnoe
4 L P AUOH, 2/8 Jlexabpb " Pemuts 3amaun
MEXaHHYeCKUH CMBICII. 3aHATHE
[TepBooOpazHast. Tabnuua JlekumoHHOE
5 p P 2/10 Jlexabpb Pemuts 3aaun
IEPBOOOPA3HBIX. 3aHATHE
Paspnes 7. YpaBHeHHsI M HEPABEHCTBA
OOmme MeTonmbl pelIeHHs YypaBHEHHH.
6 | Meton pa3noxkeHus Ha MHOXuTenu. | 2/12 Jlexabpb Ypox Pemuts 3amaun
Merto BBeIeHUSI HOBOU IIEPEMEHHOM
IToBTOpPUTH
7 | UroroBas xoHTpoNbHas paboTa 2/14 Jexabpn VYpok PO CHHBIN
Marepuan
Bcero uacos:
2 cemecTp
Kanenna
Koa- CamocTosiTe1bHasA
Ne PHBIE CPOKH
HaumeHoBaHue pa3fesioB U TeM BO Bun 3anaTus padora
n/m HU3y4eHUst
4acoB ol0yuyarommuxes
(mJ1an)
Pa3gen 8. IIpsiMble M IVIOCKOCTH B MPOCTPAHCTBE
IIpenmer  crepeomerpun AKCHOMBI
P p PHH, . JlexmoHHOE
8 | cTepeomeTpum. [TapamnensHocts | 2/16 Mait SaAHSTHE Pemmuts 3anaun
TIPSIMBIX, MIPSIMON M TNIOCKOCTH
Pasznen 9. MHOrorpaHHMKH M KpyIJible TeJja
Ilonsitue Muororpannuka. Ilpusma. Ila . Jlexunonnoe
9 P P 2/18 Mait 1 Pemute 3agaun
[Mapannenenumnesn. 3aHsTHE
[onsarue o0BeMa. O0Bvem
10 | mpssMOYronbHOIO napajuienenunena. | 2/20 Mait Ypok Pewuts 3a1aun
O0BeM IpsIMO¥T TPU3MBI | IMIIMHAPA
11 | O0BpeM mupaMuIBL, KOHYCa U Iapa 2/22 Uronb Ypok Pewnts 3a1aun
Pasnen 10. KoopauHatsl H BEKTOPbI
BexTop Ha MIOCKOCTH U B MPOCTPAHCTBE.
12 | CnoxxeHue, BBIUMTAHHE M yMHOXeHHE | 2/24 Hronb Ypoxk Pemuts 3anaun
BEKTOPOB.
Koncyabrauus 2
JK3aMeH 6
Bcero yacos 32
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. ObaacTh NPpUMEHEeHUs

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

2. O0beKTBI OLIeHUBAHHUA — Pe3YyJIbTAThI 0CBOCHHS JMCIHUIIIHHbI

@®OC n03BOJIAET OLIEHUTH CIEAYIOIINE PE3YyIbTaThl OCBOCHUS AUCLUIIINHBL:

OcBoeHue coaepx aHusl y4eOHOW NUCHUIUIMHBI 00eCreunBaeT JTOCTHKEHUE CTYIEHTaMHU
CIIEYIOIIUX PE3Y/IbTATOB:

JIMYHOCTHBIX:

B pesynprare u3yyeHHs MaTeMAaTUKM Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUS Y
oOyuatomerocst 6yayT copMUPOBaHbI CIEAYIONIUE JINYHOCTHBIE PE3YJIbTAThI:

1) rpax1aHCKOro BOCIIMTAHHUSA:

cOPMUPOBAHHOCTh ~ TPAXKJIAHCKONM MO3UIUM  OOydarolerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHM, MpOIEnyp Tpa’kJaHCKOro o0OIIecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHHUE B3aMMOJCHCTBOBATH C COIUAIBHBIMH HHCTHTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSAMH U Ha3HAYCHHUEM,;

2) [aTpUOTHYECKOTO BOCIHTAHUS: CPOPMHPOBAHHOCTH POCCHMCKON TpakJaHCKON
UJCHTUYHOCTHU, YBKEHHUS K MPOIUIOMY U HACTOSIIIEMY POCCHHCKON MaTeMaTUKH, IIEHHOCTHOE
OTHOUIEHUE K JOCTHUKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEeMaTUYECKOM IIKOJIbI,
MCIIOJIb30BAaHUE ITUX JOCTHXKEHUHN B IPYTUX HAyKaX, TEXHOJIOTHIX, Chepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

OCO3HaHHUE JYXOBHBIX IIEGHHOCTEH POCCHIICKOr0 Hapoja, chopMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, YTHYECKOTO TOBEICHUS, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUH
HAyKH U JAESITETbHOCTBIO Y4YEHOTO, OCO3HAHHE JMYHOTO BKJIa/Ja B TMOCTPOEHUE YCTOWYMBOTO
Oynyuiero;

4) 5CTEeTUYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIECHHE K MHUPY, BKIIOYAsi AICTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEIIeHUH, pacCyKACHUH, BOCIPUUMUYUBOCTD K MaTEMAaTUYECKUM acleKTaMm
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pu3n4ecKoro BOCIUTAHUS:

c(OPMHPOBAHHOCTH YMEHUS IPUMEHITh MaTEMaTHYECKIE 3HAHNUS B HHTEPECax 3I0POBOTO U
Oe3omacHoro obpa3a >KU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/0pOBBIO (310pOBOE
NUTaHue, COATAHCHPOBAHHBIN PEXXUM 3aHATHH U OTIbIXA, PETryIsipHas (pu3nuecKasi akTHBHOCTH ),
(du3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUSAX CIOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpyIOBOTO BOCITUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOMs, MHTEpEC K pa3iIMyHbIM cdepam
poeCCHOHATILHON NEATETHbHOCTH, CBSI3aHHBIM C MAaTEeMaTHKOW M €€ NMPHUIIOKEHHUSIMHU, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOP Oyaymiell mnpodeccun M peanu3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIC IIJIAaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy o0Opa3oBaHUIO U
camM000pa30BaHMIO Ha NMPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B pEIIEHUU
NPaKTUYECKHX 3a/1a4 MaTeMaTHIEeCKOI HAIIPaBICHHOCTH;

7) 3KOJOrMYECKOTO BOCTIUTAHMS:

C(OPMHPOBAHHOCTh  JKOJOTUYECKOH KYNBTYphl, TOHUMaHWE BIUSHHUS COIHAIBHO-
HKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE MPUPOJHOM M COIMAIBHOM Cpeabl, OCO3HAHUE
I100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOJieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHMUN Ui pelieHHs 3a7a4d B 00JaCTH OKpY’Karolled cpefbl, INIaHUpOBaHHUE
MIOCTYITKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH ISl OKPYKAIOIIEH CPEIIbI;

8) LIeHHOCTH HAayYHOT'O TTO3HAHUS:
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c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM ¥ OOLIECTBEHHOW TMpPAKTUKH, [OHMMaHUE MaTeMaTHUYeCKON Hayku Kak cdepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTU4YECKOU KYIbTYPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBJISITh MPOEKTHYIO U MCCJIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpyIIIIE.

MeTanpeIMeTHbIX:

B pesynbTate OCBOEHHS MpOrpaMMbl IO MaTEeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydaromierocss OyayT cGhOpPMUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapaKTepU3yIolIMecss  OBJAJCHUEM  YHHBEPCaJbHBIMH  I103HABATEIbHBIMU  JCHCTBHUIMH,
VHHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU W YHHUBEPCAIBHBIMU PETYISITHBHBIMU
NEUCTBUSIMU

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

ba3zoevie nozuueckue oeiicmeus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIM NpPH3HAK KIACCU(PUKANUA, OCHOBAHUSA [UIsI 000OIIeHUs U
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3A,

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

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

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

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

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

ba3zoevie uccneoosamenvckue oeiicmeus:

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

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

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

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

Paboma c ungpopmauueri:

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

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

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

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

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

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

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

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopzanuzayus:

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

CamoKonmponb, IMOYUOHATbHBIIL UHMELIEKM:

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

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

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

Coemecmnasn deamenbHocms:

MOHUMAaTh U HCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUIYaIbHOW pabOThHI IpU
pelieHUMH y4eOHBIX 3ajay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI paboT, OTOBApUBATHCS, 0OCYXKIATh
npolecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (00CyXkaeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYpPMBI» U WHBIE), BBINOJHATH CBOIO 4YacTb PabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

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

c(OPMUPOBAHHOCTb IMPEJACTAaBICHUM O MaTeMaTHYEeCKUX TMOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, O3BOJIIOIIMX ONMMCHIBATh U U3y4aTh Pa3HbIE IIPOLIECCHI U SIBICHUS,
B TOM YHCJIE C IIOMOILIBbIO UH(POPMAIIMIOHHO-KOMMYHHKAI[MOHHBIX TEXHOJIOTHIA;

BJIQJICHUE METOJaMHU JO0Ka3aTeIbCTB W aJITOPUTMOB DELIEHUS, YMEHUE HUX IPUMEHSTH,
MIPOBOAMTD JJOKA3aTENIbHbIE PACCYKACHUS B X0J1€ PELICHUS 3a1a4;

BJIQJICHUE CTAHJAPTHBIMU IPUEMaMHU pELICHHUs] pPAllMOHAIBHBIX M HPPALUOHAIBHBIX,
MO0Ka3aTeIbHbBIX, CTENIEHHBIX, TPHTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, UX CHUCTEM;

c(OPMHUPOBAHHOCTh MPEJCTABICHUNA 00 OCHOBHBIX MOHATHIX MAaTEeMaTHYECKOro aHajIu3a M
UX CBOICTBax, BJaJeHHE YMEHHMEM XapaKTepH30BaTh MMOBeAEeHHE (QYHKIIMM, HCIOJIb30BaHUE
MOJIyYEHHBIX 3HAHUH JJIs ONMCAHUS U aHAJIN3a PEaJbHbIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMU TIOHATHUSMU O TIUIOCKUX U TPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;
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c(OPMHPOBAHHOCTH YMEHUS paclo3HaBaTh reOMETpUUECKre GUTyphl Ha YEPTEXaX, MOJIEISIX
U B pPEAIbHOM MHPE;

NPUMEHEHHE HW3YYEHHBIX CBOHCTB TIeOMETpUYecKHXx ¢Guryp u ¢Gopmya sl perieHus
FeOMETPUYECKHX 3a/1a4 U 3aJa4 C IPAKTUYECKUM COJEPIKAHUEM;

c(OPMHPOBAHHOCTH MPEACTABICHUNA O MpOIeccaX M SBICHUSAX, UMEIOMIUX BEPOSTHOCTHBIH
XapakrTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHpE, OCHOBHBIX IIOHATHAX
AJIEMEHTapPHOU TEOPUH BEPOSATHOCTEM;

YMEHUH HaxXOAWTh M OLEHMBATh BEPOATHOCTU HACTYIUICHHsS] COOBITMM B IMPOCTEHIIMX
IIPAKTUYECKUX CHUTYallUssX M OCHOBHBIC XapAKTEPUCTUKU CIyYalHBIX BEIWYMH; BIIAJICHUE
HaBBIKAMH MCII0JIb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUU 3a1ay.

B pe3yabrare m3ydyeHusi yueOHoro mpeamera «MaremaTuka» Ha ypPOBHe CpeIHEro
o0mero odpasoBanus o0y4arouuiics Ha 6a30BOM YPOBHE HAYYNTCH:

Yucna u eviuucnenus:

ONEpPUPOBATh TOHATUSMH: PAIMOHAIBHOE M JEHCTBUTENBHOE YHUCIO, OOBIKHOBEHHAs W
JecATUYHas ApoOb, POLIEHTHI;

BBITIOJIHATH apU(PMETUIECKHE OTIEPALNHU C PAIIMOHATIBHBIMH U ACHCTBUTEIHHBIMH YHCIIAMH;

BBINOJIHATE NPUOIMKEHHBIE BBIUMCIEHUS, HUCIOJIb3ysd IPaBUIa OKPYIJIEHUs, JelaTh
INPUKUAKY U OLIEHKY pe3yJIbTaTa BHIYUCICHUII;

OIEpPUPOBATh MOHATHAMU: CTENEHb C LENbIM IOKa3aTeseM, CTaHIapTHas (GopMa 3amucH
JEHCTBUTENBHOTO YMCJIa, KOPEHb HAaTypaJbHOM CTENEHM, WUCIIOJIb30BATH MOAXOMAALIYI0 (GOopMy
3aIlUCH JCHCTBUTENIBHBIX YUCEN JUISl PELICHUsI TPAKTUYECKHUX 3aa4 U IPECTAaBICHUS JAHHBIX;

OIIEpUPOBATh MOHATUSAMH: CUHYC, KOCUHYC M TaHT€HC MPOU3BOJBHOIO YIJa, UCIIOJIb30BATh
3aIlUCh TPOU3BOJILHOTO yIJIa Yepe3 0OpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIUHY;

OIIEpUPOBATh MOHATUSAMU: HATypalIbHOE, 1I€JI0€ YHUCII0, UCIOIb30BaTh IPU3HAKU JAETUMOCTU
LEJIBIX YMCEll, pa3JI0kKEeHNe YUCIIa Ha IPOCThIE MHOKUTEIH JUIs peIeHUs 3a/1a4;

OIIEpUPOBATh OHATHUEM: CTENIEHb C PALIMOHAIBHBIM [10KA3aTeleM;

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

VYpasnenus u nepasencmea:

OIEpPUPOBATh MOHATUSAMH: TOXJIECTBO, ypaBHEHME, HEPAaBEHCTBO, IIEJIO€, pallMOHAIBHOE,
MppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHHUE;

BBIMOJIHATE ~ NpeoOpa3oBaHUsl ~ TPUTOHOMETPHUECKMX  BBIPAXEHHH W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE NPe0oOpa30BaHUs IEJbIX, PAlMOHATIBHBIX U HPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PAMOHAIBHBIX U UPPALIMOHANIBHBIX YPAaBHEHUN 1 HEPABEHCTB;

IIPUMEHSTh YPABHEHMsI M HEPABEHCTBA JJI PEIICHUS MaTeMaTHMYECKHUX 3aJad M 3a1ad u3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM JKU3HH;

MOJICJIMPOBaTh peajbHbIE CHUTyallUd Ha s3bIKE anreOpbl, COCTABIATh BBIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA 10 YCIIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJENH C
UCIOJIb30BaHUEM allnapaTa ajareopsl;

MIPUMEHSTh CBOMCTBA CTENIEHU JJIsl TPEOOPa30BaHUsI BEIPAXKEHUH, ONIEpUPOBATh MOHITUSIMHU:
IIOKa3aTeIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE THUIIBI [TOKA3aTEIbHBIX YPABHEHUN
Y HEPaBEHCTB;

BBIMOJIHATE MPeoOpa3oBaHusl BBIPAKEHUH, COAEpKAIMX JOrapuMbl, OINEPUPOBATH
MNOHATUSIMM:  JIOTapU(PMHUUECKOE YpaBHEHHME M HEPaBEHCTBO, peulaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YpaBHEHUN 1 HEPABEHCTB,;

HaXOJUTh PEIICHUS TPOCTEHIINX TPUTOHOMETPHUYECKIX HEPABEHCTB;

ONIEpUPOBATh MOHATUSAMH: CHCTEMA JMHEHHBIX YpaBHEHUN M €€ pEIlIEeHUE, UCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs PEelIeHUs MPAaKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHMs NMPOCTEHIIMX CUCTEM M COBOKYINHOCTEW pallMOHAJIBHBIX YpaBHEHHM U
HEPABEHCTB;

MOJICIMPOBaTh peajbHbIE CHUTyallUd Ha s3bIKE anreOpbl, COCTABISATh BBIPAKEHUS,
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YpaBHEHHSI, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 33Ja4H, UCCIEI0BATh MOCTPOSHHBIE MOJIENHU C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

Dynkyuu u epaguxu:

OIIEpUPOBATh MOHATUAMM: (PYHKIHS, CIIOCOOBI 3a7aHus (PYHKIMH, 00JacTh ONpeAeIeHUs U
MHOX€ECTBO 3HaUCHHUH (PYHKIMHU, TpapuK QyHKINH, B3aUMHO 00OpaTHbIC PYHKLINY;

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

UCIOJIb30BaTh Tpaduky QyHKIMN 1)1 peLIeHUs] ypaBHEHUM;

CTPOUTh W YUTaTh TpadUKd JTUHEWHOW (QYHKUIUHM, KBAAPATHYHOW (DYHKIMH, CTEHCHHOM
(YHKLUU C LEJIbIM [T0Ka3aTeleM;

UCNOJB30BaTh Tpaduku (QYHKIUH Ui HCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH TNpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M peabHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBHCUMOCTH MEX/1y BETUYNHAMH;

ONEpPUPOBATh IMOHATHSAMHU: Iepuoaudeckas (yHKLIHSA, NPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HanOOJbIee U HAUMEHbIIeEe 3HAYeHUS (YHKIHUU Ha
IPOMEXKYTKE, UCII0JIb30BaTh UX JUISl UCCIIEA0BAaHUS (DYHKIMH, 3aJaHHON IrpaduKoM;

ONEpPUPOBATH  TOHSATHAMHU: rpaduKyd  TOKa3aTeIbHOW,  JOTapUPMHUYECKOW  H
TPUTOHOMETPUUYECKUX (PYHKIUI, N300paXkaTh X Ha KOOPIMHATHOMW IUIOCKOCTH U HCHOJb30BATh
JUTSL peUICHUs] yPaBHEHU 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IUIOCKOCTH IpauKU JUHEHHBIX YPaBHEHUH M UCIOJIb30BaTh
WX JUIS PELIECHMS CUCTEMBI IMHEHHBIX YPABHEHUH;

UCIOJIb30BaTh I'papUKU QYHKIUHN 1715 MCCIIEJOBAHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYrUX
y4eOHBIX JUCHIUIUINH.

