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1. ACIIOPT PABOYEH TPOT'PAMMBI JJUCHUILJIAHBI

1.1. O6aacTh npuMeHeHusi pado4eil NPOrpaMmbl

PabGouas mnporpamMmma AMCHMIIMHBI SBISETCS 4YacTbl0 OCHOBHOW 00pa3oBaTeNIbHOMN
nporpammbel B cootBeTcTBUU ¢ DPI'OC nns cneunumansunoctu: 40.02.04  FOpucnpyoenyus
(ykpynuénHas rpyna crienuanbaocter 40.00.00 FOpucnpyoenyus), niast 00y4aromuxcst 3a04HouU
dbopMbI 00yICHHUS.

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

1.2. MecTO JTUCUMIJIMHBI B CTPYKTYP€e OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl

Hucuntummna «Mamemamuxka» u3ydaercss B 00I1e00pa3oBaTeIbHOM IIMKIIE Y4eOHOTO IUIaHa
OOIT CIIO na 6a3ze ocHOBHOro oO0mIero oOpa3oBaHUS C MOITYYCHHEM CpPEIHEro OOIIero
obpazoBanus (IITICC3)

1.3. [Inanupyemble pe3ybTAThl 0CBOCHHUS THCIUIIIUHBI:

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

JMYHOCTHBIX:

B pesynaprare u3yyeHMss MaTeMAaTUKM Ha YPOBHE CpelHero oOmero oOpa3oBaHUs Y
oOyuJaromerocst 0yayt chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpaXk1aHCKOr0 BOCIIMTAHUS:

C(OPMHPOBAHHOCTh  TPAKIAHCKOH TO3MLIMHU  OOYyYalomerocs Kak AakTHBHOTO |
OTBETCTBEHHOI'0 4JIEHa POCCUICKOro OOIIecTBa, MPEACTABICHHE O MAaTeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OIPOCHl M APYroe), yMEHUE B3aMMOJEHCTBOBATH C COLMAIBHBIMU HHCTHUTYTaMHU B
COOTBETCTBUH C UX (DYHKIMSIMUA U Ha3HAYCHUEM;

2) [aTpPUOTUYECKOrO BOCIMTAHMUS: CPOPMHPOBAHHOCTH POCCHMCKON  TIpakJaHCKON
UJICHTUYHOCTH, YBRKCHHUS K MPOLUIOMY M HACTOSAIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE
OTHOILIEHHE K TOCTH)KEHUSIM POCCUHCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTHYECKON IIKOJIBI,
UCTIOIF30BaHUE ITUX JOCTIKEHHUN B IPYTHX HAYKaX, TEXHOJOTHSX, c(hepax SIKOHOMUKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEW POCCUNCKOr0 HapoAaa, chOpMUPOBAHHOCTH HPABCTBEHHOT'O
CO3HAHUS, ITMYECKOI'O TOBEIEHUS, CBS3aHHOIO C MPAKTHUYECKUM MPUMEHEHHEM JOCTH)KEHUH
HayKd W JESTEIbHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIA/Na B MOCTPOCHHE YCTOWYHBOTO
Oymymiero;

4) 5CTETHYECKOTO BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEHICHUH, pPacCyKACHUH, BOCIPUUMYUBOCTD K MAaTEMAaTUYECKHM AacleKTam
pa3IMYHBIX BUIOB UCKYCCTBA,

5) dusnueckoro BOCIUTAHMUS:

c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTUYECKHe 3HaHUSI B HHTEpECcax 37J0POBOTO U
Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBbIO (370pOBOE
NUTaHue, cOATAHCUPOBAHHBIN PEXXUM 3aHATHH U OT/bIXA, peryyisipHas (pu3nueckasi akTHBHOCTb ),
(du3nIecKoe COBEPIICHCTBOBAHUE MPH 3aHITUSAX CIOPTHBHO-03/IOPOBUTEIBHON JESITETPHOCTHIO;

6) TPyZIOBOTO BOCITUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAaHWE IICHHOCTH TPYIOJIOOWs, WHTEPEC K pa3IHMdHBIM cdepam
npo¢eCCHOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTHUKOM M e€ MPUIIOKEHUSIMHU, YMEHUE
COBEpINAaTh 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(hOpPMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
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 TPOECKTHYIO U MCCIIEIOBATEIBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpYIIIIE.

MeTanpeIMeTHbIX:

B pesynbTate OocBOeHHS MpOrpaMMbl IO MaTEMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydaromerocss OyayT chOPMHUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapakTEepU3yIoIIUecs  OBJIAJICHUEM  YHHUBEPCAJIIbHBIMU  I0O3HABAaTEIbHBIMU  JEHCTBUSAMH,
YHUBEPCATHHBIMH KOMMYHHMKATUBHBIMU JEHCTBUSIMH U YHUBEPCAIbHBIMH PETYJISTUBHBIMU
NEeNCTBUSIMU

IMo3naBaTebHBIE YHUBeEPCAJbHbIE YUeOHbIE JeiCTBUS

ba3zoevie nocuueckue oelicmeus:

BEISIBJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OMNpEACTCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBINM NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUSA JUIsi 0000IIeHUs u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

BOCIIPUHHUMATh, (OPMYJIUPOBATH M MPEOOPA3OBHIBATH CYXKJICHUS: YTBEPIUTCIBHBIE H
OTpUIATENIbHbIC, eAMHIYHBIC, YaACTHBIE U OOIINE, YCIOBHBIE,

BBISIBIIATH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTUBOpEYHs B (akTax,
JMaHHBIX, HAOMIONEHHWSX W  YTBEPXKICHUSX, TMpeasaratb KpPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

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

MPOBOAHUTH CAaMOCTOSITENILHO JIOKAa3aTeNIbCTBA MATEMAaTHYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
MPOTUBHOTO), BBICTPAUBATh APTyMEHTAIMIO, TPUBOJIUTH TPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BBIOMpATh CcrIOcO0 penieHus yueOHO! 3aJaun (CpaBHHUBATh HECKOJIBKO BapHAHTOB PELICHMUS,
BbIOHMpaTh HanOoIee MOAXOISAIINN C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoeswie uccnedosamenvckue oeiicmeus:

MCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HaHUsA, (GOPMYyIUpPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JAaHHOE,
(dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJUTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  JIKCIIEPUMEHT, HCCIEJOBAaHUE  TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXITYy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENTLHO (OPMYIUPOBATh OOOOIIEHHS] M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

MMPOTHO3UPOBATHh BO3MOXKHOE PA3BUTHE TMPOIECCA, a TAKXKE BBIABUTATH MPEANOJIOKECHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.




Paboma c ungpopmaueii:

BBISBJIATH JeUIUTH MHPOpPMALMK, JAHHBIX, HEOOXOAUMBIX JJIi OTBETa Ha BOMPOC M JUIS
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.

Camokonmpoib, 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 desamenbHOCHb:

MOHUMAaTh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYalIbHOW pabOTHI IpU
pelieHMH y4eOHBIX 3a/a4, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeaeisiTh BHIBI pabOT, OTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOCH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkaeHHs, OOMEH MHEHHH, «MO3TOBbIE
HITYpPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
OpYTMMH 4IEHaMHd KOMAaHJbl, OLIEHHMBAaTh KayecTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

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

c(OpPMUPOBAHHOCTh MPEACTAaBICHUM O MaTeMaTHYEeCKUX TMOHATUSAX KaK BaKHEHIINX
MaTEMaTUYECKUX MOJEIAX, NO3BOJISIOIINX ONMCHIBATh U U3y4aTh Pa3HbIE MIPOLIECCH] U SBIICHUS,
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B TOM YHCIIE C TIOMOIIBI0 HHPOPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA,

BJIAJICHUE METOJIaMH J0KA3aTebCTB U QJITOPUTMOB PEIICHUS, YMEHHE WX NPUMEHSATD,
MIPOBOJIUTH JTOKA3aTeJIbHbIE PACCYXKICHUS B X0/I€ PEIICHUS 3a/1a4;

BJIAJICHUE CTAaHJIAPTHBIMU TNPUEMaMH PEIICHUS PpalMOHAIBHBIX M HUPPALMOHAIBHBIX,
MOKa3aTeJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUI U HEPABEHCTB, UX CUCTEM;

c(hOpMHUPOBAHHOCTh MPEJICTABICHUNH 00 OCHOBHBIX MOHATHSAX MaTEMaTHYECKOrO aHaIW3a U
WX CBOICTBaX, BJIAJCHUC YMCHHEM XapaKTepH30BaTh IMOBEACHHE (YHKIUH, HCIOJIH30BaHUE
MOJYYECHHBIX 3HAHUM [ ONMCAHUS U aHAJIU3a PEaIbHbIX 3aBUCUMOCTEH;

BJIAJICHUE OCHOBHBIMU TMOHSTUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX TIE€OMETPUUECKHUX
¢durypax, iX OCHOBHBIX CBOHCTBAX;

c(hOpMHUPOBAHHOCTh YMEHUS PACIIO3HABATH T€OMETPUUYECKUE (PUTYPHI HA YePTEkKaxX, MOJIEIISIX
1 B p€aJIbHOM MUPE;

MPUMEHCHHE W3YYCHHBIX CBOWCTB TE€OMETPUYECKUX (uryp u QGopmyn s perieHus
FeOMETPUUYECKHUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJICPKAHUEM;

c(hOPMUPOBAHHOCTH MPEJCTABICHUN O MPOIECCAX U SBIICHUSIX, UMCIOIINX BEPOSITHOCTHBIN
XapakTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTAX B pPEAJbHOM MHPE, OCHOBHBIX MOHSITHSIX
AJIEMEHTApPHON TEOPUU BEPOSITHOCTEH;

YMEHHUI HaXOAWTh W OIECHUBAaTh BEPOSITHOCTH HACTYIUICHHS COOBITHMM B MPOCTEHUIINX
MPaKTUYECKUX CHUTYallMAX M OCHOBHBIC XapAaKTEPUCTHKU CIyYalHBIX BEJIWYHMH; BIIAJICHUE
HaBBbIKaMH MCITOJIb30BaHUS TOTOBBIX KOMITBIOTEPHBIX ITPOTPaMM MPU PEIICHUH 3a]1a4.

B pe3yabrare u3yuenusi yueOHoro mpeamera «MaremMaTHMKa» Ha YPOBHe CpPeIHEro
o0uero o6pa3oBaHus 00y4armMiicd Ha 02a30BOM YPOBHe B COOTBETCTBYHOIIMX pa3jesax
NMPOrpaMMbl HAYYUTCS:

Yucna u sviyucienus:

OTEepUPOBATh TMOHATHSAMHU: PALMOHATIBHOE U JIEUCTBUTEIILHOE YHCI0, OOBIKHOBEHHAs W
JeCATUYHAS JPOOb, IPOIICHTHI;

BBITIONTHSATE apU(hMETHICCKUE ONIEPAINN C PAlMOHATLHBIMH U JCHCTBUTEIHLHBIMU YHCIIAMH;

BBITIONHATh MPUONKEHHBIE BBIYUCICHUS, UCIONB3YS TNpaBUJia OKPYIJICHHS, [enaTh
MIPUKUJIKY U OIICHKY pe3yJIbTaTa BHIYMCIICHUI;

OTEpUPOBATh TMOHATHUSAMH: CTEIICHb C IEIBbIM IOKa3aTelIeM, CTaHAapTHas ¢opMa 3amucu
JIEUCTBUTEILHOTO YWCIa, KOPEHb HATYpaJIbHOM CTENEeHM, MCIOJIB30BaTh MOAXOMASIIYI0 (opMy
3alUCH ACHCTBUTENBHBIX YHCEI JUIsl pELIEHUs MPAKTUUECKUX 3a/1a4 U NIPEICTABICHUS IaHHbIX;

OTIEpUPOBAThH MOHATUIMHU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJIBHOTO yTJjia, UCIOJIb30BAThH
3aMuch MPOU3BOIBHOTO YIIia uepe3 0OpaTHbIE TPUTOHOMETpUYECKHe (PYHKIINU;

OTIEpUPOBATH MOHATUSIMU: HATypalIbHOE, 11€JI0€ YUCIIO, UCTIOJIB30BaTh MPU3HAKU JCIUMOCTH
LEJIBIX YHUCEJI, Pa3JI0KEHUE YUCia Ha POCThIE MHOXKUTENH 17151 PEIICHUS 3aa4;

OTIEpUPOBATH MOHSATUEM: CTENIEHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

OTIepUPOBATh OHATUAMU: JOrapudM YKcia, 1ecITUIHbIC U HaTypaibHbIe JOrapu(MBbIL.

Ypasenuenus u nepasencmsa:

ONEepUpPOBATh MOHATHUSIMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, IIEJIOE€, PallMOHAIBHOE,
HppALOHATIEHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPHUYECKOE YPaBHEHHUE,

BBIIIOJIHATH npeodpazoBaHus TPUTOHOMETPUYECKUX BBIPKECHU I n pemarb
TPUTOHOMETPUYECKHE YPABHEHUS;

BBITIONHATh MPEOOpa3oBaHusl IEJIbIX, PAIMOHATBHBIX W UPPAIMOHATBHBIX BBIPAKCHUH H
peniaTh OCHOBHBIE THIIBI IIEJBIX, PAITMOHAIBHBIX  UPPAIIMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB;

MPUMEHATh YpaBHEHUSI M HEPABEHCTBA JUIS PEIICHUS MaTeMaTUYeCKHX 3aJad U 3a7ad u3
pa3aNyYHbIX 00JacTel HayKH U peasibHOM JKU3HH;

MOJICTIUPOBATh pEANbHBIE CUTyallUM Ha S3BIKE aireOpbl, COCTABIATH BBIPAKCHUS,
ypaBHEHHWs, HEPAaBEHCTBA 10 YCJIOBHUIO 3aJlayd, MCCIEJA0BATh TIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM armapaTa anreOpsl;

MIPUMEHATHh CBOMCTBA CTETICHH JIJIsl TPe0oOpa30BaHMS BHIPAKCHUH, ONIEPHUPOBATH TTOHITHIMHU:
MOKAa3aTeIbHOE YPaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI TOKA3aTENIbHBIX YPABHEHUHN
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Y HEPABEHCTB;

BBINOJIHATE [IPE0Opa30BaHUsl  BBIPAXKEHUH, CoJepXKaluX Jorapumsl, ONEPUPOBATH
HNOHATUSAMH: JIOTAPU(PMHUYECKOE YpaBHEHHWE M HEPABEHCTBO, pELIaTb OCHOBHBIC THIIBI
JOrapu(pMHUECKUX YpaBHEHUN U HEPABEHCTB;

HaxOJUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YPAaBHEHUN M €€ pEIICHUE, HUCI0JIb30BATh
CUCTEMY JINHEWHBIX YPABHEHUM JUUIS PEILICHUS IIPAKTUYECKUX 3a/a4;

HaXOJUTh PEUICHHs NPOCTEHIIMX CUCTEM M COBOKYIHOCTEW PAlMOHAJIBHBIX YPaBHCHHUU U
HEPaBEHCTB;

MOJICJIUPOBaTh peajbHbIC CHUTyallUd Ha s3bIKe aiureOpbl, COCTAaBJIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3aa4M, UCCIIEN0BATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

Dynkyuu u epaguxu:

OIIEpPUPOBATh MOHATUAMM: (PYHKIMS, CIIOCOOBI 3aaHus (PYHKIMHU, 00NACTh ONpPENeIICHUS U
MHOXECTBO 3HaUCHHUH (PYHKIMH, TpaPuK QYHKIIUH, B3aUMHO 00paTHbIe (PyHKIINY;

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

UCHOJb30BaTh TpauKy QYHKIMN 1)1 peLIeHUs] ypaBHEHUH;

CTPOUTb W YUTaThb I'paUKU JUHEHHOM (YHKIUHU, KBaJApaTUUYHOM (YHKLIMH, CTEIEHHOU
(GYHKLUU C LENbIM [TOKa3aTeleM;

WCTOJB30BaTh Tpaduku (QYHKIUH Ui HCCIENOBAHUS TPOLECCOB M 3aBUCHUMOCTEH TpHU
peLIeHUH 3aJad U3 JPYruxX y4yeOHbIX HPEIMETOB M pealbHOW KM3HM, BbIpakaThb (OpMYJIaMu
3aBUCHMOCTH MEXy BEINYNHAMH;

ONEpPUPOBATh MOHATHSAMHU: Iepuoandeckas (yHKIMS, TPOMEKYTKM MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIWH, HaUOOJbIee W HAUMEHbIIeEe 3HA4eHUs (YHKIUU Ha
IPOMEXKYTKE, UCII0JIb30BaTh UX JUIS UCCIIEAOBAaHUS (DYHKIMH, 3aJaHHON IrpaduKoM;

OIIEpPUPOBATh HNOHATUSAMH: rpaduKkd  TMOKa3aTeIbHOH, JOTapuUPMHIECKON "
TPUTOHOMETPUUYECKUX (PYHKIUI, N300paXkaTh X Ha KOOPJIUHATHOW IUIOCKOCTH U UCHOJIb30BATh
JUISl pELLICHUs] YPABHEHUI U HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IUIOCKOCTH I'pauKy JUHEHHBIX YPaBHEHUH M UCIOJIb30BaTh
WX JUIS PEIIEHMS CUCTEMBI IMHEHHBIX YPABHEHUM;

UCIOJIb30BaTh IT'papUKH QYHKIUHN 17151 MCCIIeJOBAHUS IPOLIECCOB U 3aBUCUMOCTEHN U3 APYrUX
y4€OHBIX TUCLUUIUIMH.

Hauana mamemamuueckozo ananusa:

ONEpUpPOBATh MOHATHSMM: TIOCIEI0BAaTEIbHOCTh, apudMeTndyeckass U TIeoMeTpuyecKas
IIPOTPECCUU;

ONEpUPOBATh MOHATHAMH: OECKOHEUHO YOBIBaOIllas reoMeTpuYecKas IpOorpeccHsi, CyMMa
0eCcKOHEeUHO yOBIBAIOIIEH FeOMETPUYECKO MPOrpeccuy;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH Pa3IMYHBIMU CIOCO0aMU;

HCIIOB30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEN W IPOrPECCHM I PELICHHs peanbHBIX
3a/1a4 IPUKJIIAJHOTO XapakTepa;

OIEpPUPOBAThH MOHATUAMU: HEMPEpbIBHAS (PYHKIUS, MPOU3BOIHAS (DYHKIMH, HCIIOIB30BaTh
reOMEeTPUUECKUN U (PU3NYECKUIN CMBICI IPOU3BOIHOM /IJIsl pEeLICHUS 3a/1a4;

HaXOJUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (YHKUUH, BBIYUCIATH INPOU3ZBOIHBIE CYMMBI,
MIPOU3BEICHNUS, YACTHOTO (PYHKLINA;

UCMOJb30BaTh IPOU3BOAHYIO [UIi HCCIEeNOBaHMA (PYHKUMH HAa MOHOTOHHOCTh U
HKCTPEMYMBI, TPUMEHSTh PE3yJIbTaThl HCCIEOBAHUS K IOCTPOEHUIO I'paKOB;

HCIIOJIB30BATh IPOU3BOIHYIO JUIS HAXOKICHUs HAWJIYYILIEro PELIEeHUs B IPUKIIAIHBIX, B TOM
YHUCJIE COUUAIBHO-DKOHOMMYECKHUX, 3a/1a4aX;

ONEepPUPOBATH TOHATUAMHU: IEpPBOOOpa3Has M HWHTErpaj, MOHUMATh TEOMETPUYECKHH U
buznyecKkui CMbICI UHTETpaa;

HaXOJUTh TEepBOOOpa3HbIE DJIEMEHTAPHBIX (YHKIMHA, BBIYHCIATH MHTErpail 1Mo ¢opmyie
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Hrrorona—Jleiibunma;

peliarh MpUKIagHbIe 33/a4yd, B TOM YHCJE COLMATbHO-3KOHOMHYECKOTO M (DHU3HUYECKOro
XapakTepa, CpeACTBAMU MaTEMaTUYECKOI0 aHAJIN3a.

MHmnooicecmesa u noz2uxa:

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

UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH armapar Jyuisi ONUCaHUs PEaIbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEAMETOB;

OIIepUPOBATh MOHATUSMU: OTIpEIeNIeHUe, TeOpeMa, CIIEJICTBUE, TOKA3aTEIbCTBO.

T'eomempus

OIIepUPOBAThH MOHATUAMU: TOUKA, IPSIMAasi, IIIOCKOCTh;

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

OIIEpUPOBATh NOHATUAMU: IAPAJIEIBHOCTD U NEPIEHIUKYIIPHOCTD NPSIMBIX U IIJIOCKOCTEM;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

OIIEpPUPOBATH MOHATUSAMHU: IBYTPAHHBINA YroJl, TPaHU JBYTPAHHOTO yIiia, peOpo ABYTPaHHOTO
yria, TUHEHHBINA yrojl IBYIpaHHOTrO YIiia, FpajycHasi Mepa ABYTPaHHOTO YIIia;

ONEpPUPOBATh TOHSATHSIMU: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKJIBIH MHOTOTPAaHHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABHIIbHBI MHOTOIPaHHUK;

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

KJaccu(UIMpPOBaTh MHOTOIPAaHHHUKH, BBIOMpAsk OCHOBAHMS ISl KIIACCH(HUKAINN (BBITYKIIBIE
Y HEBBIMYKJIbIE MHOTOT'PAaHHUKH, MPAaBUIbHBIE MHOTOIPAHHUKH, MPSMbIE U HAKIIOHHBIC TPU3MBI,
napajuiejenunesb);

OTIEPUPOBATH MOHATUAMU: CEKYILas MIOCKOCTh, CEYCHIE MHOTOIPaHHUKOB;

OOBSICHATH MPUHIIMITBI TOCTPOSHUS CEYEHUH, UCIIOIB3Ys METOJ CIIE/OB;

CTPOUTH CEYEHHS MHOTOTPAaHHUKOB METOJOM CJE/IOB, BBIMOJHATH (BBIHOCHBIC) IUIOCKHE
YEpTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHHU3Y;

peliaTh 3aaud Ha HaXOXJIEHHE T€OMETPUUYECKUX BEIMYMH MO o0pas3laM WU alropuTMam,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METObl NPU PELICHUU CTaHAAPTHBIX MaTEMaTHYECKUX
3a]]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIYy ABYMS TOUYKAMH, OT TOYKHU J0 MPAMOM, OT TOUYKHU JI0
IUIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMU;

pelaTh 3a/laud Ha HaXOXJIEHHE MeOMETPHUUECKUX BEJIMUYUH M0 00paslaM WM aJrOpuTMaM,
IPUMEHSISI U3BECTHBIE aHAJMTUYECKHE METObl NMPHU PELICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIYHMCICHHE YIJIOB MEXIY CKPEIIMBAIOIIMMUCS TNPSAMBIMU, MEXAY NPSAMOH H
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIATE O0BEMBI M IUIOIIAJM MOBEPXHOCTEH MHOTOTPaHHUKOB (IpU3Ma, MHpaMHIa) C
npUMEHEHHEeM (OpMyJl, BBIYUCIATH COOTHOLIEHUS MEXIy IUIOMIaAsIMHU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOTOT'PaHHUKOB;

ONEpUPOBaTh MOHATHUSAMM: CHMMETPHUSI B TIPOCTPAHCTBE, LIEHTP, OCh M IUIOCKOCTb
CUMMETpPHH, LIEHTP, OCh U MIOCKOCTh CUMMETPHUHU (UTYPHI;

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

NPUMEHATh TreoMeTpuueckue (akThl ISl pEeUIeHHs] CTEepeOMEeTPUYECKUX  3a/ad,
IIPEIIOJIAratoIIuX HECKOJBKO IIar0B PELIEHMs, €CIU YCIOBUS NPUMEHEHHS 3aJaHbl B SIBHOU
dopme;

IIPUMEHSTh MPOCTEHIINE NPOrPaMMHBIE CPEICTBA M 3AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a]1aY;

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

NPUMEHATH IOJydeHHblEe 3HAHUS Ha NPAKTUKE: aHAIM3UPOBATh pPEalbHbIE CUTYallUd M
NPUMEHSTh HM3yYEHHbIE TOHATHA B  IMpPOLIECCE IMOKMCKAa pEIIeHHs MaTeMaTHYecKu
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
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UCCJIE0BAaTh MOCTPOEHHBIE MOJAEIU C MCIOJb30BAaHUEM TI'€OMETPUUECKHUX INOHSITHUH U TEOpEM,
anmapara anreOpsl, pelaTh IPakKTHYECKHUE 3a7aui, CBA3aHHbIE C HAXOKIECHUEM ITeOMETPUUYECKUX
BEJIMYUH;