Hauana mamemamuueckozo ananusa:

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

OIIEpPUPOBATH MOHATUSAMH: OECKOHEYHO YOBIBAIOIIAsi T€OMETPHUYECKasi MPOTpeccusi, cymma
0eCcKOHEUHO yOBIBAOIIEH reOMeTPUUECKO porpeccuy;

3aJaBaTh MOCJIEIOBATEIHPHOCTH PA3IMIHBIMU CIIOCO0AMH;

UCIOJb30BaTh CBOMCTBA IOCJIEIOBATEIBHOCTEH M MPOrpeccUil Uil peLIeHUs peaylbHbIX
3aJ1a4 IPUKIIAJHOTO XapaKTepa;

OIIEpUPOBAThH MOHATUAMU: HENPEepbIBHAS (YHKIUS, MPOU3BOIHAS (DYHKIMH, MCIIOIB30BaTh
reOMEeTPUUECKUN U (PU3NYECKUIN CMBICI IPOU3BOIHOM /IJIsl pEeLICHUS 33/1a4;

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

UCMOJb30BaTh IPOU3BOAHYIO U MCCIEIOBaHMSA (PYHKIMM HA MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YIIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO TPauKOB;

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

ONEpUPOBATh TOHATUSAMHU: IEpPBOOOpa3HAas M HUHTErpajn, MOHUMAaTh TEOMETPUUYECKUHA U
bu3nyecKuil CMbICT UHTETpaa;

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

pemaTh NPUKIAJHBIE 33/a4d, B TOM YHUCIE COLMAIbHO-3KOHOMUYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.

Mnooicecmsa u noeuka:

OTIEPUPOBATH TOHATHSIMU: MHOXECTBO, OTIEPAIINY HaJl MHO)KECTBAMH,

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

OIEpPUPOBATH MOHATHIMU: OIpEIENIEHUE, TEOPEMA, CIIeICTBUE, JOKA3aTeIbCTBO.

T'eomempus

OIEpPUPOBATH MOHATHIMU: TOUKA, MIPSIMasi, TNIOCKOCTb;

32



MIPUMEHSTh aKCHOMBI 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 CpPEICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3ajiay;

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

IIPUMEHSTh IIOJIyYEHHBIE 3HAHMS Ha IPAKTHKE: aHAJIW3UPOBATh PEAJbHBIE CUTYallud H
NPUMEHSTh HM3YyYEHHBbIE TOHATHUS B  IPOLECCe IOMCKAa pPEIIeHUs  MaTeMaTH4YeCKH
chopMyIMpPOBaHHOW MPOOIEMbl, MOAETUPOBATh pPEANbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl, pelarh NpPakTHYeCKUe 337a4l, CBI3aHHbIE C HAXOXKACHUEM IeOMETPUIECKUX
BEJIMYUH;

OINEepPUPOBATH MOHATUAMHU: LMUIMHIPUYECKas MOBEPXHOCTh, 00pa3yolUe HUIUHIPUIECKOM
MOBEPXHOCTH, LMUIUHAP, KOHUYECKAas MOBEPXHOCThb, 00pa3yroline KOHHYECKOW MOBEPXHOCTH,
KOHYC, c(epuyeckas IOBEpXHOCTD;

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

OOBSICHATB CIIOCOOBI OJTYYEHUS TeJ BpaIlleHUs;

KJIacCU(UIUPOBATh B3aUMHOE PACIOI0KEHUE CPephl U MIOCKOCTH;

OIIEpUpPOBaTh MOHATHUSMHU: IIAPOBOM CErMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CErMEHTA,
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IapOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CJI0SI, 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 MpocTelIne TeOMETPUYECKUe 3aJaud Ha MPUMEHEHHUE 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;

MPUMEHSTh MPOCTEHIINEe MPOrpaMMHBIE CpPEICTBA M 3AJIEKTPOHHO-KOMMYHHKAI[MOHHbIE
CUCTEMBI IIPY PELLIEHUU CTEPEOMETPUUECKUX 3a7ay;

MPUBOJUTL TPUMEPHl MaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

MPUMEHSTh IOJyY€HHbIE 3HaHHUS Ha MpaKTHUKE: aHAJIW3UPOBATh pealbHbIE CHUTYyallMH U
IPUMEHATh  M3YyYEHHBIE TOHATUA B  IPOLECCE IIOMCKAa PELIEHUS  MaTeMaTH4YECKH
chopMyJIMpPOBaHHON MpOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETPHH,
MCCJIEI0BATh TOCTPOEHHBIE MOJEIN C MCIOJb30BAHUEM TI'€OMETPUUYECKUX IOHATUH U TEOPEM,
anmnapara ajreOpsbl, pelarh MPaKTUYECKHUE 3a/1a4M, CBSI3aHHBIE C HAX0XAEHUEM F'€OMETPUUECKUX
BEJIMYMH.

Beposamuocmv u cmamucmuka

YUTATh U CTPOUTH TAOJHUIIBI U JUATPAMMBIL;

OTIepUpPOBaTh NOHATUSIMHU: CpeHEe apuPMeTHUEeCKoe, MeuaHa, HauboJbllee, HauMEHbIIIee
3HAUEHUE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX;

ONEpUPOBATh TOHATUSAMHU: CIIy4allHBIM SKCIIEpUMEHT (OMbIT) W clydyailHOe CcoOBITHE,
3JIEMEHTApPHOE COOBITHE (AJIEMEHTAPHBIN MCXO0/) CIYy4alHOTO OMNbITA, HAXOAUTH BEPOSTHOCTH B
OTbITaX C PABHOBO3MOXKHBIMH CITy4alHBIMU COOBITHSIMH,

HAaXO/UTh ¥ CPaBHUBATH BEPOSTHOCTH COOBITUH B M3YyYEHHBIX CIy4allHBIX 3KCIIEPUMEHTAX;
HaxOJUTh W (OPMYIHMPOBATH COOBITHS: TIEPECeUeHHEe MW OOBEAMHEHUE MAaHHBIX COOBITHH,
COOBITHE, TPOTUBOMOJIOXKHOE ITaHHOMY COOBITHIO, TOJb30BATHCSA JUarpaMMamu ODiilnepa u
bopMyIIoii croKeHuUsI BEPOSATHOCTEN MPH PEILIEHUH 3ajay;

ONEpPUPOBATh 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 MAaTEMaTHUYECKOIO OXHUAAHHSA, TNPUBOAUTH IIPUMEPBI, Kak
IIPUMEHSAETC MAaTeMAaTHYECKOE OXHUAAHUE CIIy4alHOW BEJIMYMHBI HAXOIAUTh MaTEMaTU4YECKOE
OKHMJAHME 10 TaHHOMY PaCIpPENEICHUIO;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCET;

UMETB IPEJCTABICHUE O HOPMAJIbHOM PaclpeciICHUN.

Ooyyarmmuiicss Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYUYUThCS:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXECTBA, MOJMHOKECTBO,
nepecedeHre U OOBEAMHEHHE MHOKECTB, YHCIOBBIE MHOXECTBA HAa KOOPAWHATHOW MPSIMOH,
OTPE30K, HWHTEpPBAI, MOJYHHTEPBAI, IPOMEKYTOK C BBIKOJIOTOH TOYKOH, rpaduyeckoe
MIPEICTABICHUE MHOKECTB Ha KOOPAMHATHOU IIJIOCKOCTH;

OIEpUPOBATh NMOHATUAMHU: YTBEP)KICHHE, OTPULIAHUE YTBEP)KICHUS, UCTUHHBIE U JIOKHBIE
YTBEPKACHHUSI, IPUYMHA, CIIEACTBHE, YACTHBIN cllydail OOIIEeTro YTBEPKICHUS, KOHTPIPUMED;

IIPOBEPSATH NPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

HAaXOJIUTh IepeceuyeHue MU OOBEAMHEHHE MHOXKECTB, B TOM YHUCIE IPEICTABICHHBIX
rpaduvecKy Ha YMCIOBOM MPSMON M Ha KOOPIUHATHOM TUIOCKOCTH;

MIPOBOMTD JTOKA3aTEIbHBIE PACCYKICHHUS 111 000CHOBAHUSI ICTHHHOCTHU YTBEPKICHUM.

B noBceiHEBHOM )KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

HCIIOJIB30BAaTh YMCIJIOBBIE MHOXECTBA HAa KOOPAMHATHOW IPSAMOM M HAa KOOPAMHATHOU
IUIOCKOCTH ISl OIIMCAHUS PEalIbHbIX IPOLIECCOB U SIBJICHUN;

IIPOBOJIUTH JTOKA3aTEJIbHBIEC PACCYKICHUS B CUTYallUsIX IOBCEIHEBHOW JKU3HU, IIPH PELICHUN
3a/1a4 U3 IpYyrux MNpeIMeToB

CB0OOJHO oOmepupoBaTh HOHATHUSIMM: IE€JI0€ YUCIO, JEIMMOCTb 4HCET, OOBIKHOBEHHAs
poOb, NecaTu4Has JpoOb, palliOHAIBHOE YHUCIIO, MPUOIMKEHHOE 3HAaYEHNE YHCa, YacTh, A0S,
OTHOIIEHHE, IPOLICHT, MOBBIIIIEHHE U TOHWKEHUE HA 3a/IaHHOE YUCIIO MPOIIEHTOB, MacIlITao;

IIPUBOJUTH IIPUMEPHI YUCEII C 3aJaHHBIMU CBOMCTBAMHU JEIMMOCTH;

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

BBINIOJHATh apu(METHUECKHe JAEHCTBHs, couyeTass YCTHbIE M IHUCbMEHHBIE IIPUEMBI,
IpUMEHSS IPH He0OXOAUMOCTH BBIYMCIUTEIbHBIC YCTPONUCTBA,

HaxOJIUTh 3HAYEHHUs KOPHS HATYPAIBHOW CTEIIEHU, CTEIIEHU C PAllMOHAIbHBIM ITOKA3aTENIEM,
Jorapugma, UCToNb3ys MPU HEOOXOJUMOCTH BBIUUCIUTENbHBIE YCTPONCTBA,;

MT0JI30BAThCS OLEHKOW W MIPUKUJIKOW MTPU MPAKTUYECKUX pPAacUeTax;

IPOBOJUTH [0 W3BECTHBIM (OpPMyIaM U TpaBWiaM MpeoOpa3oBaHHus OYKBEHHBIX
BBIPaXEHH, BKJIIOUAIOIINUX CTETIEHU, KOPHH, JIOTapU(PMbl U TPUTOHOMETPUUECKHE (PYHKIINH;

HAXO/JWUTh 3HAUYEHHUS YMCIOBBIX M OYKBEHHBIX BBIPOKEHHUH, OCYIIECTBISSI HEOOXOIUMbIE
MOJICTAHOBKH U NpeoOpa3oBaHus;

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

WCIOJIb30BaTh MpPU PELIEHUH 3a/1ay TaOIUYHbIE 3HAYEHUS TPUTOHOMETPHUUECKHUX (YHKIIHIMA
YIJIOB;
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BBINOJIHATH TIEPEBO/] BETUYMHBI yIJIa U3 paAMaHHONW MEphI B TPaJyCHYIO H 00paTHO.

B noBceHEeBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

BBIIIOJIHATh JEUCTBHUSL C YHUCIOBBIMM JaHHBIMM IIpU PEUICHUWH 3aJad IPaKTUYECKOIro
XapakTepa M 337a4 U3 paA3IMYHBIX OOJNacTeil 3HAHWH, WCHONB3yd NpPU HEOOXOAMMOCTHU
CIIPaBOYHbIE MAaTE€pPHAIbl U BBIYUCIUTEIbHBIE YCTPOUCTBA;

OLICHMBATh, CPABHMBAThb W HCIOJB30BaTh IPHU PEIICHUU NPAKTHUUECKHUX 33a7ad YHMCIOBBIC
3HAYEHUS pPEaJbHBIX BEJIMYMH, KOHKPETHbIE YHCIIOBBIE XapaKTEPUCTHUKH  OOBEKTOB
OKpYXaroIlero Mupa

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

UCIIOJIb30BAaTh METO/bl PELIEHUS YPAaBHEHUM: NPUBEIACHHE K BUJY «IIPOU3BEACHHUE PABHO
HYJII0» WU «YaCTHOE PaBHO HYJIIO», 3aME€Ha IEPEMEHHBIX;

HCII0JIb30BaTh METOJI MHTEPBAJIOB Ul PEILIEHUS HEPABEHCTB;

UCIOJIb30BaTh Tpaduyeckuil MeToA Juis MNpUOJIMKEHHOTO pElIeHHUs ypaBHEHUH W
HEPABEHCTB;

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

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

B noBceHEBHOM KM3HU U [IPU U3YUEHUH IPYTHX YUYEOHBIX IPEIMETOB:

COCTaBJIATh U pEIIaTh YPaBHEHUS, CUCTEMbl YPABHEHUI M HEPABEHCTBA IPU PEIICHUHU 3a7ad
JIPYTUX y4eOHBIX NPEAMETOB;

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

YMETb MHTEPIPETUPOBATH IIOJYYEHHBI IIPU pEIICHUHM YPAaBHEHHs, HEPABEHCTBA WIN
CUCTEMBI Pe3yJIbTaT, OLICHUBATh €0 MPaBIONOA00ME B KOHTEKCTE 3a/laHHOM pealbHON CUTYaluu
WIM IPUKJIAHOM 3a1auu

OnepupoBaTh TMOHATHSMH: 3aBUCUMOCTb BEIUYMH, (YHKIUS, apryMEHT M 3HAuY€HHE
¢byHKIMH, O0JIACTh OIpeNeNeHHs] ¥ MHOXXECTBO 3HaueHHH (QyHKIUH, rpaduk 3aBHCHUMOCTH,
rpadux QyHKINUH, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3pAaCTaHHE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HAaUMEHblee 3HaueHue
(GYHKIIMM Ha YUCIOBOM MPOMEXYTKE, Mepuoanyeckas (QyHKUHUs, NEpUOM, YeTHAs U HEUYeTHas
byHKIUY;

ONEpUPOBaTh MOHATUSAMHU: TMpsMas U oOpaTHas MNPONOPLUUOHAIBHOCTb, JIMHEWHas,
KBaJ[paTHU4Has, JorapupmMuuecKas 1 rnoxkasatenbHas QyHKIUH, TPUTOHOMETpUYecKrue GyHKINY;

ONpeAeNsATh 3HAaueHHWE (QYHKIMHM MO 3HAYEHHIO apryMeHTa IpH PAa3IMYHBIX CIocoOax
3a1aHusl QyHKIUHY;

CTPOUTH TpaQUKU U3YUYEHHBIX (YHKIIH;

OIUCHIBAaTh MO TpauKy W B MpocTeHImuX ciaydasx mo ¢Gopmyne MOBEIEHUE U CBOWCTBA
GyHKIMHI, HaXOUTH 10 TpaduKy QYHKIIMHK HanOOJbIINE U HAMMEHbILINE 3HAYCHMUS,

CTPOUTH ACKH3 Tpaduka (QYHKIUH, YAOBIETBOPSIOUICH MPHUBEICHHOMY HaOOpy YCIIOBHM
(MpOMEXYyTKH BO3pacTaHMs/yObIBaHMS, 3HAu€HHWE (YHKIUM B 3aJ@aHHOM TOYKE, TOUYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIU (PYHKIIUH U T.1I.);

pelarh ypaBHEHHsI, IPOCTEUIINE CUCTEMbl YPaBHEHHM, HCIIONb3ys CBOMCTBA (DYHKIMN U UX
rpaduKoB.

B noBceHEeBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:
OnpeAeNsaTh Mo rpadukaM M HCIONb30BaTh ISl PELICHMs] NMPUKIAJAHBIX 3a/ad CBOWCTBA
peasbHBIX MPOLIECCOB U 3aBUCHUMOCTEN (HanOOJblIMEe W HAaUMEHbIIME 3HAYCHMS, TPOMEKYTKU
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BO3pacTaHMusd W yObIBaHUS (YHKLHHU, TPOMEXKYTKH 3HAKOIOCTOSHCTBA, aCHUMIITOTHI, IEPUOI U
T.IL);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKON CUTYalLNH;

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

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

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

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

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

B noBceqHeBHOM KU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

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

MHTEPIPETUPOBATH ITOTYYECHHBIE PE3YIIbTATHI

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

HMMETH IIPEJCTaBICHUE O MATEMATHYECKOM OXKUJAHUU U AUCIEPCHH CIyYalHbIX BEIMYNH;

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

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

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

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

HMMETH NPEJCTABICHUE O KOPPEISIIIUY CIIYJalHbIX BEJIUYMH, O TUHEHHON PErpeCCHH.

B noBcennHeBHOIM KU3HU U MIPU U3YyUEHUU JAPYTHUX MPEIMETOB:

BBIYUCTISTH UM OLIEHUBATh BEPOSATHOCTH COOBITHI B pEaIbHOM JKU3HH,

BBIOMPATH MOJIXOIAIINE METOIBI TIPEICTABICHUSI K 00PaOOTKU TaHHBIX;

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

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

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

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

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

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

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

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX MIPEAMETOB:

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

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

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

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

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

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

OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX U IIOCKOCTEH B TIPOCTPAHCTBE;

(hopMyIIMpoOBaTh CBOMCTBA M MPU3HAKH (PUTYD;

JIOKa3bIBATh TEOMETPUICCKUE YTBEPKICHUS;

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

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

BBIYHCIISTH PACCTOSIHUS U YTIIBI B TIPOCTPAHCTBE.

B nosceHEBHOM KU3HU U IPU U3YYEHUU APYTUX IIPEIMETOB:

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

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

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

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

pemaTh nIpocTerime 3a1a4i BBEJICHUEM BEKTOPHOTO Oaszuca

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

IIOHUMATh POJIb MAaTEMATUKU B pa3BuTuu Poccun

HUcnonp30BaTh OCHOBHEIC MCTOAbI OOKa3aTCJIbCTBA, MNPOBOJUTH JOKA3aTCIbLCTBO U
BBITIOJIHATH ONPOBEPKEHUE;

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

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

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

3 ®opMbI KOHTPOJISAA M OLIEHKH Pe3yJIbTATOB 0CBOCHUSI N CUMIIJIMHBI

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

B cootBerctBuM c yueOHbIM miuaHoM crneuuanbHoctd 40.02.01 IlpaBo u opranuzanus
COLIMAIIBHOTO o0ecrniedeHus, paboueit MIpOrpaMMon JUCLIUIUIUHBI MaremaTuKa
IIPEelyCMaTPUBAETCS TEKYUIUI U IPOMEKYTOUHBIN KOHTPOJIb PE3YJIbTATOB OCBOCHHS.

3.1 ®opMBbI TeKyLIEro KOHTPOJIS

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

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

— NnpoeepKa 6blNOJIHEHUA CamocmosimenbHou pa60mbz cmydenmoe,

— NpoBeEPKA 6blNOJIHEHUSL KOHMPOJIbHbLX pa6om.

Bo BpEMs IIPOBCACHUA y‘IC6HBIX 3aHATHI JOIOJHHUTECIBHO HCIIOJIB3YIOTCA CICAYIOMHNE

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

BbinoJsiHeHHe W 3amMTa NpakTHYecKuX pador. [IpakTuyeckue paboThl MPOBOAATCS C

LEJIbI0 YCBOCHHS U 3aKPEIUICHUS PE3y/IbTaTOB OCBOCHUS JUCIUIUIMHBL. B Xoje npakTuueckoin
paboThl OOyUaloLIUeECs y4aTcs UCHOIb308AMb (POPMYIbl, U NPUMEHAMb pa3IuiHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOAYYEHHble pe3yibmamsl U 0elamv 6ble00bl, ONUPAACL Ha
meopemudecKue 3HaHusl.

Crnucok npakTUYECKUX padoT:
[Tpaktuyeckas pabora Nel «Apudmernyeckue onepanuyd € pPalUOHAIBHBIMU YHCIAMH,
IpeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUI»
[IpakTtnueckas pabora Ne2 «JleiictBuTenpHbie uuncia. CraHmapTHas ¢opma 3amucu
JNEHUCTBUTEIBHOTO YNCIA»
[TpakTideckas paborta Ne3 «HaTypasibHbIE U LIeJIbIe YHCTIa B 33/1a4aX U3 PeATbHON YKU3HI
[Tpaktuyeckas padora Ned «[Ipu3HaKy AETMMOCTH IEITBIX YUCEID
[TpakTrdeckas pabota No5 «Apudmernueckue ornepanuu ¢ JeHCTBUTSILHBIMEA YUCIIAMI)»
[TpakTnueckass pabora Ne6 «lIpeoOpa3oBaHue 4YHUCIOBBIX W OYKBEHHBIX BBIPAKEHUH,
COJIEpIKalINX CTEIICHU
[TpakTtuyeckas pabora Ne7 «PemieHre NpUKIaAHbIX 33124 Ha CIIOKHBIE TPOLIEHTHI»
[lpaktuyeckas pabora Ne8 «IIporpeccus. Apudmerndyeckas © TeOMETpUUECKast
nporpeccuu. beckoneuHo yObIBaroias reoMeTpudecKasi Iporpeccus»
[Tpaktuyeckas pabora Ne9 «Cymma OeckOHeuHO YObIBaroIEel TI€OMETpHUUYECKON
nporpeccur. @opMyiia CI0KHBIX IMPOLICHTOB)»
[Ipaktuueckas padora NelO «Mcnonp3oBanue mporpeccuu A pelieHus peajbHbIX 3a7ad
IIPUKIIATHOTO XapaKTepay
[Tpaktnyeckas pabora Nell «3Haku cuHyca, KOCUHYCa U TAHT€HCA»
[Tpaktuyeckas pabora Nel2 «TpuroHoMeTpudyeckue TOXKAECTBAY
[Tpaktuyeckas padora Nel3 «DopmMyiibl TpUBeICHUS
[TpakTrueckas padota Nel4 «IIpumenenue Gopmys TPUTOHOMETPUH IIPU PELLIEHUH 3a4a4»
[TpaxTnueckas padota Nel5 «IIpeoOpa3zoBaHre TPUTOHOMETPUUECKHUX BhIPAKEHHUII»
[TpaxTnueckas padota Nel6 «Cymma u pazHocTh cuHycoB. CymMma U pa3HOCTb KOCHHYCOB»
[TpaxTrueckas padota Nel7 «I'padux ¢pynkiuu. McciaenoBanue GyHKIII»
[Tpaktnueckass pabora Nel8 «CoiicTBa M TIpadUKH CTENEHHBIX, MOKAa3aTEeNbHbIX H
JgorapupMUUEcKuX QYHKIHI
[Ipaktuyeckas pabGora Nel9 «Mcnonb3oBanue rpadukoB GYHKIMHA JUIs  peLIeHHs
YpaBHEHUH U CUCTEM»
[Tpaktnyeckas pabora Ne20 «IlepectanoBku u (paxkropuan. Yucio coueTaHuin»
[Tpaktuyeckas pabora Ne21 «Tpeyronpauk Ilackans. @opmyna 6uHoma HeroToHay
[TpakTudeckas pabora Ne22 «PemieHne MpakTHYECKHX 3afad C MCIOJb30BAHUEM IPaBUII
KOMOWHATOPUKI
[Tpaktnueckass pabora Ne23 «IIpumepsl NpUMEHEHUS MAaTEMaTHYECKOro OXKUIaHHS
(cTpaxoBaHue, Jotepes). MaTemMaTHuecKoe 0XKHUAaHUE CyMMBbI CITy4allHbIX BETHUHH»
[Tpaktuyeckas pabora Ne24 «Omepauuu Hajg COOBITHSMH: TepeceueHHe, OObeAUHEHHE
COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS)
[Ipaktnueckass pabora Ne25 «Cnoxenue BeposTHocTed. HesaBucumple COOBITHS.
YMHOKEHNE BEPOSITHOCTEN»
[Tpaktudeckas pabora Ne26 «Crydaiinble BenuuuHbl. LleHTpanbHble TEeHASHIIUH Cy4aiHOM
BEJIMYMHBI»
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[Tpaktuyeckas padora Ne27 «3akoH O0NbIINX Yncell. BRIOOPOUHBII METO/ HCCIeIOBaHUI
[TpakTuueckas padora No28 «HemnpepsiBHBIC CTydaliHbIE BETUYHHBI (PACTIPEICTICHMS )
[Tpaktrueckas padora No29 «I[loBTOpeHHE H3yUEHHOT0)

[Tpaktnueckas pabora Ne30 «I[IpuMeHeHHE TPOM3BOIHBIX 3JIEMEHTAPHBIX (YHKIUNA TPHU
peIlIeHUN 3a7au»

[Tpaktuyeckas padora Ne31 «IIpousBoaHast 1 SKCTPEMyMBbI (DYHKITHI

[TpakTuaeckas pabora Ne32 «IIpoBeneHue ¢ TOMOIIBIO MPOU3BOMHOW HCCIICTOBAHHUS
GyHKITII

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

[TpakTuueckas padota Ne34 «PemreHne HepaBEHCTB ¢ OHOM MEPEMEHHON»

[Tpaktrueckas padora Ne35 «PemieHne HepaBeHCTB METOJIOM HHTEPBAJIOBY

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

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

[TpakTnueckas padora Ne39 «llepneHauKyasspHOCTH NPSIMOM U II0CKOCTH. Teopema o Tpex
MEPIECHIUKYIIAPaX»

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

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

[TpakTideckast padota Ne42 «O0beM mupaMuIbl, KOHYCa U apay

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

[TpakTuueckas pabota Ne4S «lIpocTeiiiiue 3aaun B KOOpAUHATAX

[Ipaktuueckas padota Ne46 «CkansipHOE MPOU3BEICHUE BEKTOPOBY

[Tpaktnueckast pabora Ned7 «BpluucieHue yrioB MEXIy HPSAMBIMH U IUJIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METOI IPU PEIIEHUN T€OMETPUUYECKUX 3a/1au»

[Tpaktuyeckas pabora Ne48 «IloBTopeHue n3y4eHHOro»

IIpakTuyeckas padora Nel
«ApupMeTHyecKHe ONepanuu ¢ PALHOHATBHBIMH YU CJIAMHU, NPeo0pa3oBaHus
YHCJIOBBIX BhIPAsKeHHI»
2m+1 2m—1j ~4m
2m—-1 2m+1

3aoanue 1. YIpOCTHTE BbIpaKEHHE: +
10m -5

3aoanue 2. YrpoctuTe BbIpakeHUE: x2+ 3 .(x 3 + 2= 3)

x +3 \x—-3 x+3
y 12°
3adanue 3. Haiiinte 3HAYEHNE BHIPOKEHUS: — 2
2077 267 .2"
3aoanue 4. Haiinute 3HaYCHHE BBIPAKCHUS: .
14 138

3aoanue 5. BuIloIHUTE NEHCTBUSL:

.
| 62-0,2:1—3§):2+8l
L3 6 9 15
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IIpakTnyeckas padora Ne2

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

3adanue 1. TIpecTaBbTe CTENEHb C APOOHBIM TI0Ka3aTeaeM B BUe KopHs ¢, m>, d
3adanue 2. TlpuBecTn yka3zaHHOE BBIPRKCHHE K BUAY, IJI€ @ — pallMOHAIBHOE YHUCIIO, b —

12
Y35
3aoanue 3. YIpoCTUTS: %'%, \121-36

3aoanue 4. 3amenuTe apupMeTHIESCKHE KOPHU CTEIICHSMHU C APOOHBIM IMOKa3aTeaeM Nog’ ,
Wx, A’
3aoanue 5. Beimonaute neficTeue (\/g —~24)- \/5

IIpakTnyeckas padora Ne3
«HaTtypanbHble U 1eJIble YHC/IA B 331a4aX U3 PeabHOM JKU3HU
3aoanue 1. Pa3noxuts Ha MHOKATEIN unciio 16 380

HaTypaJIbHOC YHUCJIO

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

3aoanue 3. HaliTh HaTypaibHbIE PEIIEHUS YPAaBHEHUS X2+6x=-5

3aoanue 4. B ¢dupme «3x, mpokady!» CTOMMOCTh MOE3AKHM Ha Takcu (B pPyOIsx)
paccumnthiBaetcs 1o gopmyne C=150+11%(t-5), roe t — IIUTENBHOCTH MOE3KU, BBIPAXKEHHAS B
muHyTax [lonb3ysichk 3Toi (hOpMyYIIOH, pacCUUTalTE CTOMMOCTD 8-MUHYTHOM MOE3/IKH.

3adanue 5. VI3 (opMyibl LEHTPOCTPEMHUTEIBHOrO YCKOpeHHS a = o’R Haiizute R (B
MeTpax), ecl ® =4 ¢ ' 1 a = 64 m/c’.

IIpakTnyeckas padora Ned
«IIpu3HaKu 1eJTUMOCTH LeJIbIX YHCces»

3a0anue 1. OnpenenuTh Ha Kakue 4ucia 0e3 ocTaTKa OENUTCS 4uciao 1525 mpu momomu
MPU3HAKOB JACIMMOCTH 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, xoTopbie
JeJsiTes Ha 5.

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

IIpakTuyeckas padora NeS
«ApupMeTHUYECKHE ONEPALMH C AeiCTBUTEIBLHBIMH YHCIAMI»

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

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

1
A=

3aoanue 4. OcBOOOIUTHCS OT UPPAITMOHATHHOCTH B 3HAMEHATENE Ipodu “E - E“JE
3aoanue 5. BeimomHuTe AcicTBUC (\/g —24)- V2

IIpakTnyeckas padora Ne6

«IIpeodpa3oBaHne YMCIOBBIX M OYKBEHHBIX BbIPAKEHHH, COAEPKALIMX CTEIEHU

17 .28 -5
3aoanue 1. llpencraBpTe TaHHOE BHIPAKEHUE B BUJE cTeieHn: Y YV ) 7.
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0,2, 1,-0,7
3aoanue 2. Yupocture Bepaxkenne: b7 1b"
2
3adanue 3. Yupocrure BepaxeHue: (@) 3 .
33
x =1

3aoanue 4. Cokparute Ipodb: —3——;—7-
X7+xT+x

x%-x% )
\/;'3/)6—1

3aodanue 6. YIpOCTUTE BBIpAKEHUE I——Iy + 2\/; .

3aoanue 5. Haiinute 3HaYCHHE BBIPAKCHUS: npu x = (0,0625.

I+y>+y
a’*—-16 1
3aoanue 7. YIpocTUTe BBIPAKEHUE ———— — @’
a’—4
1
N Q.37 — 1
3adanue 8. Haliqute 3HaUCHUE BBIPAXKCHUS : npu p = E .
i 3or =-2
3aoanue 9. Haitnute 3HaUeHNE BBIPAKEHUS : Opu p =—=

34

IIpakTnyeckas padora Ne7
«PelieHHe NPUKJIATHBIX 32/124 HA CJ0KHbIE POLEHTHI»
CymectByeT hopMyiia 17151 HAYUCICHUS CII0KHOTO MPOIICHTA!
S=A*(1+R)"

A- cyMMa BKJIQJIa;

R- craBka mpornenra;

T- KOoIMYeCTBO NEPUOJIOB;

S- monyyaemas cymma.

PaccMoTpuM HECKOJIBKO 3a7a4, pemaeMbIX o 3TOH Gopmyiie.

3aoanue 1.

Paccuntate cymmy Bkiama yepe3 3 roja TpH CIOXHOM mpoiieHTHOM crtaBke 10%
rOJIOBBIX, eciu Ob110 BiioxkeHo 100000 pyOuei.

3aoanue 2.

C xaxoii MPOLEHTHOI CTaBKON HEOOXOAMMO BIIOXKHTb JIEHbIU B OaHK, €ClM uepe3 2 roja
BKJIaIUMK XoueT nonyuuts 120000 pyOueii npu nepBoHayansHoM B3Hoce 100000 pyOneii?

3aoanue 3.

3a 5 ner npu CIOXHOW MPOLEHTHOUW cTaBKe 7% TONOBBIX HA CYETY y BKJIAJYUKa CTAJIO
200000 py6seit. CKOTBKO JICHET OH BJIOXKWJ B OaHK?

3aoanue 4.

Jliia oOyuenus B kojuiexe HeoOxoaumo 120000 pyOneit. Pogurenn OKcaHbl MONTOXKMIN
B Oank 75000 pyOneit mon 6% romoBbIX (CIOKHAs TMPOLIEHTHas cTaBKa). bynmer nu y Hux
HeoOxoaumasi cymma, ecii rnoka OxkcaHa B IepBOM KJjiacce (cuuTath 00ydeHue B mkosie 9 ier)?

3aoanue 5.

Bbopuc xouer Bnoxute 50000 py6Oseir Ha 5 ner, yToObl monyuuth He MeHbine 70000
py6Oneil. Onun OaHK mpeanaraeT BIOXKHUTH JAE€HbI'M 1oJ 8% rofoBbIX, a apyroi - nmog 0,5% B
Mmecsil. Kakomy 6aHky oTaats npennodrenne bopucy?

3aoanue 6.

Kakyio cymMMy HY)XHO BIIOXKWTh B OaHK, 4TOObI 4yepe3 3 roma Ha cuery Obwio 59550
pyOieii, eciu ciokHasi MpoLleHTHas cTaBKka OaHka paBHa 0,5% B mecsn?

IIpakTnyeckas padora Ne§
«IIporpeccusi. ApudgMeTHUecKas U reomeTpuyeckasi nporpeccur. beckoHeuHo
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yObIBaKOIIAs reOMeTPUYECKAs MPOrpeccus»

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

Haiinure cymmy nepBbIX 5 €€ 4ICHOB.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckme TOxK1eCTBA»

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

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

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

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

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

IIpakTuyeckasi padora Nel3
«@opMyJibl IPUBEIEHHUS
Dopmynsl npusedeHun

.|
Sm 5—0{ =Cosx ,

T :
cos(5+aj=—sm a,

sin(z—«) =sin @ ,

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

Boruucnuts 1) sin 735°; 2) 1g ?—72[ 0e3 momoIy TabauIl ¥ MUKPOKAJIBKYIISATOpa

3aoanue 2

Beraueauts ¢ nomomsio gopmys mpuseaerns €08 315" +sin 210° +g420°

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

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

a=—
3

IIpakTnyeckas padora Nel4
«IIpumeHnenue Gpopmys1 TPUTOHOMETPHUH NIPH PellIeHHH 32124
Dopmynvt 0601IHO20 apymenma

sin 2a = 2sin ¢ cos &

cos2a =cos’a—sin’a

sin 3o =3sin a—4sin’ «,

cos3a =4cos’ a—3cosa .

3aoanue 1

Haiitu sin 2o 1 cos2a, €ClN 57 < o < 117” tga =0,75
3aoanue 2

Haiitu sin 2, eciin 90° < o <180°, sin a = %
3aoanue 3

1+ cos2a +sin 2«
YIpocTUTh BEIpAKEHUE

cosa +sin
3aoanue 4

4 2 s 2 - 4
Jlokasats ToxkIecTBO COS @ —6C0s” arsin” o +sin” @ =cosda

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

IIpakTnuyeckas padora NelS
«ITpeodpa3oBaHue TPUTOHOMETPHYECKHX BbIPAKEHUID
Dopmynvl ROI0BUHHOZ20 ApZyMenma
,a l+cosa

cos” —=—""—,
2 2
. ,a l—cosa
sin-—=———,
2 2
o l—cosa
g-—=—"—,
2 l+cosa
a
2tg —
sin @ = 2 ,
l+1g° —

45



3aoanue 1

0
Boruncuts 18157 Ge3 momomu a6 u MHUKPOKAJIbKYJIATOpA

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

2150
BBINOJIHATS HOHIKEHHE CTENCHH sin 2 30°, cos227°, 18713
3aoanue 4

a .«
1+cos— —sin —

a
Jloka3aTb TOXKIECTBO 2 _ —ctg —
a . o 4

1—cos——sin —

2 2

3adanue 5
Pemmte ypaBHEHUE 1-2sin* 2x=0

IIpakTnueckas padora Nel6
«CymMa u pa3HocTh cuHycoB. CyMMa U pa3HOCTbh KOCHHYCOB»
Dopmynst cnoxcenusn
sin(a + ) =sin acos S +cosasin S,
sin(a — f#) =sin e cos f—cosasin S,
cos(ax + ) =cosacos f—sin asin [,

cos(ax— f)=cosacos f+sin asin 3,

1ga+t
ig(a+ )= "8ET 8

l-tgatgf

g +1,

l-tgatgf
3aoanue 1

Beruncinuts g (600 +Q) , €CII tgor = —3.
3aoanue 2

Jloka3aTh TOXKAECTBO sin a cos B = %(sin( a+ p)+sin(x— f))
3aoanue 3
Beruncauts cos(a + B) , €cau cosozzli u 37”<a<27z, cosﬂz—% u 7z<oz<377r

3aoanue 4
cos(a + )+ cos(a — )

cos & cos f

YIpocTuTh BeIpakeHUE

46



3aoanue 5
Pemnth ypaBHEHHE sin 3x cos 2x = cos 3xsin 2x + 1
Dopmynvt cymmbl U pA3HOCHMU CUHYCO8 (KOCUHYCOB)
o+ o —

ﬁ coS ﬁ ’

sin & +sin B = 2sin

2
. . . - +
sin & —sin = 2sin @ ﬁcosa s
2 2
_|_ —_
cosa +cos f=2cos @ ﬁcos a—p )
2 2
. a+pf . a-
cosa —cos B =—2sin e ’Bsm & 2ﬁ .
3aoanue 1
Boruucinuts cos165° —cos 75°
3aoanue 2
[Ipeo6pa3oBath B MpOU3BEIEHUE CYMMY sin « + cos 3
3aoanue 3

sin 2¢ +sin S —sin &
JloKka3aTh TOXKIECTBO =182
cosa +cos2a +cosSa

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

A . T
YIpocTuTh BeIpakeHre SIn (Z +a j — sin( 1 a)

IIpakTnyeckas padora Nel7
«I'padux pynkuuu. Uccieropanue GpyHKUMH»
3aoanue 1
UccnenoBath GyHKIHUIO : y:x3—1
3aoanue 2
Haiitn MHOXecTBO 3HaUeHUH QpyHKINU
f(x)=3x>—5x*+2
3aoanue 3
UccnenoBath GhyHKIINIO.
y:—i(xE’ — 3x2 + 4).
3aoanue 4
UccnenoBath GhyHKINIO.

y(X)=ef

3a0anue 5
[IpoBecTu momHOE Hccie0BaHNE (PYHKIIUU:

248
yYOO=

IIpakTnyeckas padora Nel8
«CBoiicTBa M rpaKu CTENEHHBbIX, IOKA3ATEJIbHBIX U JIOTapHU(PMHUYECKHX
pyHxkumin
3aoanue 1
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1. Ha Kakom pucyHKe npeactaBneH rpapuk nokasatesibHOM YHKLUUM ?

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

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

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

y

1) 2) 3) 4)

3adanue 4

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

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

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

=1
—_—
=y
/“
e—

0 x 0

RnV
=)

A b B r

IIpakTnyeckas padora Nel9
«HUcnonb3oBanue rpagukoB GyHKIUI /15 pelieHUs] YPABHEHUI U CUCTEeM»

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

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

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

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

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

3aoanue 5

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

CKOIIBKO €CTh CITIOCOOOB BHIOpATh aKTEPOB?

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

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

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

PackpbITh cKOOKM B BhIpaskeHun (x + 2)°

y3)11

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

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

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

3aoanue 5

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

3aoanue 6

PemmmTe OTHOCUTENBHO M ypaBHEHUE:

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

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

5
3ammcaTs pasoKeHne GHHOMa (2x - 1)

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

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

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

3aoanue 5

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

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

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

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

3aoanue 5

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

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

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

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

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

3aoanue 6

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

3aoanue 7

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

3aoanue 8

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

3aoanue 9

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

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

3aoanue 2

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

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

3aoanue 3

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

8 4 6 5

0 0 0 0
’2 ’5 ,2 ,1

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

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

3aoanue 5

PaGounii oOcayxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOSTHOCTH OecriepedoiiHoi paboThl Ha
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MPOTSHKEHUH OJTHOTO Yaca Moclie HaJIa KU paBHa it mepBoro cranka 0,9, njs BTOporo ctaHka —
0,8 u s Tperbero cranka — 0,7. HaliTu BEepOSTHOCTH TOTO, YTO 32 3TOT Yac JUIIb OJIUH CTAHOK
OTKaXET B paboTe 1 nmoTpedyeT BMEIaTeIbCTBa paboyero.

3aoanue 6

BeposiTHOCTh mOmananus B 11€J1b MPU OTAEIbHOM BhIicTpene paBHa 0,6. HallTu BeposiTHOCTD
TOTO, 4TO YKcIIo onaaanuii mpu 600 BeIcTpenax OyaeT 3akitodeHo B peaenax ot 330 go 375.

3aoanue 7

Haiitu: a) maremaTudeckoe oOkuIaHue, 0) IUCHEPCHIO, B) CpeAHEe KBaAPaTUYECKOE
OTKJIOHCHHUE JUCKPETHOM CIy4alHOM BEJMYMHBI X II0 U3BECTHOMY 3aKOHY €€ pacIpelelIeHUs,
3aJIaHHOMY TaOJIMYHO:

X 8 4 6 5

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

IIpakTuyeckasi pa6ora Ne27
«3aKoH 00JbIIKX YK ces. BbIOOpOoUYHBI MeTOx HCCIe0BAHMIT»

3aoanue 1

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

3aoanue 2

CpenHee 4HMCIO COJMHEYHBIX JHEW B TOoAy s JaHHOW MecTHocTH paBHO 90 OueHuTh
BEPOATHOCTH TOTO, UTO B TEYCHHE I'0J1a B 3TOIl MECTHOCTH OyjeT He 6ornee 240 CONMHEYHBIX THEH.

3aoanue 3

[Mpumep 3 JlnvHa M3rOTaBIMBAEMbIX JETajeil SBJISETCS CIy4allHON BEJIMYMHOMN, cpeaHee
3HaueHue kotopoir 50 mMm. CpenHEeKBaapaTUYHOE OTKJIOHEHHE ATOW BETUYUHBI paBHO 0,2 MM.
OueHuTh BEPOSITHOCTh TOTO, YTO OTKJIOHEHHE JUIMHBI M3TOTOBICHHOW JETald OT €€ CPEeIHEero
3HAYCHUS 110 a0COIIOTHOM BenunHe He TipeB3ouaeT 0,4 mm.

3aoanue 4
CpennecyToyHoe MOTpeOIEHNE AIEKTPOIHEPTUHU B HaceIeHHOM myHKTe paBHO 20 000 kB1/4,
a cpenHekBanpatuuHoe oTkioHeHHe — 200 kB1/4. Kakoro morpeGineHus 31eKTpOIHEPrHH B

ATOM HACEJICHHOM IyHKTE MOKHO OXHJaTh B OJIIKAHIINE CYTKH C BEPOATHOCTBHIO, HE MEHBIIEH
0,967

3aoanue 5

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

IIpakTnueckas padora Ne28
«HenpepbIBHBbIE clIyyaliHble BeJMYHHBI (pacnpeaeaeHus )y

3aoanue 1

[TpousBoauTCs cepust U3 5 HE3aBUCUMBIX OJIMHAKOBBIX HKCIIEPUMEHTOB. BepoaTHOCTh ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (.6 KakoBa BepOATHOCTH, YTO KOJIMUYECTBO yaay Oyaer

(a) poBHO 27

(b) poBno 3?

(c) oT 1 10 3 BKIIOUUTENHHO?

3aoanue 2

[TpousBoauTCS cepust U3 5 HE3AaBUCUMBIX OJIMHAKOBBIX YKCIIEPUMEHTOB. BeposaTHOCTh ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (.6 KakoBa BepOSATHOCTH, YTO KOJIMUYECTBO yaay Oyjaer

(a) poBHO 27

(b) poBno 3?

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

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

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

(b) PaccumnTaiiTe MeauaHy pacrpeaeieHus.

IIpakTuyeckasi pa6ora Ne29
«IToBTOpEHME H3YUYEHHOT0)
3aoanue 1
2
YHpocTute BoIpakeHue: (@) 3 .
3aoanue 2
Anekceir xoueT BnoxkuTh 50000 py6seir Ha 6 jeT, 4ToObl moayunuTh He MeHbie 70000
pyOuseii. OnuH OGaHK MpeayaraeT BIOXKHUTHh JeHbI'H Ton 9% roaoBwix, a apyroi - mox 0,7% B
Mmecsil. Kakomy 6aHky oTaath npeanodrenue bopucy?
3aoanue 3
Paznoxute Ha MHOXKUTENH yncio 68 740

3aoanue 4
Hana reomerpuueckas mporpeccust (b,), 3HamMeHarenb KOTOpod paBeH 3, a b; = 9.
Haiinure bg.
3aoanue 5
bank Haumcnser mo BkiaaaM 7% romoBbix. CKOJIBKO JCHET Oy/eT Ha CYeTy Y BKIIAJIUUKa

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

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

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

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

IIpakTnuyeckas padora Ne30
«I[IpuMeHeHHE MPOU3BOIHBIX JIEMEHTAPHBIX QYHKIINI MPU PelIEHHH 32129
3aoanue
BbIuucianTh Npou3BOIHYIO QYHKIIHH:

1. x7 +5x°%4+24x%> -7
2. 7x* —Vx?

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

X

9. (4x3 —12)°

10.  (12—=7x)3 - (x3 —2x)*

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

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

3aoanue 3

CocraBpTe ypaBHEHHE KacaTeabHOU K rpaduky QyHkImu y = X3 — X2 B TO4Ke ¢ abcruuccon
X0 = -1.

3aoanue 4

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

3aoanue 5

Haiinure skctpemymsl pyHKImM y = 2x3 — 3x2.

3aoanue 6

Haiinnte npoMexyTKM MOHOTOHHOCTH (DYHKIUH 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 HauMEHbIIIee 3HaYeHUE PYHKIIMHU y = - X - Ha oTpe3ke [ 1; 4].

IIpakTuyeckasi padora Ne32
«IIpoBeeHue ¢ MOMOIIbIO MPOU3BOIHOI HcCaeT0BAHUA QYHKIIUM

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

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

3aoanue 5

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

3aoanue 6

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

3aoanue 7

C mnoMOImBI TPOW3BOJHOW HAWAWTE TMPOMEKYTKH BO3pacTaHWsS W yOBIBaHUS
dymxmmm: f(x) = 2x° — 15x* + 36x.

3aoanue 8

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

3aoanue 9

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

Y 8x°+ 5 ma

Y 2%+ 3 mHa

IIpakTnueckas padora Ne33
«O0mue MeToabI pelieHNs ypaBHeHui. MeToa pas3/ioxkeHHs1 HA MHOXKUTeId. MeTon
BBe/ICHMS HOBOW IepeMEeHHO»

3aoanue 1

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

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

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

PemiuTh HepaBE€HCTBO

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

2
R T
xt 42 -3 _ 0.

Y
Pewmts Hepasencrso (@ — 7) (¢ +5)

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

a -
(4 2} (:l." —da + f)
Pemmts HepaBeHCTBO r—>5
IIpakTnuyeckas padora Ne36
«Pelienne cucreM ypaBHeHHH MeTO0M MOACTAHOBKH, METO0M aJIredpanveckoro
CJIO’KEeHHMS M METOA0M BBE/JACHUS HOBOM IepeMeHHON»

< 0.

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

Pemmmts cucremy ypaBHeHUM { 4% _ 6%3Y 42 = 0.