OIIEpUPOBAThH MOHATUAMU: LMUIMHIPUYECKAs MOBEPXHOCTh, 00pa3yloolue HUIHHIPUIECKOM
IOBEPXHOCTH, LMJIUHAP, KOHUYECKAsl MOBEPXHOCTb, 00pa3yrolne KOHUYECKOW IOBEPXHOCTH,
KOHYC, c(epuyeckas IOBEpXHOCTb;

pacmo3HaBaTh Teja BpanieHus (MUIHHIP, KOHYC, cdepa u map);

OOBSICHATB CIIOCOOBI IIOTY4EHUS TeJ BpaIlleHUs;

KJaccu(UIUpPOBaTh B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

OIEpUPOBATh TMOHATUSMU: IIAPOBOM CErMEHT, OCHOBAaHME CETMEHTa, BBICOTA CEIMEHTa,
IIapOBOM CJIOM, OCHOBaHHE 1IAPOBOTO CJIOSI, BICOTA IAPOBOTO CJI0s, IIIAPOBOW CEKTOD;

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

OIIEpPUPOBAThH MOHATHAMM: MHOTOIPAaHHUK, BIMCAHHBIN B cpepy U ONMUCAHHBIN 0K0JI0 chepbl,
cdepa, BMcaHHast B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIUUCIIATh COOTHOLIEHHS MEXTy IUIOIIAsIMU TOBEPXHOCTEN 1 00bEMaMU IOJOOHBIX TEII;

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

BBINIOJHATH (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUIYp: BUA
CBEpXY, COOKY, CHU3Y, CTPOUTb CEYEHUS TeJl BpaIlleHUs;

U3BJIEKaTh, MUHTEPIPETUPOBATh U IPeOOpPa3oBbIBaTh MH(OPMALMIO O IMPOCTPAHCTBEHHBIX
reoMeTpuyYecKux (purypax, npeacTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

OIIEpUPOBATh OHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATD JEHCTBUS CI0XKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXEHHUSI BEKTOpa Ha
YHCII0, OOBSICHATH, KAKUMH CBOMCTBAMH OHH 00J1a/1a10T;

IPUMEHSATH NIPABUJIO NapajliesIeIUe 1a;

OIEpUpPOBATh NOHATHUAMU: JEKApPTOBbI KOOPJIMHATBl B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOpa, Yrojd MeEXJIy BEKTOpaMH, CKaJSPHOE
IIPOU3BE/IEHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

HaXO/UTh CYMMY BEKTOPOB U IPOU3BEIEHUE BEKTOpA HA YHUCIO, YIOJI MEXIY BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHUE, PACKIIAIbIBATh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUVIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPJUHAT;

NPUMEHSTh TreoMeTpuueckue (akTbl JUIsl  peIHIeHHs CTEepPEOMETPUYECKUX  3ajad,
IIPEIIOJIAratoIUX HECKOJIBKO IIarOB PELIEHMs, €CIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dopme;

pelmare MpoCTEHIINE TE€OMETPUUYECKUE 3aJaud Ha IMPHUMEHEHUE BEKTOPHO-KOOPAWHATHOIO
METO/1a;

pemares 3aJadyd  Ha JI0KAa3aTeIbCTBO MAaTEMAaTHYECKMX OTHOLIEHWMH W HAaXOXKICHHUE
F€OMETPUUECKHUX BEJIMYMH MO 00pas3lam WIM aJIropuTMam, IPUMEHSsS. U3BECTHbIE METOJbI MpU
pELIEHNH CTaHIapPTHBIX MaTEMaTUUECKUX 3a1ad;

MPUMEHSTh MPOCTEHIINEe NPOrpaMMHBIE CpPEJICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPY PELIEHUHU CTEPEOMETPUUECKUX 3aay;

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

MPUMEHSTh IOJIyY€HHbIE 3HAHMS Ha MpaKTHKE: aHAJIM3UpPOBaTh peajbHbIE CHUTYallud U
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKAa PELIEHUs  MaTeMaTH4YEeCKH
chopMyIHpOBaHHON MpOOJIEMbl, MOAEIUPOBATH pPEajbHbIE CHUTYyal[Md Ha S3bIKE T€OMETpHH,
UCCJIEN0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAHUEM TI'€OMETPUUECKHUX INOHSTHUH U TEOPEM,
anmnapara ajireOpsbl, pelaTh MpaKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XIEHUEM I'€OMETPHUECKUX
BEJIMYMH.

Beposmnocme u cmamucmuxa

YUTaTh U CTPOUTH TAOIUILIBI U IUATPAMMBI;



OINCPpHUPOBATH MOHATHUAMU: CPCAHEC apH(bMeTqucxoe, MEauaHa, HaI/I6OJ'IBI_He€, HaAaUMCHBIIICC

3HaA4YCHUE, padMax MaCCrBa YUCJIOBBIX TaHHBIX;

ONEPUPOBATH TOHATUAMHU: CIYYaWHBIH OSKCIEPUMEHT (OMBIT) M CiydailHOe coObITHE,
3JIEMEHTAPHOE COOBITHE (3JIEMEHTAPHBIN MCXOJ) CIYy4alHOTO OIbITA, HAXOJUTh BEPOSITHOCTU B

OIbITaX C PAaBHOBO3MOKHBIMU CJIy‘IElfIHBIMH CO6BITI/I$IMI/I,

HaXOJUTh U CPABHUBATH BEPOSATHOCTH COOBITUN B M3YYEHHBIX CIy4allHBIX HIKCHEPUMEHTaX;
HAaXOUTh U (HOPMYIHPOBATH COOBITHS: TEpPECceUCHHE M OOBEIUHEHHE ITaHHBIX COOBITHH,
coObITHE, TPOTHUBOIOIOKHOE JaHHOMY COOBITHIO, IOJIb30BAThbCA AMArpaMMaMu Oiiiepa u

bopMyIoi croxeHns BEpOSATHOCTEH MPU PELICHUH 3a/1a4;

OIICpHUPOBATH IIOHATHAMMH: YCJIIOBHAsA BEPOATHOCTb, HC3aBHUCHUMBIC CO6BITI/IH, HaxXxoauTb
BCPOATHOCTHU C MOMOLIBIO ITpaBrJia YMHOXKCHUS, C IOMOLIBIO JICPCBa CJIy‘-IElfIHOI‘O OIIbITA,

IIPHUMCHSTH KOM6I/IHaTOpHOC IIpaBHUJIO YMHOXKCHUS IIPU PCUHICHUHA 3a1a4;

OIICpHUPOBATH MMOHATUAMU: UCHBITAHHUC, HC3ABUCUMBIC UCIIBITAHUSA, CCPHUAL I/ICHBITaHI/If/'I, ycuex
N HEyada4da, HAXOJUTb BCPOATHOCTH COOBITHH B CCPUN HE3aBHCHMBIX HCIBITAaHHUI 0 IICPBOIO

ycriexa, HaX0JIuTh BEPOATHOCTH COOBITHI B CEpUH UCTIbITaHUN bepHyim;

OIICPUPOBATDL MMOHATHUAMMU: cnyqaﬁHaﬂ BCJIIMYHHA, paCIpCaAcICHUEC BCpOHTHOCTeﬁ, AuarpamMmma

pacrpeescHus;

CpaBHHUBATb BCPOATHOCTHU 3Ha4YCHHI CHy‘I&ﬁHOﬁ BCIIMYMHBI I10 PpacHpCAaACIICHUIO HIIN C

IMOMOIIBIO JUArpamMmm,

OIICPUPOBATL IMOHATHCEM MATCMATHUYCCKOI'O OXHIAHUSA, IIPUBOAUTL IIPUMCPLI, KaK
MMPUMCHACTCA MATCMATUYCCKOC OXHUIAAHUC CJIy‘I&fIHOfI BCIIMYMHBI HAXOJHUTh MaTCMaTH4YCCKOC

OKHNJaHHUC 11O JaHHOMY PAaCIIpCACIICHULO,
HUMCETHh NPCACTABIICHUC O 3aKOHC 0OIBIINX YHUCCII,
HUMCTDb IIPCACTABIICHUC O HOPMAJIbHOM PACIIPCACICHUH.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/IbI y4eOHOH padoThI

3aounas popma o0yueHus

Buo yueonoit pabomut Oovem uacos
O061beM 00pa3oBaTeIbHON MPOrpaMMBbI 232
Padora o0y4yarommxcsi BO B3aUMO/JEHCTBHH C NpenojaBareiemM 24
B TOM YHUCJIE:
JeKu (YpoKn) 12
B (popMe mpakTUUECKON MOATOTOBKHU (€CIIH MPETyCMOTPEHO) *
MPAKTUYECKUE 3aHATUS 12
B (popMe mpakTUUECKON MOATOTOBKH (€CITH MPEyCMOTPEHO) *
nabopaTopHbIE 3aHATHUS *
B (popMe mpakTUUECKON MOATOTOBKHU (€CITH MPETyCMOTPEHO)
KypcoBast paboTa (poekT) (eciu npedycmompena)
CamocrosTensHas pabota oOydarorerocs (Bcero) (eciu npedycmompena) 200
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. TemaTn4yecKuil IJIaH U COEPKAHHUE TUCUUILINHBI

AKTHBHBIE H

HHTEePAKTHBHbIE
Ne Copep:xanue yueOHOr0 MaTepHaJia, NpaKkTHYecKue padoThl, Oo0Bem YposeHsn
HaumMeHoBaHHe pa3fesioB H TeM (hopmbI
n/n caMoCTOfATe/IbHasI padoTa 00y4aronuxcs 4acoB OCBOCHUS
NpoBeIeHUs
3aHATHIA
YcraHoBoYHAas ceccHs
Pa3gen 1. Anredpa 2/40
1. CamocrosiTebHas1 paboTa o0yuaromerocs.
Tema 1.1. MHoOXecTBO, OIepallMy HajJ MHOXecTBaMHu. JlmarpamMmsl Oitnepa—Benna.
MHo:KecTBO, oNepalu HAl MHOKeCTBAMU. [TpumeHeHne TEOPETHKO-MHOXKECTBEHHOTO anmapara Il ONHUCAHUS pPealbHbBIX 2 1
Juarpammsl Jiinepa—Benna MIPOLIECCOB W SBJICHUM, PH PELICHUH 3a7ad U3 JPYIHX YI€OHBIX NPEIMETOB.
OmnpepeneHue, TeopeMa, CIEACTBUE, JOKA3aTEIbCTBO.
2. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Tema 1.2. MHOXecTBO HaTypaibHBIX, MLEJIbIX W palUoOHaJIbHbIX uYucaa. IlloHsTue > 1
Ienbie 1 panOHAJIBHbBIC YHCIA OECKOHEYHON JECATUYHOM IMEepPUOJMYECKOH JpoOH. AJNTOPUTM  3alHCH
0CCKOHEUHOU MePUOAMYCCKON TECATHYHOMN IPOOH B BUIe OOBIKHOBCHHOIA.
3. Tema 1.3 CamocrosiTe1bHast padoTa o0y4yaromerocs.
= BrinonHeHHe apuUPMETHUYCCKUX NEHCTBUI Hal LENBIMH M PalMOHATbHBIMU
ApudmernyecKkue onepanuu ¢
YHUCIaMH, CO4YeTas YCTHbIE M IMCbMEHHBIE NpPUEMBL. ApU(pMETHYECKHE 2 2
PALHOHAIBLHBIMH YHCIAMH, IPe00pa3oBaHus
. OlEepallil € palUOHAIBGHBIMHA YWCIIAMH, TpeoOpa3oBaHMs  YHCIOBBIX
YHCJIOBBIX BbIPAKEHUM .
BEIpaKCHUIA.
4, Tema 1.4. CamocrosiTesibHast padoTa 00y4yarouerocs.
JeiicrBurenbubie ynuciaa. Crangapraas gopma | MHOXKECTBO HPPAIMOHATBHBIX M ACHCTBUTENBHBIX uncen. [IpuOmmkeHHbIC 2 2
3aMHCH AeliCTBHTEJIHLHOT0 YHCIA BBIYHCIIEHUsL. Motysb geficTBuTenbpHOro yncaa. CTanaapTHas 3a1KCh YUCia
5. Tema 1.5 CamocrosiTe1bHast padoTa 00y4yaromerocs.
- OOBIKHOBEHHBIE W JIECATHYHBIE  JAPOOHM, TPOLEHTH, OECKOHCUHBIC
HarypaJjbHble M Hesble YHcIa B 3a4a4ax 13 > 2 2
. nepuoguueckue Apodu. IlpumeHenne npobeil M NPOLEHTOB I pEIICHUS
peaIbHOM KU3HI N . .
NPUKJIAIHBIX 33]1a4 U3 Pa3INYHBIX OTpaciieil 3HAHUH U peabHOM KU3HH.
6. Tema 1.6 CamocTosiTe1bHast padoTa o0y4yaromerocs.
o Hatypansable u wensie uucna. [IpU3HAKM JENMUMOCTH LEJIBIX YHCEIN. 2 2
IIpu3HaKu 1eJIMMOCTH LeJbIX YHcel
PasnoxeHne Ha MHOXKUTEIIN.
7. CamocrosiTesibHasi padoTa 00y4arouIerocs.
Tema 1.7. [TpubnuxEHHBIE BBIYUCICHHS, NpPaBUIAa OKPYIJICHUS, NPHUKUAKA W OLEHKa
Apupmernueckue onepanmu ¢ pe3ynpTaTta BBUUCIEHUH. Vcmonp3oBaHme mnoaxonasdmed (opMel 3ammcH 2 2
JAefCTBUTEIbHBIMHA YHCIAMHA JEUCTBUTENBHBIX YHUCEN IS PELICHUs NMPaKTHUYECKUX 3aad U NpPeACTaBICHUsS
JTAHHBIX.
8. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 1.8. BrinonHenne apupmMeTHuecKux AEHCTBUIA HAJA 4YHCIaMH, cOYeTas YCTHBIE U
BroinosiHenue apugMeTH4eCKUX AeHCTBUI HAJ | HCbMEHHBIC IPUEMBI. 2 2

yncaamu. [Ipudian:keHHbIe BHIYMCIEHUS

BCJIIMYUH nu HOI‘peIlIHOCTeﬁ
CpPaBHCHHUC YHCJIOBBIX

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

9. Tema 1.9 CamocTosiTebHast padoTa o0y4yaromerocs.
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.
IIpeodpa3oBaHue YHCIOBBIX U OYKBEHHBIX ITpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPDAXEHHUMH, COAEPKALINX CTEIICHH, 2
BbIPaKeHU, coiep:KALUX CTeNneH! puMeHss cBoHcTBa. CpaBHEHHE BRIPAKECHHUH CO CTETICHSIMH.
12, Tema 1.12. CamocTosiTe1bHaAsi padoTa 00y4yaromerocs. )
Pemenue nokazarejbHbIX ypaBHEHMIi Pewenune nokasaTenpHbBIX YpaBHEHUH.
13. Tema 1.13 CamocrosiTe1bHast padoTa o0y4yaromerocs.
T O3HaKOMJICHHE C MPHUMCHCHHEM KOpPHEW M CTENCHEeH TMpH BBIYHCICHUU
PemieHne npuKJIaJHBIX 32124 HA CJI0KHbIE 2
A CPeIHUX, ICICHUN OTPE3Ka B «30JI0TOM CCUCHHM.
P PermeHne npukIIagHEIX 33129 HA CIIOKHBIC TPOLICHTHI
14. Tema 1.14. CamocTosiTe1bHAst padoTa 00y4Yaromerocs.
[porpeccus. Apudpmerndeckas u Apudmernyeckas U reoMeTpuiecKkas nmporpeccuu. beckoneuHo yObIBaromas )
reoMerpu4eckas nporpeccun. beckoneuyno reoMeTpuyeckas nporpeccust. OCHOBHbIE (OPMYIIBL.
yObIBaOIIAs TeOMeTPHYECKas MPOrpeccus.
15. Tema 1.15. CamocrosiTesibHast padoTa 00y4yarouerocs.
CymMma OeckoHeUHO yObIBaKouiei Cymma OeckoHeuHO yObIBaroleil reomerpudeckoil mporpeccun. Dopmyia >
reoMerpu4eckoii nporpeccuu. ®opmyJia CJIOXKHBIX NpOLECHTOB. HaTypaibHble U nensle uucna. IIpusHaku nenuMocTu
CJIOKHBIX NPOIEHTOB. [EJIBIX YUCeJL.
16. Tema 1.16. CamocTosiTe1bHast padoTa o0y4yaromerocs.
Hcnonp30BaHMe MPOTPecCHH JIJISI PelieHUst Hcnonb3oBaHue MPOrpeccHu Uil PElIeHHs peajbHbIX 3ajady IPUKIAJTHOTO 2
peajbHBIX 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 CamocrosiTesibHast padoTa 00y4arouIerocs.
N e CpoiictBa sorapumoB. BrimonHeHne mnpeoOpa3OBaHHil  BBIPAKCHHIA, 2
CpoiicTBa Jorapupmon .
npuMeHeHue (opMyI1, CBI3aHHbBIX CO CBOWCTBaMH JIOTapru(hMOB.
19. Tema 1.19 CamocrosiTesibHast padoTa 00y4arouIerocs.
o JecstruHble U HaTypanbHble Jorapupmel. opmysia nepexosa ot Jorapudma 2
JlecsiTHYHBIE H HATYPAJbHBIE JIOrapu(pMBbI
110 OJJHOMY OCHOBaHHIO K JIOTApU(MY M0 IPYTOMY OCHOBaHHIO.
20. Tema 1.20 CamocrosiTesibHAasi padoTa 00y4arouIerocs.
U Omnpenenenne  o0JacTH  JOMYCTHMBIX — 3HAYEHWH  JIOTapu()MHUUECKOTO 2
Jlorapudgmuyeckne ypaBHeHHs H HEPaBEeHCTBA N
BbIpakeHusl. Pemenne norapupMudecknx ypaBHeHHH.
21. Tema 1.21. CamocrosiTe1bHast padoTa 00y4yaromerocs. )
KonTtponbnas pabora Nel. Konrponbnas padora Nel.
Pa3nen 2. OCHOBbI TPMTOHOMETPHH 2/28
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22. CamocTosiTenbHasi paboTa o0y4aroerocs.
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 CamocrosiTesqibHasi paboTa o0yuaromerocs.
- 3HaKM CHHYyCa, KOCHHYCa M TaHreHca. [IpuMeHeHHe TpH pelIeHUe
3HaKM CHHYCA, KOCHHYCA H TAHT'€HCa
MIPAaKTHYECKHX 33734,
25. Tema 2.4. CamocTosiTe1bHaAsi padoTa 00y4yaromerocs.
3aBHCHUMOCTH MEKIY CHHYCOM, KOCHHYCOM M | 3aBUCHMOCTH MEXy CHHYCOM M KOCHHYCOM. 3aBHCHMOCTb MEXIY TAHT€HCOM
TAHTe€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 CamocrosiTesibHasi padoTa 00y4arouIerocs.
o Wzyyenne Qopmyn ciaoxeHHs sl CHHYCa, KOCHHYCa M TaHTeHCAa Pa3IMYHBIX
DopMyIbI CII0KEHUS
YTJIOB.
28. Tema 2.7 CamocrosiTesibHAasi 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 €IMHUYHON OKPY>KHOCTH
®opMyJIbl IPUBeEIEHUSs
1 IPUMEHEHHE X JUIsl BbIBOJA (POPMYJI IPUBEACHUS
30. Tema 2.9. CamocrosiTesibHasi padoTa 00y4yarouierocs.
I[Ipumenenne popmyJ1 TPHTOHOMETPHHU NPH Pemenne 3amau Ha mpeoOpa3oBaHHE TPUTOHOMETPUYECKHX BBIPAKEHHH C
pellleHNH 33824 IIPUMEHEHHEM BceX (OPMYIT TPUTOHOMETPHUH
31. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 2.10. OmnpeneneHue apkkocHHyca M ero cBoicrBa. @opmyna i peHIeHUs
Apxkkocunyc. Pemenue ypaBHeHus cos(x) =a | ypaBHEHHH cos(X)=a
Apkcunyc. Pemienne ypaBueHnuii sin(x)=a OmnpeneneHue apkCUHyca U ero cBoicTBa. @opMyna i pemeHus ypaBHEHUH
sin(x)=a
32. Tema 2.11. CamocTosiTe1bHast padoTa o0y4yaronerocs.
APpKTaHIeHC U apKKoTaHTeHC. Pentenne Omnpenenenne apKTaHreHca M apKKOTaHIeHca M UX cBoiictBa. Mopmyna s
ypaBHeHHii tg(x)=a u ctg(x)=a pemeHus ypaBHeHHH tg(X)=a u ctg(x)=a.
33. Tema 2.12. CamocTosiTe1bHast padoTa o0y4yaromerocs.
IIpeodpazoBaHue TPUTOHOMETPHUECKUX [Ipeobpa3oBaHre TPUTOHOMETPUUECKHX BBHIPKEHHH W NPUMEHEHHE MX HpPHU
BbIpa:KeHU i pelleHre NPaKTHYECKUX 3a/1a4.
34. Tema 2.13. CamocrosiTesibHAasi 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. CamocrosiTeJibHAsi padoTa 00y4ar0IIerocs.
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. CamocrosiTeibHasi paboTa o0yuaromerocs.
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 YMCaA0BOi GPYHKIIUM U CIIOCOOBI . . 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)
¢bynkiuu. HawMenpliee u HauOonbliee 3HaueHUs (yHKUUH. YeTHOCTh |
HEUYETHOCTh (DYHKIIH.
38. Tema 3.2 CamocrosiTesibHAasi padoTa 00y4arouIerocsi.
- Wzydenue noHATHA 0OpaTHOHM (YHKIINH, ONpEIclcHHE BHA, HAXOXKICHHUE e 2
H3zydenne noHsaTust 00paTHoii pyHKIUH o
o0acTH onpeneneHns 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 pyHkumu
[IpoMexxyTKH 3HAKOMOCTOSHCTBA. AJTOPUTM HCCIeNOBaHUSA (YHKIMH Ha
YETHOCTH U HCUYCTHOCTD.
40. CamocrosiTesibHasi padoTa 00y4arouIerocs.
Tema 3.4, Ioctpoenue rpadukoB ¢pynknuu. CocTaBieHHe BUAOB QYHKIUN 11O JaHHOMY
IIocTpoenue rpadpukoB QyHKIUMH. YCIIOBHIO, PEIIEHKE 3a4a4 Ha DKCTPEMYM. >
DOYyHKIUOHATbHBIE 3aBUCHMOCTH B peajibHbIX | BrinonHenue npeobpasoBanuii rpaduka GyHKIHH
npoueccax O3HakoMJIeHHE C TIpuMepamMH (PYHKIIMOHAIBHBIX 3aBUCHMOCTEH B pealbHBIX
nponeccax U3 CMEKHBIX JUCHTUITIINH.
41. IIpakTHyeckoe 3aHsATHE.
Tema 3.5 CrenieHHass QyHKIOUS ¢ HATYpaJdbHBIM M IENBIM MOKa3areneM. [loka3arenbHas
- gk Jlorapudmudeckas pyHknus. Beraucienne 3HadeHud GyHKIAN 110 I'pynnosas
CreneHHble, NOKa3aTelbHbIE H by pud by by 2 Py
3HAYCHUIO apTyMEHTA. JUCKYCCHSI
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, IIOKAa3aTeJIbHBIX M JIOTapUPMHUYECKUX (QYHKIHH. >