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

Pewuts HepaBeHCTBO V2 — x — x2 >—1

3aoanue 2

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

3aoanue 3

Pemmts ypaBHeHue

3aoanue 4

4x2+3x =1

16

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

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

NPpSAMBIMHW»

3amaua 1

[IpsiMast a He JCKUT B
IUIOCKOCTH
napajuiejgorpamma
ABCD.Onpenenurte
B3aMMHOE PACIIOJIO0KEHUE

npsmbix a 1 BC,ecnu a 1l

AB

-,

3amauya 2

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

npsambix a u AC,ecnu a I AB

3amaua 3

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

ecau a II AB.
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3amaua 4

1.Jan terpasap ABCD.
Onpenenure B3auMHOE

PACIIOJIOKCHHUEC IPAMBIX

ADu BC.

3anauya 5

1.Onpenenute B3auMHOE
pacnosoxenue npsameix MA u

DC

3amauya 6

1.Onpenenute B3auMHOE
pacnosnoxenue npsamMeix AN u

CM, ecmu NMN(ABC)
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IIpakTnyeckas padora Ne39

«IlepneHANKYJSIPHOCTH NPAMOM M IJI0CKOCTH. Teopema o Tpex nepneHAUKYJIsAPax»

Puc. 1

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

Bl. Touka O — HEHTp OKPYXHOCTH, OINHCAHHOM OKOJIO

o8

Cl

TPEYroJIbHUKA
Bl
; D,
D

Bapuanr 1

Al. ITonb3ysch n300pa’keHuEM Ha pUCYHKe |, Ha30BHUTE:
a) Touky nepeceueHus npsamoit AD ¢ miockoctsio DD, C;
0) nmuauto nepeceueHus mwiockocteit ADD; u D;CD.

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

BB;C;, BCD ue nexut Touka A?

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

Bapmuanr 2
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Al. TTonb3ysich M300pakeHUEM Ha PUCYHKE |, Ha30BUTE:
a) Touky nepeceueHus npsamoit MC c minockoctero BiBCy;

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

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

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

npunaIexar mwiockoctd & | TIpUHAIEKUT 11 STOM IIIOCKOCTH BepuinHa D?

IIpakTnueckas padora Ned4(
«IlepneHAUKYJISIP M HAKJIOHHBIC. YT0J MEXK1Y NPSAMOM U INIOCKOCTBIO.
JBYrpaHHbI# Yyroy»

Bapuant 1

1. [Ipsimast a mapasienbHa IIOCKOCTH o, IpsAMas b Takke mapasuiesbHa MI0CKOCTH
a. Moryrnmm au b:

a) boITh mapamienbHBIMU?

0) [lepecekarbcs?

B) BBITh CKpenMBaIOIIMMUCS MPSIMBIMH?

2. Touka M JICKUT BHE TIJIOCKOCTH napajiesorpamma ABCD.
a) JloxkaxuTte, urOo cpeaHue JHHMM TpeyroibHHkoB MAD wu MBC mnapamienbHbl.
6) Haiinure »TH cpeaHue JIMHMHU, €clid OOKOBas CTOpPOHA MapajiesiorpaMMa paBHa 5, a €ro
BBICOTA paBHasA 4 U JENUT CTOPOHY, K KOTOPOW IIPOBEECHA, ITOIIOJIaM.

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

a) lokaxwure, uto AC || a.

6) Haiinure MN, eciu AC=26.

4. Yepes Bepmmny C kBagpata ABCD, npoxogut npsmas CK, He nexaiias B I0CKOCTH
KBajpaTa.

a) Jokaxwure, uro CK u AD ckpemnruBatomuecs.

6) Uemy paBen yron mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen
60



75 rpagycoB?
Bapuanrt 11

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

a) beiTh mapamnensHpIMU?

0) [lepecekarbcst?

B) BBITh CKpenuMBaOMIMMUCS TPSIMBIMU?

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

a) Hokaxwure, uto BC|| KP.

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

3. IInockocTh o mpoxoaut yepe3 ctoporny AB tpeyronbuuka ABC. Ilpsamas nepecekaer
croponbl BC u AC B Toukax M u N coorBerctBeHHO. MC:BC=6:13, NC:AN=6:7.

a) lokaxxure, uro MN || a.

6) Haiimure MN, eciiu AC=39.

4. Touka F nexut BHe muiockocTu Tpaneuun ABCD.

a) lokaxwure, uro AF u BC ckpemuBatomuecs.

0) Uemy paBen yron mexnay AF u BC, eciu yron AFD pasen 70 rpamycos, yron FDA

paBen 40 rpagycos?

IIpakTnuyeckas padora Nedl
«BpIunciIeHne 3J1IeMeHTOB MHOTOTPAHHUKOB: pé0pa, AMaroHa U, YIJibl»

3aoanue 1 —
OT nepeBsHHON NPaBUIBLHON MATUYTOJIBHON IIPU3MBI OTIIHIINIIM BCE €€ ﬁ >
BepIIMHbI (cM. puc.). CKOJIBKO TpaHel y MOJY4YMBIIErOoCs MHOTOIPaHHUKA 'I’) ‘T
(HeBuAMMBIe pEOpa HA PUCYHKE HE N300pakeHbl)? J

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

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

JlBa pebpa HpsSMOYTOJHHOTO TMapajuieJenumea,
BBIXO/JIAIIME U3 OJTHOM BepIIMHBI, paBHbI 1, 2. [Tnomaas noBepxHocTH
napasuienenunena pasia 16. Haiinure ero quarosass.

3aoanue 4
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JIBa pebpa mpsIMOYTOJIBHOTO TapasuIeTenuIe/1a, BhIXOISIINE
W3 OJIHOM BEPIIWHBI, paBHEI 2 U 6. O0BEM MapaieNenureia paBeH
48. Halinute TpeThe pedpo mapauieNnenuriea, BhIXOIIIee U3 TON Ke
BEPILUHBI.

3adanue 5

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

IIpakTuyeckasi padora Ne42
«O0BbeM MUPaAMUIbI, KOHYCA U HIAPAY

3aganue 1.

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

A\
B otBeTe 3anumnure —.
TC

V =1 nr2h
3

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

Ortser: 96.

3ananue 2.

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

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

3aganue 3.

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

V = 1tréh
10
V=m-42.— =160
U

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

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

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

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

Croco0 1.

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

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

1

>z 36 =V,

V,=15

OtBeTt:1,5 - cnoXkHO

Cmoco6 2.

ITonckaska:

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

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

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

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

CKOIBKO JIUTPOB KUJAKOCTH BBI‘ICpHaJ'II/I?

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

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

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

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

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

3ananue 8.

O0bEM mpsiMoyrosibHOTO Tapaienenunena paseH 108. Uemy Oymer paBeH 00BEM

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

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

BBICOTOM?

ITonckaska:

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

1
Ve ==-30 =10
k=3

Otset:10

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

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

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

3aoanue 2.

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

3aoanue 3.

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

3adanue 4.

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

3adanue 5.

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

3aoanue 6.

Haiigure OOKOBYIO MOBEPXHOCTh KOHYCa, B OCEBOM CEUEHHUU KOTOPOTO PABHOCTOPOHHHM

TPEYTOJIbHUK CO CTOPOHOMU 6 cM.

3aoanue 7.

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

3aoanue 8.

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

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

3aoanue 10.

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

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

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

Hammcarp pasnoxenue Bektopa X 1o BeKTopam (a,b,c)
X=(—4;4;4), a=(3;1;0), b=(—1;0;6), c=(—1;2;0).

3aoanue 4

3azaHbl 1Ba BEKTOpa B IpocTpancTse. Haiitu:

a) UX CyMMY;

0) MX Pa3HOCTbH; KOCHHYC yIiIa MEXy HUMH;

B) UX BEKTOPHOE IIPOU3BEICHUE.

a=(0;1;1),b=(—2;0;1).

IIpakTnueckas padora Ne4S
«IIpocTeiiine 3a7a4M B KOOPAMHATAX»

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

IIpakTuuyeckas padora Ned6
«CransipHoe Npou3BeieHue BEKTOPOB»

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

Haittu xocunyc yria mexnay Bektopamu AB u AC.

A=(—4;4;4),B=(3;1;0),C=(—1;0:6).

3amanue 3

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

a=(—3;2;1),b=(3;1;2),c=(3;—1;4)

3ananue 4

3azaHbl ABa BEKTOpa B pocTpaHcTBe. Haltu:

a) UX CyMMY;

0) UX pa3HOCTb; KOCUHYC yTJla MEXy HUMU;

B) UX BEKTOPHOE MMPOU3BE/ICHUE.

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

3amanue 5

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

3amanue 6

Kommunanaphsl 11 BekTopa?

a =(—3;2;1),b =(3;1;2),c =(3;-1;4).

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

2. Haiinure yron ACB B tpeyronsauke ABC.

3. Haiitn YIJIbL, COCTABJIAACMbBIC BEKTOPOM C KOOPANHATHBIMU OCSIMU.

Bapuanr 1.

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

Bapuanr 2.

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

Bapuanr 3.

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

Bapuanr 4.

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

Bapuanr 5.

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

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. u B(5;9;2).

BapwuanT 9.

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

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

Bapuant 10.

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

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

BapuanT 11.

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

3.1 B(5;0;10).

Bapuant 12.

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

3. u B(8;4;0).
IIpakTnuyeckas padora Ne49
«IToBTOpEHHE H3YYEHHOT0)

1 BapuaHT 2 BapuaHT 3 BapuaHT

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

B paBHOOGepeHHOMN Tpanenuu

3amganue Ne 1 3amauue Ne 1

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

EM uepe3s CK=pu CM =q.

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

Bripasute CJ1, ecniu Touka [ | 3aganue Ne 2

— cepenuna ME. C

3amaume Ne 2

B paBHOOenpeHHOM Tpaneuuu

70




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

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

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

1. BbIICHUTE, KakuM 4YHCIOM (PAalMOHAIBHBIM MM HUPPalMOHATbHBIM) SBSIETCS YMCIOBOE 3HAUYCHUE
Beipakenns: 1) (V8 — 3)(3 + 2v2); 2) (V27 — 2)(2 — 3V3); 3) (V50 + 4V2)V2;

2. Haiitu abcomntoTHyI0 norpenrHocts npubdmmkenus 0,55 uucna 5/8

3. 3anuImuTe 9uciIo B CTAaHIAPTHOM BHIC. YKAXHUTE €ro NPSAOK U OKPYIIIUTE MAHTHUCCY JIO THICSUHBIX. 1)

735274, 2) 32465103; 3) 6,0054;
5 1 501 4
4. Haiinure 3HaueHne BbIpaKEHUS: (23 33-3".2 3)' \/6

10,216g F

5. Brruucnure: 3 T
0,09+ -0,027°¢
6. Boraucnute: 2°-22 + 2327 41 ,25.
1 N3
. x?-x’
7. Haiinure 3Hauenue BelpakeHus: | ——— | npux = 0,0625

\/}_3 ¥
Pemmts ypaBHeHUS: 1) (x—2)(x+3):0; 2) (x—l)\/x-|-4 = 0;

9. Haiiure kopeHb ypaHeHus: 1) (i)x'3 = 64; 2) (%)’“3 =49,
10. C xaxoif IPOLIEHTHOH CTaBKOW HEOOXOIMMO BIIOXKHUTH JICHBIH B 0aHK, €CIIM Yepe3 2 Toja BKIAJINK XO0UeT
nonyuanuts 120000 py6neit mpu nepBoradamsHOM B3HOCe 100000 pyoneit?
11. BrraucinTh, HCHONB3YS ONpeIeIeHIe U CBOHCTBA JOTapH(pMOB: 5logs 16 _ 11log1112
2
12. Perunte ypaBHEHHE: log 7 (2X =Tx+ 6)— log 7 (X - 2) =log 7 X
13. Haiiute 3Hadenne Bepaskenns 1) 3tg45° —v/3ctg60° + 4sin30°
14. Jloka3aTh ToxmecTBO cos*a — sin*a = cos?a — sin’a
5 3z 12 3
cosqa=— —<a<2mr cosff=—— m<a<—
15. Berauconuts cos(ax + f) , ecin 13 4 2 ) 13 4 2
16. IIpeobpasosats B npousseaenue sin 18° + sin 20°
T T
17. Vupoctuts Beipakenue COS E —a |+cos(a + E)

0 : 0 0
18. Beruuciaure l)COS 315 + Sin 210 + tg420 ;2) sin 13672. —COoS 116” + ctg 1272' .
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19. Peluth ypaBHEHHE, Pa3JIOKUB HA MHOYKUTEIHN €T0 JIEBYIO 4acTh Sin X —sin 3x =0

20. Pemmts Hepasenctso 1) COS X 2 —E ;2) sin 2x > %

21. Beruucnure 2arcsin| — _2 + arctg(— 1)+ arccos —2
(T x) N2
22. Pemuts ypaBHeHHEe SIN| — — — | = ——
10 2 2
. x 1
23. Haiitu Bce pemeHmst ypaBHEHHS Ha 3aJaHHOM OTpPe3Ke COS — = —, [— 67;;671-]
3 2
24. Haiitn oOmactb ompexpeneHuss U 001acTh 3HauYCHMH Kaxaod u3 ¢(yHKuui 1) Y = 2cos| x— E 3 2)
4
y=24+—-
x—3
25. Halinute TOYKkH MaKCHMyMa ¥ MUHMMYMa (yHKIIMH €€ MAKCUMYMbl M MUHUMYMBl y = —x2 4+ 6x — 8
26. BrlsicHUTB, SBISIETCS M, YETHOH, HEUCTHOW WM HE SBISICTCA HU UYCTHOW, HW HedeTHOW (yHKmms: 1)
3 X . . 2 .
y=X —E+Smx,2)y=x +cos3x;
217. CKOJIBKO pa3sIMuHbIX JIByX3HAYHBIX YHCEJ C Pa3HBIMU IH(paMu MOXKHO COCTaBUTb, UCTIONIB3Ys LUGPHL: 1)
1u5;2)0u6;3)24u6;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.
CKONBKUMH CIIOCO0aMH MOTYT OBITh IEPEMMEHOBAHBI 3TH 3 YIIUI[BI?
29. CKONBKMMH CIIOCO0aMU MOKHO Pa3MECTHTh 6 pa3IMuHbIX aBTOMOOWIIEH B CEMH OJTHOMECTHBIX OOKcax?
30. B wmarasun moctymmio 30 XOJNOOMIBHHUKOB, MATh M3 KOTOPBIX HMEIOT 3aBOICKOW mMedekT. CirydaitHBIM
00pa3oM BEIOMPAIOT OUH XOJIOIMIBHIK. KakoBa BEpOSTHOCTB TOTO, UTO OH OyzneT 6e3 nedexra?
31. KakoBa BeposSTHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OylIeT OJWH Ty3 M OJUH KOPOJIb?
32. Haiitn: a) marematmdeckoe OXumaHWe, 0) IUCIEPCHIO, B) CpeaHEe KBaJpaTHYECKOE OTKIOHEHHE
JVICKPETHOH CITydaifHOH BETMYUHBI X 110 N3BECTHOMY 3aKOHY €€ pPacrpeelIeHus], 3aJaHHOMY TaOJIMIHO:
X 8 4 6 5

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

33. CymMma OGeckoHEYHO yOBIBaIOIIel TeoMeTpudeckoil mporpeccuu paBHa 150. Hafitu by, ecu q = 1/3
34. Boraucuth npousBoanyto pynkmuu (12 — 7x)3 - (x3 — 2x)*
35. C oMOIIIbI0 IPOU3BOTHON HAWANTE MPOMEKYTKH BO3pacTaHus U YObIBaHUS QyHKIHH: f(X) =x*—8x* + 3.
36. CocTaBbTe YpaBHEHHE KAcaTeNbHOM K rpaduKy GyHKIHH y = X° + X* B TOuKe ¢ abemuccoi X0 = 1.
37. Pemts ypasnenue x* — 5x% + 8x2 —5x +1 =0
38 Pemuts cuctem ABHEHMI { -2 =5,

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

X4—8x+7 X“—-8x+7

41. N306pazute paccTosHUE M yToJ MEKAY CKPEIINBAIOIIMMUCS JHAarOHAISIMU NapalIe]bHBIX IpaHei Kyoa.
42. B kyoe ABCDA B C,D; Haiitu yron mexny npsimeivu A;D u DE |, rie E - cepenuna pebpa CC,
43. [Jana npsimast 1 1Be Touku A u B, pacnonoxeHHble 110 0AHY CTOpOHY OT He€. Haiinute Ha npsMoil Takyto
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 OCHOBAHUS 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 eM”.
47. CTOPOHBI TPEYroNbHAKA PaBHbI 12¢M 1 9 cM, a yrom Mexy Humu 30, HaifTH 10 1b TPeYroabHIKA
48. Hanwmcats ypaBHeHue chepsl ¢ 1ieHTpoM B Touke C (2; —3; 5) u pagmycoM, paBHBIM 6.

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

e  KontponbHas padota Nel mo pazaeny «Anredpar»

Konrponsnas padora Ne2 o pazaeny «OCHOBBI TPUTOHOMETPUI

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

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

Konrtponbnas padora Ne6 mo pazzaeny «YpaBHEHUS U HEPABEHCTBA

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

KonTtpoabnas padora Nel
Bapuanm 1

L, 7 4l
3anuImmTe Yuciia B BUIC OCCKOHEYHBIX IEPUOINYECKHUX Apode: — , —

25 730
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 I10KA3aTeIEM — .

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

2 — —
Ly (1) 2 g5 00 (1) 2
PacrionoxmuTe yncia B nopsiake Bospactanms | — | 5| = | 39 ;3% =

3 3 9
x—16  x%5+4

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

Y HalUTe €ro 3HaueHue npu x = 2,25

Bapuanm 2
3anummTe 4yrcia B Buie 0ECKOHEYHBIX TIEPUOTMIECKIX APOOei: % , %
3ammcats B BU/Ie OOBIKHOBEHHOW Ap0oOH OECKOHEYHYIO NECATUIHYIO Ipo0h: 4,(8);
-2,6(93).

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

Boruncnure: 1144 - /9

HpeHCTaBbTe B BUJC CTEIEHEH C PAallMOHAJILHBIM ITOKA3aTCJICM

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

x5/x
m—

Pacnonoxure uncna B mopsaKe BO3pacTaHUs 242 5; 23,27

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

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

Bapuanm Ne 1
1. Boraucmuts 10g, 81
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2.Bprancnuth 1Og169 13

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

4 BBIUUCIATH

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

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

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

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

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

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

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

1.Bbraucinuts log5 125
2.Bpruncnuth 10g25 5

3.Bpruncnuth 10g3 log, 64
12256
lg4

4 BBIUUCIATE

5.Berauciuts log, 6+1log, 4+log, %
6.Boranciuts 210g, 27-log, 81-2log, 18
7.Berauciuth 2log, 8 +log, % —log, 25

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

logg 2+ logS%

8.BerunciuTh

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

12. Pemute ypaBHeHHE log,(3x+8) =log,(3—x) +1
13. Pemmre ypaBHEeHUE logz®x —3logzx+2 =0

14. Pemnre ypaBHEHHE loge(18 — x) = 4logse 2

Bapuanm Ne3

1 .Berauciouts log, %

2 Berauciuts 108 81 9

3.Beruncinte 10g2 log s 256
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1g32
g2

4 .BEIUMCIATD

5.Beruncauts log, 5 +log, 25 +log, %

6.Bberauciute 10g2 10— 10g2 5+ log2 8
7.BuryucinuThb 210g7 32- 10g7 256 - 210g7 14
lg2(log, 75-log, 15+log, 20)

8.BerynciinTh

9.Boramciuts: 419829 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.Beruncauts  log, Zi

2.Borancurs 108,11
3.Bpiuncnuth 10g5 10g32 2
1g27
g3
5.Borancits 10g; 10+1og, 50-log, 4

4 BBIUUCIATE

6.Borucmuts 10g, 8—log, 3+log, 12

7.Beramciuth 3log, 4 +log, % —log, 15

8.Bu1uncinThb lg 4-(10g4 35+ log4 2- 10g4 7)

9 Borumcnuth 2510853710825 27

10. Pemre ypaBuenue log,(6 —x) =5

11. Haiinute KOpeHb ypaBHEHUS log,(x + 3) = log,(3x — 15)
12. Pemmute ypaBHeHUE logs x = —logg (14 — x)

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

KonTtpoabnas padora Ne2
1 éapuanm

1. a) mepeBecTH rpaaychl B pauaHbl: 155 °, 55°;

27 T«
0) mepeBecTy paguaHbl B IPaTyChl T’E .

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

3. Beruucnure:
a) ~/3 sin 60° + cos 60° sin 30° —7g45°c1g135° + c1g90° ;5
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6) cos % —2sin -+ 31g T 8) sin 197 ) 2sin £ con T
6 4 3 6 12 12
4. Pemte ypaBHEHHUE: /2 sin 3x—1=0.
5. Pemnre ypaBHeHME: 2cos’ x —3cosx—2 =0
6. YpocTuTe BBIpAKEHUE:
(I-cosa)(1+cosa)

: a#m,nez;
sin * () ’ ’ ’

cos 3 o |-2sin(zr -«
6)cos(a—B)—2sinasinf  B) [ 2" j a-a)

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

2 sapuanm

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

6 2t 7w
) IEPEBECTH PaTUaHbI B TPATYChI ? 3 .

2

2. Haiitu g, eciim COS O = 3 U 0. JJEKUT B 3 UCTBEPTH.

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

5) Cosg_ﬁsm%”h@,g% ) 4sin*120° ~2¢0s600° +V271g660".

4. Penure ypaBHEHHE: 2cos3x —+/2 =0.

5. Pemute ypaBHeHHE: 2sin* x —3sin x —2 =0
6. YpocTuTe BhIpayKeHUeE:

a) (I1—-cosa)(1+cos o)

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

1+ 2003(% —a)cos(—a)

. b 3 1
7. Pemmre ypaBHEHHE: sin 6xcos x + cos 6xsin x = 5

3 eapuanm

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

3r 27
0) mepeBecTy paluaHbl B IPaaych 7 =

)

15

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

3. Beruucnure:
a) V/2sin 45" - cos 30° sin 60° + c1g45°1g135° - 1g0°;
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257 /1 /4
6) sin = r_ 7 B) cos| ——— |—2sin —cos — .
) sin 3 ++/2 cos 1 \/gctg P B) ( 3 ] 12 D

4. Pemnre ypaBHenue: 2sin 3x—1=0.

5. Pemnte ypaBHeHue: 21 x— 3tgx—-2=0.

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

V4
, Q% —+m,ne z,
coso 2

0) sin( 7 + @) + cos(27 + ) —sin( —a) — cos(—a).
6)sin(a + B) +sin(a — 3);

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

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

4 sapuanm

o

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

St &
0) mepeBecTy paguaHbl B IPaychl 5T

2. Haiitu tgex , ecn COS O = ? U 0. JIEXKUT B 3 UETBEPTH.
3. Beruucnure:
) cos60° — /6 cos30° sin 45° + c1g30°1g150° — 1g45°;

6) sin Z + 200837”_@%,%, ) 25870 412 cos 570" ~1g760".

4. Pemute ypaBHeHue: 2cos3x—1=0.

5. Pemmte ypaBHeHue: 2CIg x- 3ctgx—-2=0.
6. YpocTuTe BhIpaKe€HUE:
(1-sin a)(1+sin @)

a#*—+m,ne z.
cos’ () ’ 2

0) sin( 7z — &) + cos(37 — &) + sin( —a) + cos(—ar).
cos’ x—sin” x
®) sin 2x
r) sin(o—f)—sin(o+f)
7. Pemre ypaBHEHHUE: sin 3xcos 5x — cos 3xsin 5x = 0,5
KonTpoabnas padora Ne3
Bapuanm 1
1. TTo rpaduky QyHKIMH OTBETHTE HA BOTIPOCHI:
1) KakoBbI mpoMexyTku Bo3pacTaHust GyHKIHH?
2) KakoBbl npoMexyTKH yObIBaHUS (QYHKLIUHU?
3) HazoBuTte TOUKM MakcuMyMma 1 MUHUMyMa (QyHKIMU. Kakue 3HaueHus mpuHUMaeT QyHKIHS B
9THX TOYKaX?
4) KakoBbl HanOosblIee 1 HAaNMEHbIIee 3HaYeHUs 3TUX QYHKUMI Ha oTpe3ke [-2; 2]?
5) B xakux Toukax QyHKIMS HE SBJISIETCS HEMPEPHIBHOM U KAKOBBI 3HAYCHUS (PYHKIIUH B 3TUX
TOYKax?
6) Ha kakux nmpomexyTkax (pyHKIIUS HenpepbIBHA?
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7) O@yHKIINA, H300paKeHHas Ha TpaduKe, SBISICTCS YeTHOW WU HEYETHOMH ?

yA
3
2
1
5l4l-8l-2]-1]0l 11213 l4]s o
3 5X3

2. JlokaxuTe 4eTHOCTh (HEYeTHOCTh) PyHKIUU: a) Y = X — 3x; 6)y= —
- X

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

4. Haiinute 061acTh onpeneneHus QyHKIUHU: y =

cos® x
5. Haiinure o6nacts 3HaueHUH GYHKLIUHN: y = 2COS X1gX -

6. B oHoOI1 cucTeMe KOOpIMHAT CXeMAaTHYECKU MOCTpoiite rpaguky Gpynkuuii y =log , x u

) |

2-3x
7. PemnTh ypaBHEHHE: ) (%j =25, 0) 4*+2*-20=0.

Bapuanm 2

1. Io rpaduky GyHKIMH OTBETHTE HA BOIPOCHI:

1) KakoBbI mpoMexyTku Bo3pacTaHust GyHKIHN?

2) KakoBbI MpoMeKyTKH YObIBaHHS (DYHKIIUHU?

3) HazoBute TOYKM MakcuMyMma 1 MUHUMYMa (QyHKImMU. Kakue 3HaueHus MpUHUMAET QYHKIHS B
9TUX TOYKax?

4) KakoBbl HanOOJIbIIIEE U HAMMEHBIIICE 3HAYCHUS dTHX (PYHKIMNA Ha OTpe3ke [-2; 2]?

5) B kakux Toukax QyHKIHS HE SBISIETCS HEMPEPHIBHON M KaKOBBI 3HAYCHHST (DYHKIIUH B ITUX
TOYKax?

6) Ha xaxux npomMexyTkax (QyHKIUS HeTpephIBHA?

7) Oynkums, n300pakeHHast Ha TpaduKe, SBISIETCS YeTHOW WITH HEYeTHOMN?

yl}

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

4
3. Uccnenyiite GyHKIHIO U mocTpoiite ee rpadux Y =4 — (X + 2) .
1

1+ 2sin 2x
5. Haiinure o6macts 3HaueHUi PyHKINU: y = 2 + 3cos Sx

4. HaiinuTe 00nacTe onpezeneHus QyHKIUH: y =

o o o _AX
6. B o1HOIi cHCTeMe KOOPMHAT CXEMATHYECKH TTOCTPOkTE rpaguky QyHKIMH y =log, x U Y = 4
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oo

2x-3
7. Pemnth ypaBHEHHE: a) 0177 =10 , 0)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 Oy/IEeT HE 3€JEHbII?
KakoBa BepOSITHOCTh TOTO, YTO IPHU MOJOPACBIBAHUH UTPATHHON KOCTH BBINAJCT HE O0JIee Tpex
OYKOB?
Ha necsitu kapToukax 3amucansl HaTypajibHble uyncaa oT 1 1o 10. Hayran Gepyt nBe U3 HUX.
KakoBa BepOSITHOCTB TOTO, UTO MOJYJIb Pa3HOCTH YMCEN Ha KapTOouKax paBeH 37
Pemmts ypasuenue: C % = 153

Bapuanm 2
B Baze nexar 15 koHbeT, mITh U3 KOTOPBIX IIOKOJIaAHbIe. KakoBa BEpOSITHOCTh BBITAIIUTh
HayraJ: a) MIOKOJaJAHYI0 KoH(peTy? 6) TpH ImOKOIa HbIe KOH(ETHI 32 OJTUH pa3?
Jlana BBIOOpKa KOJIMYECTBA HOBOPOXKICHHBIX B FOpoJie A Ha MPOTSHKEHUH HECKOJIbKUX JTHEH: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, Meinany, cpeHee 3HaueHue BHIOOPKH.
[TocTpoUTh MOJIIUTOH YacTOT.
B xopobxke nexar 30 kapTouek, Ha KOTOpBIX 3anucanbl uncia ot 1 g0 30. KakoBa BeposiTHOCTh
TOT0, YTO Ha HAYTaJ B35TOM KapTouke OyleT 3alicaHo YMCII0, KOTOpoe: a) KpaTHO 7; 0) He
KpaTHO HU YUCIY 2, HU Yucay 3, HU uucay 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 HaOpaJl BEPHBIH HOMED.
Bbpocarot urpanbHyto KocTh 0/1MH pa3. KakoBa BEposSTHOCTh TOTO, YTO BBINA/IET YUCIIO, HE
MEHbIIIE ABYX?
Ha xapToukax 3anucansl uncia ot 1 go 12. Hayran 6epyt nBe u3 Hux. KakoBa BeposITHOCTh
TOT0, YTO CyMMa YHCeJl Ha KapTo4ykax Oyzer paBHa 127
Pemuts ypaBHeHUE: A 2x =20

KonTtpouabHnas pa6ora NeS

Bapuanm 1
1. Haiitu npon3BoaHyt0 GyHKIIUU
2
3 1 4 3
a) x*;  6) x7'y B) X ) = w0 (1-3x)"; e (-5x) .
2. Haiitn f'(XO)
2 1
a) f(x)=+3-2x,x,=-11; 6) f(x)z——3x2,x0:—
Jx 4
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A

®

3. Haiitu npou3BoaHYIO (GYHKIUU

a) X3+l_1; 0) (x-|-7)-x2; B) 2X+3.
X 2-3x
4. HaiiTi npou3BoIHYIO (DYHKIIMH
a)e” +sin x; 6)Ccosx - logsx ; B) 32%+1; r) cos(x2 - 3),

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

o 3 2
6. Haiitn HanOomnpliiee 1 HaMMEHbIIIEe 3HAYCHHS (PYHKITUN f (X)=x"-2x"+x4+3 na

3
0;—1.
0Tpe31<e{ 2}

Bapuanm 2
1. Haiiti mpon3BoiHyIO QYHKIIMH
4
< 1 4 5
) 6 B o= om2-5; e) (-2x)
v
2. Haiitu f’(XO)
a) f(x)=~1-5x, x,=-3; 6) f(x):4\/;+%,x0:é.
X
3. Haiitu npoun3BoaHyt0 (GyHKIIUU
2 1 . _ 3. 2x +3
a) x> —~43; 6) (x—6)-x7; B) .
X 3-2x
4. HaiiTu npon3BoAHYIO (DYHKIIUU
a)cosx +3": 0) Inx - sinx ; B) 2°*7'; r) SiIl(X3+2).

o 3 2
5. HaifTu IpoMexXyTKH BO3pacTanus u yosiBanus Gyaxiun f(X) =x" —x"—x+2,

2

o 3
6. HaiiTu HanGosbIuee 1 HauMeHbIIee 3Hauenns pyaxmun f(X)=x" —x" —x+2 ua

3
oTpeske | ~L7 |

KonTtpoabHnas pabora Ne6

Bapuanm 1
Pemmute HEPAaBCHCTBO:
30x-9 4x—x2
> 25(x+2) b. 20

Pemuts npparnuonansHoe ypaBHeHue: VX +8 —x+2 =0
Pemmnth uppanroHanbHOE HEPABEHCTBO: VX2 —X —2 > x — 1

Pemntes mokasarensHOE U JIOFapI/I(I)MI/IquKoe YpaBHCHHUC:
logs(2x+1)=log;13+1 b. 43X + 2 = 9 % 23%

Pemmrts mokasareapHOE HEPABCHCTBO:

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

Pemmts norapudmuyeckoe HEPaBEHCTBO: logs(4x+1) >-1
Pemnts cuctemy ypaBHEHMIA:
{ 2y — 3x = 6, b{ X—y =6,

2x +y =log; 135 — log3 5 %3 —y3 = 126.
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o

A O

A

®

Bapuanm 2

Pemutes HepaBeHCTBO:

1 —ox?
X>— b. EX7>(
x—1 10-x

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

Pemutes uppanmroHanbHOE HEPABEHCTBO: VX +3 > x + 1

Pemuth nokaszaTenbHOE ypaBHEHUE:

1
9-81 =27~ b4 —7x27X =4

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

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

2x—y=1, y2—xy+1=0,

{% =@*? ' {xz +2x=-y?-2y—1.