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.
e [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. CamocTosiTe1bHasi padoTa 00y4yaromerocs.
2
KonTpoabnas pabora Ne3. KonrponbHas padora Ne3.
Pasnen 4. Komounaropuka 0/10
46. Tema 4.1. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
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/II pasMEIICHUAMH, COYCTAHUAMMU, 2
Pa3mennenus, coueTaHus, NepecTaHOBKH
NEPECTAaHOBKAMU 1 q)OpMyJ'IaMI/I JUISA UX BBIYHCIICHU .
48. Tema 4.3. CamocrosiTesibHasi padoTa 00y4arouIerocs.
IlepecranoBku u pakTopuaia. Yucmao [TepecranoBku u dakropuan. Uucno coyeranunii. 2
codeTaHui
49. Tema 4.4. CamocrosiTesibHAsi padoTa 00y4arouierocs.
Tpeyroabuuk IHackajis. @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
HCNO0JIb30BaHHEM MPaBHJ KOMOHMHATOPUKH Pemenre npakTHYECKWX 3a/a4 C KCHOJB30BAHUEM IOHATHA M TPaBHII
KOMOMHATOPUKU
Pa3gen 5. DneMeHTBI TeOpUH BEPOATHOCTEl M CTATHCTUKH 0/24
51. Tema 5.1 CamocrosiTe1bHast padoTa 00y4yaromerocs.
o [IpencraBneHne MAaHHBIX C TOMOIIBIO TaONWMIl M AWarpaMMm. bBHHApPHBIN
IIpencraBiienne JaHHBIX U ONHKCATeIbHasI L
. . . CIIy4aiHbIN OMBIT (MCTIBITAHUE), YCIIEX U Heyadya. HezaBucUMble MCTIBITAHUS. 2
craTucTuka. BUHapHBIIi ci1y4aiiHblii onbIT 2
CepI/m HE3aBUCHUMBIX HCIIBITAHUH OO0 MEPBOTO YyCIExa. Cepm{ HC3aBUCHUMBIX
(ucnbITaHue), ycnex U HeyAaya. o
ucnblTaHui bepHysin.
52. Tema 5.2 CamocrosiTesibHAasi padoTa 00y4arouIerocs.
- DnemMeHTapHbIe COOBITHS (MCX0b1). ONpenereHne cydaiHoTo, JOCTOBEPHOTO 2
Co0bITHsi. BeposiTHOCTD €COOBITHSA o
1 HEBO3MOKHOTO coOBITHH. Kitaccuueckoe onpeeneHne BeposiTHOCTH.
53. Tema 5.3. CamocrosiTesibHAasi padoTa 00y4arouIerocs. )

le/lMepLI NPUMEHCHUA 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
o0beAHEeHHE COOBITHI, TPOTHBOIOI0KHbIE )
COBLITHSL coObiTusiMu.  Omepaliiu  HaJl COOBITMSIMH: II€peceyeHue, OOBeIUHEHMHE,
MIPOTUBOIIOI0KHBIE COOBITHSI.
55. CamocrosiTe1bHast padoTa o0y4yaromerocs.
Tema 5.5. W3yyeHne TeopeMbl O BEPOSATHOCTH CYMMBI HECOBMECTHBIX COOBITHH M €e
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. CamocrosiTeibHasi paboTa o0yuaromerocs.
Tema 5.6. O3HakOMJICHHE C  TPEICTAaBICHHEM  YHCIOBBIX  JaHHBIX M HX
Cayuaiinble BeanyuHbl. LleHTpanbHbIe XapaKTepUCTUKaMH:  TEeHEpalbHas COBOKYIHOCTb, BBIOOpKa, cpenHee 2
TEHJACHUHMH CJIy4aiiHOM BeJHMYHUHBbI apudmernyeckoe, Mona, meauaHa. [loHsTHe O 3ajayax MareMaTHYECKOil
CTaTHCTUKH.
57. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Tema 5.7. UucnoBble  XapaKTEpUCTUKM  CIy4aillHbIX  BEJIMYMH:  MaTeMaTU4eCKOe 2
Jucnepeus M cTaHIApPTHOE OTKJIOHEHHUE OXKUJaHHe, JAHUCHepCHsl U CTaHAapTHOe OTKIoHeHHe. [lucmepcus u
CTaH/IapPTHOE OTKJIOHEHUE YHCIIOBBIX HA0OPOB.
58. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Cnyuaiinas  BenuuuHa.  Pacnpenenenue  BepositHocTedl.  [Iuarpamma
Tema 5.8. pacmipenenenus. [Ipumeps! pactpeneneHuii, B TOM 4HCIE, TEOMETPHUECKOE H
Jucnepcuu reoMeTpuYecKoro u OMHOMHAIBHOE. 2
OMHOMMAJILHOIO pacnpeaeleHust MaremaTtuueckoe O)KHAJaHUE OuHapHOI ciayyaitHoi BEJIMYHMHBI.
MaremaTnyeckoe OKHIaHHE CyMMBI CIy4alHbBIX BEeIMYHH. Maremaruueckoe
OXXMJAHUE U TUCIICPCHsI TEOMETPHUYECKOTO M OMHOMHUAJILHOTO PacHpe/Ie/ICHHH.
59. Tema 5.9. CamocrosiTe1bHast padoTa 00y4yaromerocs.
3akoH 0o.1bIMX YMcel. BbIOOpouHbIil MeTOox 3akoH OONBIIMX 4YHCENl W €ro poib B HayKe, NpUPOJAE U OOIIeCTBe. 2
HCcaeT0BaHMIT BbI00OpOUYHBII METO/T HCCIIEI0BAHUIA.
60. Tema 5.10 CamocrosiTe1bHast padoTa 00y4aroImerocs.
e [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. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
2
KoHTposabHas padora Ned. KonTponbHast pabota Ne4.
62. Tema 5.12 CamocrosiTe1bHast padoTa 00y4yaromerocs.
o IToBTOpEHUE U3yUEHHOTO. 2
IToBTOpeHNE H3YUEeHHOT 0
Pa3nen 6. Hayajna MaTeMaTH4eCKOro aHaJM3a 4/18
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63. Tema 6.1. CamocrosiTeJibHAasi padoTa 00y4aroIIerocs.
HenpepsiBaas ¢pynkuus. Ilpenen @ynkuus, cnocoObl 3amanus (yHkuuu. IlociienoBaTenbHOCTH, CHOCOOBI
MOCJIeI0BaTeILHOCTH. 3aJlaHusl ocieoBaTesibHOCTeH. MOHOTOHHBIE ITOCIIEI0BATEIBHOCTH.
64. Copep:xanue yueOHOr0 MaTepHaJia.
T O3HaKOMJICHHUE C TIOHATHEM IIpeJiesia MOCIeA0BaTEIbHOCTH.
ema u6 2 N O3HaKOMJICHUE C TIOHATHEM IPOU3BOJHOM. I'pynmoBas
ITonsiTHe NpPON3BOAHON, €e MeXaHUYeCKU
Wzyyenune n GpopmynupoBaHue ee MEXaHUYECKOT'O CMBICIA. JICKYCCHSI
eMpred W3yyeHne anropurMa BBIYKMCICHUsS NPOWU3BOJHON Ha NPUMEpE BBIYUCICHUS
MTHOBEHHOM CKOPOCTH.
65. Tema 6.3 CamocrosiTesqibHasi paboTa o0yuaromerocs.
o BrBon ¢GopMynBsl [UIS  BBIYHCICHHS MPOU3BOTHOW CTETIEHHOW (DyHKITHH.
IIpousBoaHas creneHHON GPyHKIHHA B N o
BIYHCIICHHE POU3BOJHOM CTCIICHHON (DYHKIIHH.
66. Tema 6.4. CamocrosiTeqbHas1 paboTa o0yuaromerocs. 3
Ipasiia xuddepenmposanms ngI/IBBOHHaﬂ OT CyMMbl, TMPOWSBENCHHA M HacTHOTO JABYX GyHKIHH.
pOU3BOHAS CI0XKHON (QPYHKIINU
67. Tema 6.5. CamocrosiTesibHAast paboTa 00y4yarouerocs.
IIpon3BoaHbIe HEKOTOPBIX 3J1eMeHTAPHBIX YcBoenne — mpaBua  AUQQEPEHIMPOBAHMS,  TAOMUIBI  NPOU3BOIHBIX
bynkumii 3JIEMEHTAPHBIX (YHKIUH.
68. Tema 6.6. CamocrosiTe1bHast padoTa o0y4yaromerocs.
IIpumeHenne MPOU3BOIHBIX 3JIEMEHTAPHBIX [MpumeHneHne TaOMMIBI MPOM3BOIHBIX JJIEMEHTAPHBIX (QYHKIMHA M IPaBUIl
(yHKIMIi IPU pelIeHuH 32124 JuddepeHInpoBaHus U1l HAX0XKACHHS NPOU3BOHBIX (DYHKIHH.
69. CamocrosiTesibHAasi 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. Tadauia nepBoodpa3sHbIX ITepBooOpaznas. Tabmuia nepBoobOpasHbix. CBOMCTBA TOTapU(PMOB.. JIUCKYCCHS
73. CamocrosiTe1bHast padoTa 00y4yaromerocs.

Tema 6.11.
HHTerpan, reomerpudecKuii 1 GpU3NYECKUI
CMBICJI MHTErpaJia. Beluuc/jieHHe HHTerpasa 1o
¢popmyne Hororona—Jleiionnua

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

4/10

74. Tema 7.1 CamocTosTenbHast paboTa o0y4aromerocs.
. PaBHocunbHble ypaBHeHMs. TeopeMbl O PpPaBHOCWIBHOCTH YpaBHEHUH.
H3yyeHue Teopuu paBHOCHIbHOCTH 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
pa3iioxeHus: HA MHOKUTeIH. MeTo/ BBeleHUs | NIepeMEHHOW. PemieHne paloHaNbHBIX, UPPAlMOHAIBHBIX, ITOKAa3aTEIbHBIX, p
HOBOIii mepeMeHHOi Jorapu()MUYECKUX U TPUTOHOMETPUYECKHX YPaBHEHHUH JaHHBIMU METOJaMHU
76. Tema 7.3 CamocrosiTesibHAast padoTa 00y4arouIerocs.
N . PaBHOCHiBbHOCT HepaBeHCTB. CHCTeMa M COBOKYIMHOCTH HEPaBEHCTB. 2
Pemenue HepaBeHCTB ¢ OHOM MepeMeHHOM
HppaumonanbHbele HepaBeHcTBA. HepaBeHCTBa ¢ MOyIeM.
77. Tema 7.4. CamocrosiTe1bHast padoTa o0y4yaromerocs. )
PenreHue HepaBeHCTB MeTO0M HHTEPBAJIOB CyTbh MeTOa HHTEpBAJIOB. PerieHne HepaBeHCTB JaHHBIM METOIOM.
78. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Tema 7.5. CyTb MeTO/a MO/ICTAaHOBKH.
Pemenue cucreM ypaBHeHHii METOIOM Pewienue cucreM ypaBHEHHUI METOIOM MOJICTAHOBKU
NMOJCTAHOBKH, METOAOM AJIre0panyecKoro CyTp MeTO/1a aNre0panvecKoro CI0KEHHsI. 2
CJI0KeHMSI U METO10M BBeJIeHHUsI HOBOit Pewienne cucteM METOIOM aJIredpandecKoro CIOKEHUs
nepeMeHHO’ CyTb MeTOZIa BBEJICHNS HOBBIX IIEPEMECHHBIX TSI 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 Neb
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. > I'pynnosas
P pH. . ITapannenbHOCTh NPSAMBIX B IPOCTPAHCTBE. JIUCKYCCHS
MapannensHOCTH NPAMBIX, NPSIMOW 1
Teopema o napasuienbHbIX MPSIMBIX.
ILUIOCKOCTH .
[MapayienbHOCTh NPSIMOH 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 CamocTosiTenbHasi paboTa o0y4aroerocs.
- . [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.
IlepneHIMKYISPHOCTD 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. CamocrosiTeibHasi paboTa o0yuaromerocs.
Tema 8.6. PaccrosiHue OT TOUKM 10 MIIOCKOCTH.
MepneHANKYJISIP U HAKJIOHHBIE. YTOJ MEKAY | YTOJI MEXKAY NPAMON U MIOCKOCTBIO. 2
NPSAMOIi ¥ IVIOCKOCTBIO. JIByrpaHHbIN yroJ. JIByrpaHHbli yroi.
[Tpu3HaK NeprneHAUKYIIPHOCTH ABYX IIOCKOCTEH.
87. Tema 8.7. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
2
KounrtpoabHas 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. AHcKycen
[Tapasnenenunen.
89. CamocrosiTesibHast padoTa 00y4arouIerocs.
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: OKTA3AP, NpaBWJIbHAs TpU3Ma M TNpaBWIbHAas NHpaMHIa, NPaBWIbHAs TPeyrojbHas 2
AOAEKA3AP H HKOCAIAP nMpaMuia W TPaBWIBHBIA TeTpasap, KyO. I[IpeacraBieHne O NpaBHIBHBIX
MHOTOIPaHHMKAX: OKTa’Ip, AOAEKAIAP U UKOCAIP.
91. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 9.4. [NonATne HUIMHAPUIECKON NOBEPXHOCTU U HUINHAPA. >