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

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

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

Pemnths nokasaTenpHOE HEPABCHCTBO:

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

Pemuts cucremy ypaBHEHMIA:

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

Bapuanm 4

PemnTe HEPABEHCTBO:

X+2< ﬁ b, 3X2+aX=4 )

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

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

Nel. OcnoBanue AD Tpanenuu ABCD nexut B iockoctu & . Yepes Touku B u C npoBeIeHbI
napajuieibHble MPsSMbIE, IEPECEKAIOIINE MIIOCKOCTh (X B TOUKax E u F COOTBETCTBEHHO.
a) KakoBo B3aumMHoe nojiockenue npsmoix EF u AB?
0) Uemy paBeH yron mexay npsmeiMu EF u AB, ecniu ZABC = 150° ? TlosicHuTE OTBET.

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

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

Ne3. Yepes Touky O, Jiexallyro Mex1y NapaielbHbIMU IUIOCKOCTSIMU X U /3, IPOBEACHBI
npsimbie [ 1 m. [psimas [ mepecekaeT miockoctd & U A3 B TO4Kax A; U A, COOTBETCTBEHHO,

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

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

NeS. U3 Touku A K mI0CKOCTH X MpoBeAeHbI HaKIOHHbIE AB 1 AC, o6pa3yroniue ¢ mIOCKOCThI0 &
paBHble yribl. M3BecTtHO, uTo BC = AB. Haiinute yrisl TpeyroiabHuka ABC.

11 gapuanm

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

Ne2. [Tpsmble a 1 b nexaT B epeceKarouX MIOCKOCTIX & U S . MOryT JIu 3TU NpsMbIe ObITh:

a) mapajuieNbHbIMH;  0) CKpeIuBaIOIUMUCS?
CrenaiiTe pUCYHOK JUTSI KQKJIOTO BO3MOYKHOTO CITydasl.

Ne3. Yepes Touky O, He NeXaIlyI0 MEXKIY MapajlIeIbHBIMU IJIOCKOCTAMU (X U /3 , IPOBENICHBI
npsimblie [ 1 m. [Ipsmast [ nmepecekaet muockoctn & U £ B TouKax A; U A2 COOTBETCTBEHHO,
npsimasi m — B Toukax B; u B,. Halinute nnuny otpeska A B, ecinun A232 =15cMm ,

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

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

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

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

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

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

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

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

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

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

A. 100 ear’, B. 200 en’. B. 500 e’

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

AB.

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

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

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

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

A.2cm. B.4cm’ . B. 5v2 ov’.

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

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

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

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

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

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

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

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

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

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

A. 42 eal’. B. 75 ea’. B. 108 car’.

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

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

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

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

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

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

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

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

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

MMOBCPXHOCTHU IMUPAMUBI.

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

A. 2 end. B.2V2 o’

B. 4 ca’.

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

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

B. 13v2 cm.

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

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

M 1o npsmbIX, COaEpKAIUX CTOPOHBI

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

B. 12,5 cm u 24 cm.

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

HUJIMHApA.

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

5.

B. 15v2 om.

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

Haiiaure momianp MOJHON MOBEPXHOCTU KOHYCA.

A l5nm e,

b. 0,9\/7 T e,

B.09n om’.

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

CM, a BbICOTa paBHa 4 CM.

A. 5.5 cm. B.5 cm.

B.5V2 cm

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

napajjieiacnuicaa.

A. 7292 er’. B. 729 cad’.

B. 7292 e’

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

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

A. 230°. b. 250°.

3 cMm.

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

A.1,125 T xe. B.1,5 7 xe. B. 1= 7 ke
Otsertsr: 1 2 3 4 5 6 7 8 9
Bapuanm 1 B A A B B B A A B
Bapuanm 2 B A B B B A A B A
Bapuanm 3 B A B B A A B B B
Bapuanm 4 A B A A B B B B A

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

OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaTsl 00yuyeHus

®opmMbl U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJibTaToB 00y4eHHs

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

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

WHCTUTYTAMHM B  COOTBETCTBUM C HX
(GYHKIMSAME ¥ Ha3HAUYCHUEM

MaTPUOTUYECKOE BOCITUTaHHUE:
c(hOpMUPOBAHHOCTH POCCUICKOMN

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

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol

Pewenue 3a0au 6o 6pemMst 3aHAMUA

JyXOBHO-HPABCTBCHHOE BOCIIHTAHUE:
OCO3HAHHE JTyXOBHBIX [EHHOCTEH

poccuiickoro Hapoja, CQOpPMHPOBAHHOCTH

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

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

JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOHYHUBOTO

OyayIiero

ACTETUYECKOE BOCIUTAHHE: ACTETUYECKOE

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

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

camocmosamenbHou pabomoi
Pewenue 3a0au 60 epems 3ansamus

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

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

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

BblNOJIHEHUA

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

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

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

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

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

ux BO3MO>KHBIX MOCJIE/ICTBUMA JUTSt
OKPYKarolIel cpeibl

LIEHHOCTHU Hay4HOTO MTO3HAHMUS:
c¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,

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

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

Pewenue 3a0au 6o epems 3anamus

METANpPeaAMETHBIX?

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

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

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

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

BBISIBIISTD MaTeMaTH4ecKue

3aKOHOMEPHOCTH, B3aMMOCBS3HU "

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

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

Pewenue 3a0au 6o 6peMst 3AHAMUA

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

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

MPOBOJIUTH CAMOCTOSITEIBHO JI0Ka3aTEIbCTBA
MaTeMaTUYECKUX YTBEPXKACHUU (IpsIMble U

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

COOCTBEHHEIE CYXKICHUA 1 BBIBOIBI

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

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

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

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

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

MIPOBOUTH CaMOCTOSITEIILHO
CIUTAHUPOBAHHBIN AKCIIEPUMEHT,

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

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

SBIICHUSIMU, TIPOIIECCaMU

CaMOCTOSITENILHO dbopmynHupoBath

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

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

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

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

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

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

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

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

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

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

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

CaMOCTOSITENILHO c(hOopMyIHPOBAHHBIM
KPUTEPHSIM, c(OpMyIHPOBaHHBIM
CaMOCTOSITEJILHO

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

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

BOCIIPHHUMATh U (POPMYIMPOBATEH CYKICHUS
B COOTBETCTBHH C YCIOBUSMU U IEJISIMH

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

Buvinonanenue npakmuueckux pabom Ne 1 — 47

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

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

BBICTYIUICHHSI ¢ Y4ETOM 3a/ay MpPe3eHTalUH
¥ OCOOCHHOCTEH ayJAUTOPUHU

Pewenue 3a0au 6o epeMi 3AHAMUA

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

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

BAPUAHTBl pEUNIeHUH C Y4ETOM HOBOM

nHpopmanuu

BIIAJICTh HaBBIKAMH MO3HABATEIILHON

pedaekcur KaK OCO3HAHUS COBEpIIAEMBIX
JICUCTBUIA M MBICIHUTEIIBHBIX MPOLIECCOB, HX

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

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

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

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

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

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

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

Oyenxa npaguibHOCMU 8bINOTHEHUS
camocmosmenvbHou pabomul

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

Oyenka npasuibHOCMU 8bINOIHEHUs
camocmosamenbHou pabomaoi

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

o KpUTEPUSIM, chopMyITUPOBAHHBIM

Y4aCTHHUKAMU B3aUMOJICHCTBUS
NpeJIMeTHbIX:

c()OPMUPOBAHHOCTh  TPEACTABICHUH O

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

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

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

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

Yemuwiii onpoc 6o epemsa 3anamus

Pewenue 3a0au 6o epems 3anamus

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

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

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

HCIIOJIb30BAHUEC TMOJTYYCHHBIX 3HAHUHU JJIsA

Yemuwi onpoc 6o epems 3ansmus

OmnucaHus u aHanusa peanbHbIX | Konmponvhvie pabomot No 5

3aBUCUMOCTEN

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

reoMeTpUUeCKux (urypax, HX OCHOBHBIX
CBOMCTBAx

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

c(hOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH

Ouera npasujlibHocmu 6blNOJIHEHUA

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

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

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

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

OCHOBHBIX TOHSTHUSAX 3JIEMEHTAapHOU Teopuu | Koumponvnvie pabomoi Ne 4

BEPOSATHOCTEN

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

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvHol pabomol

Yemuwui onpoc 6o epems 3ansamus

Pewenue 3a0au 6o epems 3anamus

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU

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

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

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

IlepeyeHb BOIPOCOB K HTOTOBOIi KOHTPOJILHOI padoTe

Bapuanr 1
1. Brruncnure: 47 -11° : 44+
. 24128
2. Haiigure 3HaueHNE BRIPAKCHHUS:

T

3. Bsmuucmare: log,8+log,.100-log .. 4.

. 2
4. Haiinute pemenue ypapuenus: log (x~ —5)=log,4x
/ 7T
5. Boruncmure YO8 2| €OS §
Sz
6. IlepeBennre U3 paguaH B rpaaycsl o
7. VKaXHTe 4eTBEpPTh, B KOTOPOit 1exuT yron O , ecin O =470°
8. Haiinure 3Hauenue kocunyca yria & | ecnu u3BecTHO, uto: sin@=0,6 1 Z<c g <
2
x+4
9. Haiinure o6nactp onpeneneHus GyHKIUN J(x)= > .
x° —49
10.  baHkoBckas mpoIlEHTHAas cTaBKa paBHa 7% romoBbIX. KakoBa gomkHa ObITh
nepBOHAYAIbHAsI CYMMa BKJIaza, 4TOOBI yepe3 2 rojia ero pasmep coctaBui 34347 pyoiieid.
11. B Baze nexar s6s0ku: 10 3eneHbIX U 5 KpacHbIX. CKOJBKUMH CIIOCOOAMHU MOKHO B35Th

13 Ba3bl 2 3€JICHBIX U 3 KPacHBIX s010Ka?
Bapmuanr 2
1. Boruucnure: 77 -37 :21°.
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3.4/108
NG

3. Bommcmre: log36+log;99—log,11.

2. Haitaure 3HaueHue BbIpaXEHUS:

4, Haitnure pemenue ypasuenus: log (10 — x° ) = log ,3x

T
5. Brrunciure log 3 154 E

T
6. [TepeBeauTe K3 paauaH B rpaaychbl ? .

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

o . T
Haiinure 3Hauenne kocunyca yrna & | ecnu ussectHo, uro: sin®=0,8 u Z< g <.
2

5 6x — x°
9. Haiinmure obmacte onpenencHust GyHKIIMH f ( X ) = log 5 T
X
10. bankoBckas npolieHTHas ctaBka paBHa 9% rogoBsix. KakoBa gomkHa OBITh
nepBOHAYAJIbHAsE CYMMa BKJIaJa, 4TOOBI uepes 2 roja ero pasmep coctasmit 59405 pyomei.
11. B Baze nexar s6moku: 5 3enenbix U 10 kpacHbix. CKOTBKUMH CIIOCOOAMH MO>KHO B3SITh
13 Ba3bl 3 3€JICHBIX U 2 KPacHBIX s1010Ka?
Bapuant 3
1. Boeruucnure: 3° -25°:75°.
. V405
2. Haiinure 3HaueHne BhIpaKeHUs: ——.
45
3. Bsrunciure: 10g, 96 —log, 3-log, 81.
. 2
4. Haiinure pelienye ypaBHEeHHUS : log 5( x° —8)=log 5 2x.
/ . T
5. Berunciure 08 2| S g
Sx
6. [lepeBenuTe U3 paguaH B rpaaychl B
7. VKaXHTe 4eTBEPTh, B KOTOPOit TexuT yron & , ecim & =380°.

. . 3
Haiinure 3Hauenne xkocunyca yrna & | ecim usBectHo, uto: sin@ =-0,6 u Sas< 27

9. Haiinure obnacte onpeneneHus GyHKIUH J(x)=
10.  bankoBckas npoleHTHas cTaBka paBHa 12% rogosbix. KakoBa 1omkHa ObITH
nepBOHAYaJIbHAsl CyMMa BKJIaja, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 56448 pyouieii.
11. B Baze nexar s6s0Kku: 6 xenThiX U 12 kpacHbIX. CKOJIBKUMHU CIIOCOOaMH MOXHO B3STh U3
Ba3bl 4 KENTHIX U 2 KPACHBIX 50J10Ka?
Bapmuanr 4

1. Beraucimre: 97 -11° : 994,

. 5-3/108
2. Haiinnre 3HaueHNe BBIpAXKEHUS: ————.

Ya
3.  Bommcmre: log, 320 -log, 5-log(216.
4. Haiinure pemenue ypasuenns: lOog (6 — x° )= log,5x .
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T
5. Brruncnure log 3 cig g

T
6. [lepeBenure U3 pagua B rpagychl —— .
3
7. VYKaxuTe 4eTBepTh, B KOTOPOM JIGKUT yroya & , eciiu & =700"
o . 3z
8. Haiinure 3Hauenue xkocunyca yrna & | ecnu usBectHo, uto: sin@=-08 u z< o < =
x—3
0. Haiigure obnacts onpenenenus GpyHKIUN J(x)=log; > - .
x° +7x
10.  bankoBckas npoueHTHas cTaBka paBHa 11% romoseix. KakoBa gomkHa ObITh
NepBOHAYAJIbHAsl CYMMa BKJIaja, 4TOOBI uepe3 2 rojia ero pasmep coctaBui 73926 pyouieid.
11. B Baze nexar s1610ku: 6 sxenthix U 12 kpacHbIX. CKOJTBKUMH CIIOCOOAMHU MOXKHO B3STh U3

Ba3bl 2 )KEITHIX U 4 KpacHBIX s10710Ka?
OOyuaromuecs JOMYCKAalOTCS K cJadye »5K3aMeHa IMpH BBHIMOJIHEHUHM BCEX BHJIOB
CaMOCTOSITCIILHOM PabOThI, MPAKTHYECKUX U KOHTPOJIBHBIX padOT, MPEIyCMOTPEHHBIX paboueit

nporpaMMoﬁ H KAJICHAAPHO-TEMATHYCCKUM IIJIAHOM AUCHUILIIMHBI.

IlepeyeHsb BONMPOCOB K IK3aMEHY

Yacts A
1. Kopenb n-oit cremenu. CpoiicTBa KOpHsI n-0d creneHd. OO00OLICHHE MOHATHS O IOKa3aTene
CTECTIEHH
2. [Nonsitne norapudma u ero cBoiictBa. OCHOBHOE JIOTapU(PMHUECKOE TOKICCTBO.
3. Hecartuunble 1 HaTypaibHble Jorapudmel. [IpaBuna pelictBuil ¢ nmorapupmamu. [lepexon k

HOBOMY OCHOBAHHUIO.

4. Jlorapudmuueckue ypaBHenus. [Ipuemsr pemenust. [Ipumepsr.

5. Jlorapudmmueckas ¢pynkuus. Ee cBoiicTBa, rpaduk

6. Tpuronomerpudeckue Gpynkiun. OnpeneneHie CHHyca, KOCHHyca, TAaH€HCa, KOTAHT€HCa.

7. Panuannas mepa yria. [lepexos oT rpagycHON MephI K paJiiaHHOW U HA00OPOT.

8. 3aBHCUMOCTb MEXy TPUTOHOMETPUIECKUMH (PYHKIMSAMHU OAHOTO yIJIa.

9. @opMyiibl ABOMHOIO yria. @opMyJibl CII0KEHHUS.

10. Pewienue mpocredmx TpPUroHOMETPUYECKUX YPABHEHU.

11. Tpuronomerpuueckne  ¢yHkumu. OOnacTb  ompenelieHHs W MHOXECTBO — 3HAYCHMH
TPUTOHOMETPUYECKUX (PYHKITHIA.

12. OO6paTHbIe TPUTOHOMETPUYECKHE (PYHKIIIH.

13. OcHOBHbI€ MOHATHS KOMOMHATOPUKHU: Pa3MEIIEHH, IEPECTAHOBKH M COUETAHMS.

14. Teopus BepositHocTeil. CoObITHE, BEPOSITHOCTE COOBITHSI.

15. 3aBUCUMOCTh W HE3aBUCHUMOCTh COObITHI. COBMECTHOCTH M HECOBMECTHOCTH COOBITHI.
[TpOTHBOIONIOKHOCTH COOBITHIA.

16. Teopus BeposTHOCTEN. ClIOXKEHNE U YMHOKEHUE BEPOSTHOCTEM.

17. [pupamenne QyHKIMK U IpUpaieHne aprymenTa. OnpeeneHue Mporu3BOIHOM.

18. DU3NYECKUI U MEXaHUYECKHUI CMBICIT IPOU3BOIHOM.

19. VYpaBHeHHE KacaTelbHON K rpaduKy QyHKINN

20. [paBuna u popmynsl 1uddepeHpoBaHUsL.