Huannap. Ilomaab NOBEpPXHOCTH IIHJIMHAPA

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

92. CamocTosiTenbHasi paboTa o0y4aroerocs.
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. CamocTosiTe1bHaAsi padoTa 00y4yaromerocs.
Bobrunciienue 3JieMeHTOB MHOTOrPAHHHKOB: OneMeHTHI PU3MbI U HPAMUIBL. BBrncieHne 31eMeHTOB MHOTOTPAaHHUKOB:
péopa, IMaroHaJu, yribl pEOpa, TMaroHaIH, yIiabl. AJITOPUTM PEIICHHUS.
95. IIpakTHyeckoe 3angATHE.
Tema 9.8. ITonsarue ob6wvema.
IMonsiTue 00beMa. O0beM NPSIMOYT0JIBLHOTO O0BeM MPSIMOYTOJIBHOTO MapajuIeIenuIe a. T
napasJenenunena. Oobem npsaMoii npusmbl 1 | O0beM NPsIMON IPU3MBL. PEHHHT
HMJIMHIPA OO0beM nuIMHapA.
Pewenue 3anay.
96. IIpakTHYecKkoe 3aHATHE.
Tema 9.9. Brruncienne 00beMOB TeI C TOMOIIBIO ONPEAEIICHHOTO HHTErpaa. T
O0bem nupamMuJbl, KOHyCa M Iapa OObeM nupamusl, KOHyCa, mapa. PEHHHE
Pemenue 3amau
97. CamocrosiTe1bHast padoTa 00y4yaromerocs.
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 o0y4yaromerocs.
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. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Tema 9.12. W3o6pakeHne Ten BpalleHNs Ha TUIOCKOCTH. Pa3BépTka mumuHapa.
Tena Bpamenns. Huaunapnyeckas [umuaapryeckas NOBEpXHOCTH, 00pa3yIoIine HMINHIPUIECKON TTOBEPXHOCTH,
MOBEPXHOCTH U ee Pa3BEPTKa OCh ULWIMHApPHYECKOH moBepxHOCTH. 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, cdepa, BOHCAHHAS B MHOTOTPAaHHUK, WM TEJIO BPAILCHUS.
MHOTOTrPAaHHHKOB.
102. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 9.15. IMogo6uele Tema B mpocTpaHcTBe. COOTHOIIEHHWS MEXAY IUIOMAAIMHU )
TToxo0ue Tea MMOBEpXHOCTEH, 00BEMaMU TIOTOOHBIX TEI.
103. Tema 9.16. CamocrosiTeqbHas1 paboTa o0yuaromerocs.
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. CamocrosiTesibHAasi padoTa 00y4arouIerocs.
Pa3no:keHue BeKTOpa Mo TPém PaznoxxeHne BekTOpa MO TpEM HEKOMIUIAHApHBIM BekTopam. IIpaBmio )
HEKOMILTaHAPHBIM BekTopaM. IIpaBuJio TapaJuIesenuesa.
napaJjiesenunena
106. Tema 10.3. CamocrosiTesibHast padoTa 00y4yarouerocs.
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 o0y4yaromerocs.
Tema 10.5. KoopauHaTsl cepeuHbl 0Tpe3Ka. )
Ipocreiimmue 3a7a4u B KOOpAHMHATAX BrlunciieHue AMHBI BEKTOPA [0 €r0 KOOPJHHATAM.
PaccrosiHre Mex1y AByMs TOUKAMH.
109. CamocrosiTe1bHast padoTa 00y4yaromerocs.
Tema 10.6. Yron Mexay BEKTOpaMH. )
CkajisipHoe Mpou3BeeHNe BEKTOPOB CkaisipHOE IPON3BE/ICHHE BEKTOPOB.
Pewenue 3amgau
110. Tema 10.7. CamocrosiTe1bHast padoTa 00y4aromerocs.
BBIMHC/ICHIE YITIOB MEAKITY NPSIMBIMH B Brruncienue yriioB Mexxay MpSIMBIMH U INIOCKOCTSIMH. )
TJIOCKOCTSIMH.
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111. Tema 10.8 CamocTosiTe1bHaAsi padoTa 00y4yalomerocs.
K0OpIMHATHO-BEKTOPHBII METOX PH KoopnuHaTHO-BEKTOPHBIM METOA MPH PELICHUH T€OMETPUYECKUX 3a/1a4. ) )
pelleHuH reoMeTpUYecKHX 32124
112. Tema 10.9. CamocTosiTe1bHaAsi padoTa 00y4yaromerocs. ) 3
IloBTOpEHUE H3Yy4YEHHOT O [ToBTOpEHUE U3yUEHHOTO.
Koncyabranus 2
JK3aMeH 6
Bcero: | 24/200/2/6

J1sl XapaKTepUCTUKU YPOBHSL OCBOEHHUs y4eOHOr0 MaTepualla UCIIOJIb3YOTCS CIeytole 0003HaueHus:
1. — 03HaKOMHUTENNbHBIN (y3HABaHUE PaHEE U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. — penpoAYKTUBHBIN (BBIIOJIHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKLUHU UJIH 110JI PYKOBOACTBOM);
3. — NPOJYKTUBHBIN (IUIAHKPOBAHUE U CAMOCTOSITEIILHOE BBIIIOJHEHUE JIEATEIbHOCTH, pEIIeHNE IPOOJIEMHBIX 3a71a4).
[TocnenoBarenbHOE TEMAaTUYECKOE IUIAHUPOBAHHUE COZEp)KaHUs pabodeill mporpaMMbl JUCLUILIMHBI, KaJleHJapHble 00bEMbl, BUJIbl 3aHATHH, (POPMbI
OpTaHU3aIMH CAMOCTOSATEIBHOM PabOThI TaK)Ke KOHKPETU3UPYIOTCS B KalleHAapHO-TeMaTrnueckoM 1utane ([Ipumoxenne Ne 1).
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3. ®OPMbI KOHTPO.JISI U METOANYECKUE MATEPHAJIbI,
OIPEJEJISIOIINE TPOIEAYPHI OIEHUBAHUS 3HAHUI, YMEHUM,
INPAKTUYECKOI'O OIIBITA, XAPAKTEPU3YIOIUX ITAIIbI ®OPMUPOBAHUSA
KOMIIETEHIIUI

®onp oueHouyHbIX cpencts (namee — @OC) - KOMIUIEKT METOAMYECKUX M 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 JTUCIHUITJIMHBI

4.1. Tpeﬁ()BaHI/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-MeTOoAUYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne 1 CHUIITHHbI

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

OcHoBHasi yueOHasi iuTeparypa:
1. bocomonos, H. B. MaremaTuka : yueOHHK Ui CpeIHEro npodeccnoHalbHOT0 00pa30BaHHUS

/ H. B. Bboromosnos, Il. . Camoiinenko. — 5-¢ u3m., mepepad. m gon. — Mocksa :
WznatensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-07878-7. — Tekcr : onektponusiii // OBC IOpait [caiit]. — URL:

https://urait.ru/bcode/449006.
JlonosiHUTeIbHAS yuyeOHAas JJuTepaTypa:
1. Hlunaues, B. C. MaTtemaTuKa : y4eOHUK U MIPAKTUKYM JUIsl CPEIHETO MpodeccrnoHalIbHOTO

obpazosanus / B. C. lllunaues ; nox penakiueit A. H. Tuxonosa. — 8-e uzj., nepepad. u
nor. — Mocksa : M3parensctBo KOpaiit, 2023. — 447 c. — (IIpodeccuonanpHoe
oOpaszoBanue). — ISBN 978-5-534-13405-6. — TexkcT : anektpoHHslii // OOpa3oBaTenbHas
iatgdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549

2. bocomonos, H. B. T'eomerpus : yueObHOe mocoOue ansi cpeaHero mnpodeccrnoHalIbHOTO
obpazosanust / H. B. boromonoB. — Mocksa : UznatensctBo Opaiit, 2020. — 108 ¢. —
(ITlpodeccuonanbuoe oopazosanue). — ISBN 978-5-534-09528-9. — Tekcrt : 251eKTpOHHBIH //
OBC Opaiit [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. Ilepeuenb pecypcoB HHGOPMAIMOHHO-TEJIeKOMMYHUKAIIMOHHON  CeTH
«AuTepHer» (masee - cerb «UHTEpHET»), HEOOXOAUMBIX [JIsi OCBOEHHS IMCHUNJIMHBI
(MmomyJis)

Ne HaumeHoBaHue 3/IeKTPOHHOH OMOIHOTEYHOI CHCTEMbI

loroBop Ha goctyn Kk ObC ZNANIUM.COM wmexny YYHuT B nune aupexropa CD
YYHuT u OO0 «3nanunym»Ne 2024-36¢ ot 09.07.2024

JloroBop Ha goctyn k IBC «9BC IOPAUTY (moiHast KOJIEKIHs) mexay YYHuT B
2. nmune nqupekropa 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 «Jlanb» Ne OI'3-
4 |647 or 08.07.2024

Jlorosop Ha poctyn k COb mexny YYHuT u usparensctBom «Jlaup» Ne COb 47-J1C
5. 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 Y YHuT 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'ypees [u np.] ; ox
8. pen. A. B. Mansko. — Mocksa : KaoPyc, 2024. — 263 c. — ISBN 978-5-406-12322-5)
vexxny YYHuT B nmume mupektopa CO YYHuT u OOO «KuoPyc memma» Ne O6/H ot

16.10.2024 r.
No Anapec (URL)
1. http://school-collection.edu.ru/ Enunas xoyiekipu nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
2. znanium.com DJEKTPOHHO-OMOIMOTE HAs CUCTeMa

4.2.3. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHI, HCIOJIB3yeMbIX NPH OCYIIECTBJIEHUH
o0pa3oBaTeIbHOTO Tpollecca MO AUCHUILIMHE (MOAYJI0), BKJIWYasg IepevyeHb
NMpPOrpaMMHOro ofecrneyeHusi M HHPOPMAUMOHHBIX CHPABOYHBLIX cHCTeM (NmpH
HEO0XO0UMOCTH)

HanmeHoBaHue NporpaMMHOro odecreyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmc

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. Aare6pa
Jlexuuonnoe
1 Omnpenenenue norapupma 2/2 OKTs10pb ! Pemnts 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 MaTeMaTH4eCKOro aHaJu3a
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. YpaBHeHHs M HEPABEHCTBA
OOmme MeTonmbl pelIeHHs YypaBHEHHH.
6 | Meton pa3noxkeHHs Ha MHOXuTenu. | 2/12 Jlexabpb Ypox Pemuts 3amaun
Merto BBeIeHUsI HOBOU IIEPEMEHHOU
IToBTOpPUTH
7 | UroroBas xoHTpoNbHas paboTa 2/14 Jexabpn VYpok PO CHHBIN
Marepuan
Bcero uacoB:
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 | cTepeomeTpHH. [TapamnensHocts | 2/16 Mait SaAHSTHE Pemmuts 3anaun
TIPSIMBIX, IPSIMOM M TNTIOCKOCTH
Pasznen 9. MHOrorpaHHMKH M KpYyIJible TeJja
Ilonsitue Muororpannuka. Ilpusma. Ila . Jlexunonnoe
9 P P 2/18 Mait 1 Pemute 3agaun
[Mapannenenumnesn. 3aHsTHE
[onsarue o0BeMa. O0Bvem
10 | mpssMOYronbHOIO napauienenunena. | 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 U YyMHOXEHHE | 2/24 Hronb Ypoxk Pemuts 3anaun
BEKTOPOB.
Koncyabrauus 2
IK3aMeH 6
Bcero yacos 32
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. ObaacTh NpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
JUCIUIUIMHBI MaTeMaTHKa, BXOJSIIEH B COCTaB MPOrpaMMbl IMOATOTOBKH CIIEIMATIHCTOB
cpeaHero 3BeHa 1o cneuuanbHoctd 40.02.04 IOpucnpynenuus (ykpynHEHHas Trpynna
crnenuansHocTedt 40.00.00 FOpucnpynenmus). O0beM 4YacoB Ha ayAUTOPHYIO HArpysKy Io
JTUCIUILINHE 24, Ha caMocTosTeNbHYI0 padoty 200.