21. [IpumeHeHne TPOU3BOTHOM AJIT HAXOXK/ICHHSI SKCTpeMyMa (PyHKIIUU

22. Crepeometpusi. OCHOBHBIE aKCHOMBI CTEPEOMETPUH U CIEICTBHUS M3 AKCHOM.

23. [IpsiMble 1 IIIOCKOCTH B MPOCTPaHCTBE. B3anmMHoe pacnonoskeHue IByX IPSIMbIX B IPOCTPAHCTBE.
24. Bsaumuoe pacnionoskenue npsMoi 1 miuockocTy. [lapamiensHOCTs NpsMOM U INTOCKOCTH.
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25. B3aumHoe pacnoyiokeHue JBYX IUIOCKOCTEH B MpocTpaHCTBE. llepneHAMKYISpHOCTH JBYX
IJIOCKOCTEH.

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

x-16  x%5+4

1. YrpocTture BeIpaXKeHHE ———— : ———— U HalJIuTe €ro 3HaueHue npu X = 2,25
p P x+x%541 " x15-1 A P ’
3 2 4
4.9. 2.93.9 3
2. PacrosnoxuTe Yicia B MOpsAKe Bo3pacTanus 2 5 2; E, 232
3. 3anucath B BUIe OOBIKHOBEHHOM JApOOU OECKOHEUHYIO TECATUUHYIO APo0h: 4,(8);

2,6(93).

1Y (1)2 4 2 (1)
4, Pacronoxure 4ucia B nopsiake Bospactanus | — | 5| = | 39 3% =

3 3 9
5. Breraucnure: logy5 + log 425 + log4i
125
6. Breraucnure: logs;72 — log3L6 + log;18
27

oo, | 1 25

7. Boeraucnure: log, - + logy36 + — logy ==
5 2 81
8. Pemmre norapudmudeckoe ypaBHEHHUE: 10g 3 (2x-1)=2
9. Pemmre norapudmuieckoe ypaBHeHue log 5 x+1)= log 5 (4x-3)
10. Pemure norapudmudeckoe ypaBuenue logs (3x —5) =logz (x — 3)
11. Pemre norapudmuueckoe ypaBHEHHE Jog ,(x+3)=4
12. Pemre norapudmMuyeckoe ypaBHEHHE log , (4 - x) +log, (1 —2x) = 2log, 3
13. Pemmre norapudgmudeckoe ypaBHenue 1g (3 —x) —lg (x +2) =2 1g2
)
14. VYnpocTure BelpakeHUE: 1=sin"a
cos’ a—1
15. YipocTuTe BbIpaXeHHE: sin(360° — &) cos(~a)
cos(180° + )

16. Yrpocrure Beipaxenue: 1 + cos” o — sin® o
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sma—%ﬁﬂﬂﬂ

17. Yupocture BeIpaKeHUE:
cos(z +a)
2
. . 5 o
18. Haiinure cos o u tg o, eciu sin ¢r = — U 0. - yroa 1l koopauHaTHON YeTBepTU
13
19. Haiinute cos oo u tg o, ecnm sin oo = 0,6 1 o - yron I koopauHaTHOW YeTBEPTH
20. Haiigure cos a u tg o, ecnu sin o = — 0,8 u a - yroux Il koopanHaTHOW YeTBEPTH
21. Haiigure sin o u tg o, ecnmu cos oo = 0,6 u o - yron [ koopauHaTHONH YeTBEpTH
22. Pemnre TpuroHomerpudeckoe ypaBHeHue: 2 cos(x + %) =2
23. Permnte TpUroHoMeTpHUecKoe ypaBHeHue: sin” X — 0,25 =0
24. Peminte TpUrOHOMETPUYECKOE ypaBHEHHUE: 2 COS X + 42 =0
25. Pernte TpUroHOMeTpHUYECKOE ypaBHeHHe: 2 sin” X +sinx — 1 =0
26. Pelite TPUrOHOMETPUUECKOE ypaBHeHHe: 2 sin” X + 7sin X —4 =0
27. Pemmte TpuronomeTpudeckoe ypaBHeHue: 2 sin( x + %) +J2=0
28. PemmTe TpuroHoMeTpuueckoe ypaBHeHHE: 2 oS X — 43 =0
3 2
16\ (125
29. Pemnte nokaszartenbHOE ypaBHEHUE: | — =|—
25 64
30. Pemmte nokasarebHoe ypaBHenue: 2 - 4> — 17 - 4*+ 8 =0
31. Pemmre nokasarenbHoe ypaBHenne: 3 —4 - 3* +3 =0
2x+3
32. Pemmte mokasareiabHOE ypaBHEHHUE: (5) =457
. 1 -
33. Hamummre ypaBHeHHe KacaTenbHOH K rpaduky ¢pyHkmmn f (x) =5 - 5 X~ B TOUKE X, = 2.
34. CocTaBbTe ypaBHEHHE KacaTelbHOi K rpaduky dynkuun f(x) = ™ B Touke X, = 0.
35. 3anumuTe ypaBHEHHe KacaTenbHOM K rpaduky dynkiuu f(x) = 3 x” + 5x B Touxke ( 1; 8).
S5—x

36.Haiiaure npon3BoaHy0 QyHKIUU Y =

x+2

o o . T
37.Haiigure 3HaYeHNE NPOU3BOAHON GYHKUMH y = 3x + 4 — 5sin x B TOUKE Xy ==
2

3+2x

38. Haiinure npousBoaHyto QyHKIUH y = S
x—

39.Haiigure npon3BoAHY0 QYHKIHMU y = —% x* +3x7 —2x+11

40. Haiiziute npoussonuyio GpyHKIHN y= X — X (X + 7).

41. HaiiTi npoMesKyTKH BO3pacTanus GyHKIMK y = X° — 2X + 3.

42. Uccnenyiite dynkumio f(x) = 3x° — 20 x* Ha Bo3pacTanue (yObIBaHHE) H SKCTPEMYMBI.
43. Uccnenyiire pynkiuro f(x) = % x+ % X’ — 3 Ha Bo3pacraHue ( yObIBaHHE).

44.B smumke 20 mwapos, u3 HUX 12 0emnbiX, ocTanbHble roiayosie. M3Bnekator 2 mapa. Haliti BeposiTHOCTH,
49TOo 00a mapa Oembie.
45.B nepBoii ypHe copepkutcs 8 cuHuX U 10 KenThIX m1apoB, BO BTOPOH 4 Oesbix U 12 KenThIX I1apoB.
W3 kaxxaoil ypHBI Hayqady U3BJIEKIN [0 OAHOMY mmapy. Haiitu BeposiTHOCTB TOro, 4TO 002 N3BJICYEHHBIX
11apa XKeJIToro LBeTa.
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46. AndaBuT HEKOTOPOro si3blka comepskuT 12 OykB. CKOJBKO CYIIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBJICHHBIX U3 OYKB 3TOT0 ayiaBuTa, €CIM OYKBHI B CIIOBAX MOTYT IIOBTOPSITHCS?

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

63. OcHoBaHHEM NIPSMON MPU3MBI CIIY>KUT MPSMOYTOJIBHBIM TPEYroJbHUK ¢ KaTeTaMu 12 cM U 5 cM,
BBICOTA MPU3MBI paBHa & cM. Haiinure mioaas NoJHOM MOBEPXHOCTH.

64. Pannyc OKpy»XHOCTH, ONMCAHHOW OKOJIO OCHOBAHMS IIPABUJIBHOM IIECTUYTOJBHOW IPU3MBI,
paBeH 3 cM. Halinure mutomaab MoJIHOM MOBEPXHOCTH NMPU3MBI, €ciin €€ BblcoTa paBHa 10 cMm.
65./lnaroHans NPaBUIBLHOM YETHIPEXYroJbHOH NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroa 30°.

Haiizure miomass GoKoBOil HOBEPXHOCTH H 00BEM MPH3MBI, €CJIH CTOPOHA OCHOBAHHUS V2 CM.
66.Bbicota mumHpa Ha 12 cM Gomble ero paamyca, a IIIONIA/Ib MONHOI MOBEPXHOCTH paBHa 288 T cm’.
Haiinure paanyc ocCHOBaHUS LUJIMH/IPA.

67.[luaroHans NPaBUIBHON YETHIPEXYroJbHOM NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroia 60°.

Haﬁ,[[HTe 00BeM MMPpU3MBbI, €CJIM CTOPOHA OCHOBAaHUA 6 cM.
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68.luameTp 11apa paBeH BbICOTE KOHYyca, 00pa3yolias KOTOPOro COCTaBISIET € INIOCKOCTBIO OCHOBaHMUS
yron 60°. Halitu oTHOIIeHHE 00BEMOB KOHYCA U IIapa.

69.Paanyc mapa paBeH R=5. HaliauTe miomaap noiaHON MOBEPXHOCTH BITIUCAHHOTO B IIap KyOa.
70.Paguychl OCHOBaHMIA yCEeUeHHOTO KOHYca paBHBI 4 cM U 12 cM, a obpasytomas pasHa 17cm. Haitnure:
a) BBICOTY YCEUEHHOT'0 KOHYyca; 0) IUIomaas OCEBOrO CEUCHUSI.

71.B ocHOBaHMM TpaBUIBHON YeTbIpexyroiabHoi npu3Mel ABCDA B ,C D, nexur kBagpat co cTopoHOH
8 cM. Jluaronans mpusmbl AC; o0pasyeT ¢ miockocThio ocHoBanuss ABCD yron 30°. Haiinute BhICOTY
MIPU3MBI U MJIOLIA/Ab OJTHOW MOBEPXHOCTH.

4 Cucrema oueHuBanusi kKomijiekta @OC Tekylmero KOHTPOJIsi U MPOMeKYTOYHOM
arrecTaumnu

[Ipn ounenuBaHuM JaOOPATOPHOM, TMPAKTUYECKOM U  CAMOCTOSITETBHOM paboThI
00y4aroIerocsi yuuThIBA€TCA CIEYIOLIEE:

- KQueCTBO BBIMOJIHEHUS TPAKTUYECKON 4acTU paboThI;

- KayecTBO 0(OpMIICHUS OTYETA 110 paboTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI IIPU 3aIUTE PAOOTHL.

Kaxnpiii BU paOOThI OIIEHUBACTCSI 110 TIATH OATBHOM IIKaJIe.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBNAJCHHUE COJEepKaHHEM yueOHOro Marepuaa,
B KOTOpPOM OOydarouuiics CBOOOTHO W YBEPEHHO OPUEHTHUPYETCS; 3a yMEHHUE IMPAKTHUECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BRICKAa3bIBATh M1 OOOCHOBBIBATH CBOM CYyXAeHUs. OLeHKa «5»
(0TIIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«4» (xopomio) — ecnau OOy4arolMiicsl MOJTHO OCBOWJ Y4eOHBIM Marepuall, BiaieeT
HAay4YHO-TIOHSATUWHBIM amnmaparoM, OPUEHTHPYETCS B HM3YYCHHOM MaTepuaje, OCO3HAHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO M3JIaraeT OTBET, HO COJEp>KaHUE U
dbopma 0TBETa UMEIOT OT/IEIbHBIE HETOYHOCTH.

«3» (YAOBIETBOPUTENBHO) — €CJId O0yJarouuiicss oOHapyXKMBAaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX IIOJIOKEHUH yueOHOro MaTepuasa, HO M3JIaraeT €ro HEeMoJIHO, HEIOCJEe10BaTENIbHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTHUKO-
OpPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HeyIOBIETBOPUTENHLHO) — €COM  OOydaroluiicss UMeeT pPa3pO3HEHHBIE,
OeccUCTEMHBIC 3HAHMSI, TOMYCKAET OMIMOKK B OMpeAesieHUH Oa30BBIX MOHSATHUN, MCKAXKAET HMX
CMBICII; HE MOXET IPAKTUYECKU MPUMEHSATh TEOPETUUECKUE 3HAHMSL.

Kputepun ouneHnBanus NpakTu4ecKux padoor.

[TpakTuueckas paboTa OlIEHUBAETCS MAKCUMAIbHO OIIEHKOU «5» (OTIUYHO).

Kaxxnoe 3amanue orieHUBaeTCs MaKCUMaIbHO OLIEHKOU «5» (OTINYHO).

1o pe3ynbTaraM OLEHMBAHMS BCEX 3aJaHUM OLIEHKA COOTBETCTBYET CPEAHEI.

Kpurepuu onieHuBanus penieHunit 3aaad.

«5» (OTJIIMYHO) — COCTABJICH MPABUIBHBIA ANTOPUTM PEUICHHS 3a/ladd, B JIOTUYECKOM
paccyXJieHHH, B BLIOOpE HOPMATUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, MOJy4YeH BEPHBIN
OTBET, 33aJlauya pellleHa palliOHAILHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aITOPUTM pEIICHUs 3aJa4yd, B JIOTMUYECKOM
pacCykJI€HUH W PEIIEHUH HEeT CYIIECTBEHHBIX OMIMOOK; TMPaBWIBHO CAeNaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSICHEHHE PEIICHUS, HO 3aja4ya pelieHa HepalmOHAIbHBIM
CrocoOOM WIIH JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4YeH BEPHBIN OTBET.

«3» (yAOBIETBOPUTENIBHO) — 3aJaHHME BBIIOJIHEHO, B JIOTMYECKOM pPAacCCYXJCHUU HET
CYIIIECTBEHHBIX OLIMOOK, HO JOMYIIEHHI CYIIECTBEHHBIE ONIMOKHM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ1aua pellieHa He MOJHOCThIO WX B 00LIEM BHIE.

«2» (HEeyJOBJIETBOPUTEIHHO) — 3a/1a4a PellieHa HeMPAaBUIIBHO.

Kputepun oneHnBaHus CAaMOCTOSITEILHBIX PadoT.
Kpurepuu onienuBanus penieHui 3aaay.
«5» (OTIMYHO) — COCTaBJIEH NMPABWIBHBINH aJTOPUTM PEIICHUS 3aJa4M, B JIOTHYECKOM
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paccyXJIeHHUH, B BLIOOPE HOPMATUBHBIX UCTOYHUKOB U PEIICHUU HET OIMUOOK, TIOTyYeH BEPHBIH
OTBET, 33aJ]auya pellleHa palliOHAILHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJE€H INPaBWIbHBIA AJITOPUTM pPELICHUS 3a/Jayd, B JIOIMYECKOM
pacCykJI€HUH U PEIIeHUH HEeT CYHIECTBEHHbIX OMIMOOK; MpPaBWJIBHO CJAeJlaH BBIOOP
HOPMAaTUBHBIX HCTOYHUKOB; €CTh OOBSCHEHHUE PEIICHUsS, HO 3a/lada pelieHa HepalroOHATbHBIM
CIocoO0M WIIH JIOTYILEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIMOOK, MOJy4YeH BEPHBIN OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3aJlaHUE BBIMIOJIHEHO, B JIOTUYECKOM pPAaCCYXJIECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO [OIMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHHUKOB; 33/1a4a peleHa He MOJHOCTHIO WK B 00IIEM BHJIE.

«2» (HEeYIOBJIETBOPUTEIHLHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kpurtepun onieHnBaHus KOHTPOJBLHBIX PadoT.

«5» (otmmuHo) — pemiero 81-100% 3amanuid.

«4» (xopomio) — pemeno 61 — 80% 3ananuid.

«3» (ynoBieTBOpUTENBHO) — perieHo 41 — 60% 3ananuii.

«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3amanuil.

Kpurepun oueHuBaHMsI HTOTOBOIl KOHTPOJILHON padoThI

— BBINOJIHEHO NpaBwiIbHO 9-11 3aganuii — ouenka «otimnyHo» (80 — 100%);

— BBITIOJIHEHO MPABUIILHO 6-8 3aaHuii — OlleHKa «xopomioy» (55— 79%);

— BBITNIOJTHEHO MPABMILHO 4-6 3a/JaHUM — OIIEHKA «yIOBIETBOPUTEIHHOY

(36-54%);

— BBIMOJHEHO NpaBuiibHO (-3 3a7aHuil — OLIEHKa «HEYOBIETBOPUTEIHHO

(0-35%).

Kputepun oneHnBaHus 0TBETOB 10 IK3aMeHALIMOHHBIM OMJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHWBAETCS MAaKCUMAaIbHO OICHKOW «5»
(OTIHMYHO).

[TepBrIiii BOPOC MAaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Kaxxnas u3 aByx 3a/1a4 OLIEHHUBAETCS OTAECITBHO MAaKCUMAIIBHO OIIEHKOM «5» (OTJIMYHO).

[To pe3ynbTaram olleHMBaHUS BCEX TPEX 3a/laHUM OLIEHKA COOTBETCTBYET CpEIHEH.
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