2. O0beKThI OLICHUBAHUS — Pe3YJIbTATHI 0CBOCHUS M CUMILINHBI

@®OC 103BOJIAET OLIEHUTH CIEAYIOIINE PE3YIbTaThl OCBOSHUS AUCLMIIIIUHBI:

OcBoeHue coaepx aHusi yueOHOW NUCHUIUIMHBI 00€CIeYrBAaeT JOCTH)KEHUE CTYAEHTaMu
CIIEYIOIIUX PE3YJIbTATOB:

JIMYHOCTHBIX:

B pesynaprare u3yyeHHs MaTeMaTUKA Ha YPOBHE CpeIHEro oOmero oOpa3oBaHUs Y
oOyuatotierocst 6yayT chopMUPOBaHbI CIIEAYIONINE JUYHOCTHBIE PE3YJIbTAThI:

1) rpax1aHCKOro BOCIIMTAHHUSA:

cOPMUPOBAHHOCTh ~ TPAXKJIAHCKOM  MO3UIUU  OOydarolerocss Kak aKTHUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBa, NMPEACTABICHUE O MAaTEMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUI, MpOIeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OIPOCHI U JAPYroe), yMEHUE B3aUMOJAEHCTBOBATh C COLMAIbHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHEM;

2) [aTpPUOTHYECKOTO BOCIHTAHUS: CPOPMHPOBAHHOCTH POCCHMCKOH TpakJaHCKON
UJCHTUYHOCTH, YBKEHHUS K MPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHUKH, LIEHHOCTHOE
OTHOUIEHUE K JOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAaHUE ITUX JOCTHKEHUHN B IPYTUX HAyKaX, TEXHOJOTHIX, Chepax SIKOHOMUKU;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapoaa, CHhOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMS, ITUYECKOIO IOBEJCHUS, CBA3AHHOIO C MPAKTHUUYECKUM IPHUMEHEHUEM TOCTHUKEHUI
HAyKH U JAESITETHbHOCTBIO Y4YEHOTO, OCO3HAHHE JMYHOTO BKJIa/Ja B TMOCTPOEHUE YCTOWYMBOTO
Oynyuiero;

4) 3CTETUYECKOIr0 BOCIIUTAHUS:

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

5) ¢pu3n4ecKoro BOCHUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKNE 3HAHUSI B MHTEpecax 3J0pOBOTo U
Oe3omacHoro obpa3a >KU3HH, OTBETCTBEHHOE OTHOILICHHE K CBOEMY 3/0pOBBIO (310pOBOE
nuTaHue, cOaaHCUPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (pu3nueckas akTUBHOCTB),
¢u3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHIATUAX CHOPTUBHO-03JOPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpyIOBOTO BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOMs, MHTEpEC K pa3iIMyHbIM cdepam
npo(hecCHOHANBHOM JESITeTbHOCTH, CBSI3aHHBIM C MaTE€MaTHUKOM M €€ NMPUIIOKEHUSMHU, YMEHHE
CoBepIIaThb OCO3HAaHHBIM BBHIOOP Oyaymied mnpodeccud U Ppealn30BBIBATE COOCTBEHHBIE
JKU3HEHHbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMy oOOpa3oBaHHUIO U
camM000pa30BaHMIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY y4YacTHIO B PEIICHUHU
MPAKTUYECKHX 3a7a4 MaTeMaTUYeCKO HalpaBIeHHOCTH;

7) 3KOJOrMYECKOr0 BOCITUTAHHUS:

c(OPMUPOBAHHOCTh  JKOJOTMYECKOM  KYJIbTYphl, IIOHHMMaHHE€ BIMSHHUS  COLMAIBHO-
HDKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOM Cpelbl, OCO3HAHUE
JI00aNbHOTO  XapakTepa  JKOJIOTMYECKUX  MpoOieM, OpHeHTaluus Ha  [PUMEHEHHE
MaTeMaTHUeCKUX 3HAHMUHN Ui peleHMs 3a/1ad B O0JIACTH OKpYXarolleil cpeibl, MiIaHupOBaHUE
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCIEICTBUH ISl OKPYKatollel Cpeibl;

8) LIEeHHOCTH HAayYHOI'O TTO3HAHUS:
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c(hOpMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM ¥ OOLIECTBEHHOW TMpPAKTUKHU, IMOHMMaHHE MaTeMaTUYeCKOM Hayku Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, TANOB €€ Pa3BUTUSI M 3HAYUMOCTH IS Pa3BUTHUS LIMBWIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH U MaTEMaTU4YECKOU KYIbTYPOU KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh TPOCKTHYIO U MCCIIEIOBATENBCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B IpyIIIIE.

MeTanpeIMeTHbIX:

B pesynbTate OocCBOEHHS MpOrpaMMbl IO MaTE€MaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOydaromerocss OyayT chOpPMUPOBAHBI METANPEAMETHBIE PE3yIbTaThl,
XapaKTepU3yIOlIMecss  OBJAJCHUEM  YHHBEpPCaJIbHBIMU  I1O3HABATEIBHBIMU  JCHCTBUAMU,
VHUBEPCATHbHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU W YHHUBEPCAIBHBIMU PETYISITHBHBIMU
NEUCTBUSIMU

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

bazoevie nozuueckue oeiicmeus:

BBISIBJISTH M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NpPH3HAK KIACCU(PUKAIUKA, OCHOBAHUSA JUISI 000OIIeHUs U
CPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPUHHUMATH, (OPMYJIUPOBATh M MPEOOPA3OBBIBATH CYXKJICHUS: YTBEPIUTCIBHBIC H
OTpHUIaTeNIbHbIC, EANHUYHBIC, YaCTHBIE U OOIINE, YCIOBHBIE,

BBISBJISTH MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W IPOTHUBOpEYHs B (akrax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, MpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JieNiaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUeHHH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

MIPOBOAMUTH CAMOCTOSITENILHO JIOKa3aTelIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUHN (IIPsIMbIE U OT
MPOTUBHOTO), BHICTPAUBAaTh AapPTyMEHTAIMIO, MPHBOJUTH TPUMEPHl W  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpPATH CIIOCO0 pemeHnus y4eOHOW 3a1aun (CpaBHUBATh HECKOJBKO BapUAaHTOB PELICHUS,
BbIOMpaTh HanOoJIee MOAXOSAIINN C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

MCIOJIb30BaTh BOMPOCHI KAaK HCCIEAOBATEIbCKUN WHCTPYMEHT IMO3HaHUsA, (GOPMYyIUpPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpEUHEe, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

MPOBOJUTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, HCCIEJOBAaHUE  TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEKTa, SBIEHHS, MPOIEeCCa, BHISIBICHHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITENNFHO (OPMYIHUPOBATh OOOOIIEHHS] M BBIBOJIBI MO pe3yJabTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBATh JIOCTOBEPHOCTH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

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

Paboma c ungpopmaueii:

BBISBJIATH NeUIUTH HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX AJIi OTBETAa Ha BOMPOC W IS
pEIICHUS 3aa9H;

BBIOMpaTh  MHPOPMAIMIO U3  HCTOYHUKOB  PA3IUYHBIX  THIIOB, AaHAJIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HMHTEPIPETUPOBATh HH(DOPMAIMIO pPa3IMYHBIX BHJIOB ©  (GopMm
MPEJICTaBICHHUS,

CTPYKTYPUPOBaTh HHGOPMAIIHIO, MPEJCTABIATh €€ B pa3InUHbIX (popmMax, HIUTFOCTPUPOBATH
rpaduvecKku;

OIICHWBATh HANE&KHOCTh HWH(OOpPMAIMK 1O  CaMOCTOSITENIbHO  C(HOPMYIHPOBAHHBIM
KpUTEpUIM, CHOPMYIUPOBAHHBIM CAMOCTOSATEIHHO.
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KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBUSA

BOCIIPUHMMATh U (DOpPMyIHpOBaTh CYXJIEHHS B COOTBETCTBUU C YCIOBHSAMHM 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 XoAe OOCYXAEHHUs 3a7aBaTh BONPOCHl IO CYIIECTBY OOCYXIaeMOH TeMbl, MpPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEJIEHHbBIE HAa MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSAMH APYrMX YYaCTHMKOB Juajora, oOHapyKuBaTh Pa3jIM4Ke U CXOICTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

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

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe AeficTBUSs

Camoopzanuzayus:

COCTABIIAATh IUIAH, aJITOPUTM pEIICHHs 3aJadd, BBIOMpATh CHoco0 pemieHus ¢ y4ETom
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CamoKkonmponb, IMOUUOHATLHBLIL UHINENTEKM:

BJIQJICTh HABBIKAMU TTO3HABATEIHHON PEQIIEKCHU KaK OCO3HAHHSI COBEPIIAEMBIX JACUCTBUI U
MBICIIUTENIBHBIX ~ IPOLIECCOB, HUX  pe3ylbTaToB, BIaJeTh CIOCOOAMU  CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3ysIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3a1auu;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PELICHMM 3aJadd, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJbTaTa LEIH U YCIOBUSAM, OOBSICHATH MPUUYUHBI JOCTHXKEHUS
WIA HEJAOCTHXKEHMs pe3yJbTaTOB JAEATEJbHOCTH, HAaXOIUTh OMIMOKY, JaBaTh OLCHKY
IPUOOPETEHHOMY OIIBITY.

Coemecmnasn deamenbHocmy:

MOHUMAaTh U HCII0JIb30BaTh MPEUMYIIECTBA KOMAHIHOM M HMHIUBUIYaIbHOW pabOThHI IpU
pelieHMH y4eOHBIX 3ajay, IpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, pacrpeiessiTh BHABI padoOT, TOTrOBApUBATHCS, OOCYXKIATh
npolecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboThl (00CyXkIeHHs, OOMEH MHEHHH, «MO3TOBbIE
HITYpPMBI» W HWHBIE), BBINIOJHATH CBOIO 4YacTb pPabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JpYTMMM 4I€HaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

c(OPMHUPOBAHHOCTh MPEACTABICHUI O MaTeMaTUKe KaK 4acTH MHUPOBOM KyJIbTYpbl U MECTe
MaTeMaTUKd M WH(OPMAaTUKU B COBPEMEHHOM IMBWIM3AIMM, CIIOCO0AX OINUCAHUS SBJIECHUI
pEAIbHOTO MHpPa Ha MATEMAaTUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTh IMPEJACTAaBICHUM O MaTeMaTHYEeCKUX TOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, NO3BOJIIOIIMX ONMMCHIBATh U U3y4aTh Pa3HbIE IIPOLIECCHI U SIBICHUS,
B TOM YHCJIE C IOMOILIBbIO UH(POPMAIIMIOHHO-KOMMYHHUKAI[HOHHBIX TEXHOJIOTHIA;

BJIQJICHUE METOJIaMHU J0Ka3aTeJIbCTB W aJITOPUTMOB DELIEHUS, YMEHUE HUX IPUMEHSTH,
MIPOBOAMTD JJOKA3aTENbHbIE PACCYKACHUS B X0J1€ PELICHUS 3a1a4;

BIQJICHUE CTAHJAPTHBIMU IpPUEMaMHU pELICHHUs] pPAllMOHAIBHBIX M HPPALUOHAIBHBIX,
MOKa3aTeNbHbBIX, CTENIEHHBIX, TPHTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

c(OPMHUPOBAHHOCTH MPEJCTABICHUNA 00 OCHOBHBIX MOHATHIX MAaTeMaTHYECKOro aHajau3a U
UX CBOICTBax, BJIaJeHHE YMEHHMEM XapaKTepH30BaTh MOBeAeHHE (QYHKIIMM, HCIOJIb30BaHUE
MOJIyYEHHBIX 3HAHUH JJIs ONMCAHUS U aHAJIN3a PEaJIbHBIX 3aBUCUMOCTEN;

BJIQJICHUE OCHOBHBIMU TIOHATHUSMU O TIUIOCKUX U IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢durypax, uX OCHOBHBIX CBOWCTBAX;
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c(OPMHPOBAHHOCTH YMEHUS paclo3HaBaTh reOMETpUUECKUE GUTYphl Ha YEPTEXaAX, MOJIEIISIX
U B PCAIbBHOM MHPE;

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

c(OPMHPOBAHHOCTH MPEACTABICHUNA O MpOIeccaX M SBICHUSAX, UMEIOMINX BEPOSTHOCTHBIH
XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHPE, OCHOBHBIX IIOHATHUAX
AJIEMEHTapPHOU TEOPUH BEPOSATHOCTEM;

YMEHUH HaxXOAWTh M OLEHHMBATh BEPOATHOCTU HACTYIUICHHsS] COOBITMM B INPOCTEHIIMX
IIPAKTUYECKUX CHUTYallUssX M OCHOBHBIC XapAKTEPUCTUKU CIyYalHBIX BEIWYMH; BIIAJICHUE
HaBBIKAMH MCII0JIb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUU 3a1a4.

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

Yucna u eviuucnenus:

ONEPUPOBATh TMOHATHUSAMH: PALHOHAIBHOE U JEHCTBUTEIFHOE YHCIO, OOBIKHOBEHHAs H
JecATUYHas ApoOb, POLIEHTHI;

BBITIOJIHATH apU(PMETUIECKHE OTIEPALNHU C PAIIMOHATIBHBIMH U ACHCTBUTEIHHBIMH YHCIIAMH;

BBINOJIHATh NPUOIMKEHHBIE BBIUMCICHUS, HUCIOJIb3ys IPaBUIa OKPYIJIEHUs, JelaTh
INPUKUAKY U OLIEHKY pe3yJbTaTa BHIYUCICHUI;

OIIEpUPOBATh MOHATHSIMHU: CTENEHb C LENbIM IOKa3aTeleM, CTaHaapTHas (opma 3amucu
JEHCTBUTENBHOTO YMCJIa, KOPEHb HAaTypaJbHOM CTENEHM, WUCIIOJIb30BATH MOAXOMAALIYI0 (OopMy
3aIllUCH JCHCTBUTENIBHBIX YUCEN JUISl peLeHHs] TPAKTUUYECKUX 3a7a4 U NPEICTaBICHHs JaHHbIX;

OIIEpUPOBATh MOHATHSAMH: CUHYC, KOCUHYC U TaHIM€HC IPOU3BOJBHOTO YIJIa, UCIOJIb30BATh
3allUCh ITPOU3BOJIBHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIUM;

OIIEpUPOBATh MOHATUSAMU: HATypalIbHOE, 1IEJI0€ YHUCIIO0, UCIOIb30BaTh IPU3HAKU JETUMOCTU
LEJIBIX YMCEl, pa3JI0kKEeHNE YUCIIa Ha IPOCThIE MHOKUTEIH JUUIs peILieHHs 3a1a4;

OIIEpUPOBATh OHATHUEM: CTENIEHb C PALIMOHAIBHBIM [10KA3aTeleM;

OIIEpPUPOBATH MOHATHIMU: JIOTapU(M Yncia, A1eCATUUHBIE U HaTypalibHbIE JIOTapu(MBI.

Ypasnenus u nepasencmea:

OIEpPUPOBATh MOHATUSAMH: TOXAECTBO, YpaBHEHHME, HEPaBEHCTBO, IIEJIO€, PallMOHAIBHOE,
UppalMOHATIbHOE YpPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHMUE;

BBIMOJIHATE ~ NpeoOpa3oBaHUsl  TPUTOHOMETPHUECKMX  BBIPAXEHHH W pemiaTth
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE NPeoOpa30BaHUs IIENbIX, PAllMOHAIBHBIX M HUPPALMOHAIBHBIX BBIPAKEHUH U
pelaTh OCHOBHBIE TUIIBI LIEJIBIX, PAIMOHATIBHBIX U UPPALMOHAIbHBIX YPaBHEHUIN 1 HEPABEHCTB;

IIPUMEHSTh YPAaBHEHMsI M HEPABEHCTBA JJI PEIICHUS MaTeMaTHMYECKHUX 3aJad M 3a1ad u3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM JKU3HH;

MOJICIUPOBaTh peajbHbIE CHUTyallud Ha s3bIKe aireOpbl, COCTAaBJIATH BBIPAKEHHUS,
YpaBHEHHs, HEPABEHCTBA IO YCIIOBUIO 3aJlayM, WCCIIEN0BaTh IIOCTPOEHHBIE MOJENH C
UCIOJIb30BaHUEM allnapaTa ajareopsl;

MIPUMEHSTh CBOMCTBA CTENIEHU JJIsl IPEOOPa30BaHUsI BEIPAXKEHHH, ONIEpUpPOBATh MOHITUSIMHU:
II0Ka3aTeIbHOE YPABHEHNE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI TI0KA3aTEIbHBIX YPaBHEHUN
Y HEPaBEHCTB;

BBIMOJIHATE MPeoOpa3oBaHusl BBIPAXKEHUH, COAEp)KAIIMX JOrapu(Mbl, OINEPUPOBATH
MNOHATUSIMM: JIOTapU(PMHUUECKOE YpaBHEHHME M HEPaBEHCTBO, pellaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUH 1 HEPABEHCTB,;

HaXOJUTh PEICHUS IPOCTEHIINX TPUTOHOMETPUYECKIX HEPABEHCTB;

OIIEpUPOBATh MOHATUSAMH: CHCTEMA JMHEHHBIX YpaBHEHUN M €€ pEIIEHUE, HCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl pEelIeHUs MPAaKTUYECKUX 3a/1a4;

HaXOJUTh PELICHHs NMPOCTEHIIMX CUCTEM U COBOKYNHOCTEM pPAlMOHAIBHBIX yYpaBHEHHH U
HEPABEHCTB;

MOJICIUPOBaTh pEajbHbIE CHUTyallUd Ha s3bIKE anreOpbl, COCTABISATh BBIPAKEHUS,
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YpaBHEHHMSI, HEPABEHCTBA M CHCTEMBI 10 YCIOBHUIO 33Ja4H, UCCIEI0BATh MTOCTPOSHHBIE MOJIENHU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

Dyukyuu u epaguxu:

OIIEpPUPOBATh MOHATUAMM: (PYHKIUS, CIIOCOOBI 3aaHus (PYHKIMHU, 00NACTh OINpPENeIICHUS U
MHOX€ECTBO 3HaUeHHUH (PYyHKIMHU, TpauK QyHKINH, B3aUMHO 00OpaTHbIE PYHKINY;

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

UCIOJIb30BATh TpapuKK QyHKIMH Ui peLIeHns ypaBHEHUH;

CTPOUTh W YUTATh TpadUKd JTUHEWHOW (QYHKIUH, KBAAPATUYHON (YHKIMH, CTEHICHHOM
(YHKLUU C LEeNbIM [T0Ka3aTeleM;

UCMOJB30BaTh TpaduKu (QYHKIUH Ui HCCIEIOBAHUS IPOLIECCOB M 3aBUCHUMOCTEH TNpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHBIX MPEIMETOB U PeaIbHOM KU3HH, BbIpaxarb (opMysiIamMu
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

ONEpUPOBATh MOHATHSAMHU: Iepuoaudeckas (yHKLIHSA, IPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HauOOJblIee U HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
IIPOMEXKYTKE, UCII0JIb30BaTh UX JUISl UCCIIE0BaHUS (PYHKIUH, 3aJaHHOH rpadukom;

ONEpPUPOBATH  TOHITUSAMHU: rpaduKd  TOKA3aTeNbHOW,  JIOTApU(PMHUECKOW |
TPUTOHOMETPUUYECKUX (PYHKIUI, N300paXkaTh X Ha KOOPIUHATHOW IUIOCKOCTH U UCHOJIb30BATh
JUTSL peUICHUs] yPaBHEHU 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN MJIOCKOCTU Irpa)UKM JIMHEHHBIX YpaBHEHUH U UCIOJIb30BAThH
UX JUIS PELIECHMS CUCTEMBI IMHEHHBIX YPABHEHUM;

UCIOJIb30BaTh I'papuKu QYHKIUHI 1715 MCCIIeJOBAHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYrUX
y4eOHBIX JUCHIUILINH.

Hauana mamemamuueckozo ananusa:

ONEPUPOBATh TOHATHAMH: IIOCIEAOBATEILHOCTh, apU(PMETHYEeCKass W Te€OMETPHUYECKas
pOrpeccuy;

OTIEpPUPOBATH MOHATUAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKasi MPOTpeccusi, cymma
0eCcKOHEUHO yOBIBAOIIEH reOMeTPUUECKO porpeccuy;

3aJaBaTh MOCJIEIOBATEIHPHOCTH PA3IMIHBIMU CIIOCO0AMH;

HCIOJb30BaTh CBOMCTBA MOCJENOBATEIBHOCTEH M HpPOrpeccuil JUisl peleHHs pealbHbIX
3aJ1a4 IPUKIIAJHOTO XapaKTepa;

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

HaXO/JUTh MPOM3BOJHBIC AJIEMEHTAPHBIX (QYHKUUH, BBIYMCIATH INPOU3BOAHBIE CYMMBI,
NIPOM3BEACHNUS, YACTHOTO (DYHKITHIA,

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

HCIOJIb30BATh MPOU3BOIHYIO JUIS HAXO0XK/IEHUS HAMTYUIllero PelleHns B MPUKIJIAAHbBIX, B TOM
YHCIIe COIMAIbHO-YKOHOMUYECKHX, 3a/1a4aX;

ONEpUPOBATh TOHATHUSAMHU: IEpPBOOOpa3HAas M HUHTErpan, MOHUMATh TEOMETPUUYECKUHA U
buznyecKuil CMbICI UHTETpaa;

HaXO/UTh NEepBOOOpa3HbIE HJIEMEHTAPHbIX (DYHKIMHA, BBIYUCIATH MHTErpal no Gopmysne
Hrerorona—Jleiibnuna;

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

Mnooicecmesa u nocuka:

OTIEPUPOBATH TOHATHSIMU: MHOXKECTBO, OTIEPAINY HaJl MHO)KECTBAMH,

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

OIEpPUPOBATH MOHATHIMU: OIpEICIIEHUE, TEOPEMA, CIIeICTBUE, JOKA3aTEIbCTBO.

T'eomempus

OIEepPUPOBATH MOHATHIMU: TOUKA, MIPSIMasi, INIOCKOCTb;
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MPUMEHSTh aKCHOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX INPHU PELICHUU I'€OMETPUUYECKHX
3ajay;

OIIEpUPOBATh NOHATHUAMU: NAPAJUIEIBHOCTD U NEPIEHAUKYISIPHOCTD IPSAMBIX U IJIOCKOCTEM;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

OIIEpPUPOBATH MOHATHSIMH: IBYTPAHHBINA YroJl, TPaHU JBYIPAHHOTO yIiia, pedpo IBYTPaHHOTO
yIJ1a, JIMHEHHBIN yroJl ABYTpaHHOTO yIja, IpajycHas Mepa ABYIPaHHOI'O YIJa;

OIIEpUpPOBaTh NOHSTUSAMU: MHOTOIPDAHHUK, BBIMYKJIbIH W HEBBINYKIbI MHOTOIPDAaHHUK,
3JIEMEHTHI MHOTOTPAaHHUKA, IPaBUJIbHBI MHOI'OI'PaHHUK;

pacrno3HaBaTb OCHOBHbBIE BHUJIbl MHOTOTPAHHMKOB (IUpaMMJIa, MPU3MA, IPSIMOYTOJIbHBII
napajuienenunesa, Kyo);

KJ1accu(UIMpoBaTh MHOTOTPAaHHUKH, BBIOMpAsi OCHOBaHMS IS KilacCH(pUKauU (BBITYKIIbIE
Y HEBBINYKJIble MHOI'OI'PAaHHHUKH, IIPAaBUJIbHbIE MHOTOTPAHHUKH, NIPSIMbIE U HAKJIOHHBIE NPU3MBI,
napajuiejaenunesabl);

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

OOBSICHATH MPUHIIMIIBI TIOCTPOSHHSI CEYEHUH, UCTIOIB3Ys METOJ CIIEIOB;

CTPOUTH CEYEHHUS] MHOIOI'PAaHHHMKOB METOJIOM CIIEJIOB, BBINOJIHATH (BBIHOCHBIE) IUIOCKHUE
YEepTEXH U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJI CBEPXY, COOKY, CHU3Y;

pelaTh 3a/laud Ha HaXO0XJIeHHEe MeOMETPUYECKUX BEJIMYUH 10 00pa3laM WK allfOpUTMam,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METObl NPU PELICHUU CTaHAAPTHBIX MaTEMaTHUYECKUX
3ajJlay Ha BBIYUCIICHHE PACCTOSHUN MEXAY IBYMs TOUKaMH, OT TOUKU A0 MPSAMOH, OT TOUKU IO
IJIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMbIMU;

pelaTh 3a/layd Ha HaXOXJIeHHEe FeOMEeTPUYECKUX BEJIMYMH M0 00pasliaM WU alropuTMam,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METObl NPU PELIEHUU CTaHAAPTHBIX MATEMaTHYECKUX
3ajjay Ha BBIYMUCJICHUE YIVIOB MEXAY CKPELUIMBAIOIIMMUCS MPSAMBIMH, MEXAYy MNpsSMOH U
IJIOCKOCTBIO, MEXKTY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

BBIUUCIIATE O0BEMBI M IUIOIIAJM MOBEPXHOCTEH MHOTIOTPaHHUKOB (IpU3Ma, IMUpaMHIA) C
npUMEHeHHeM (OpMyJ, BBIYHCIATH COOTHOWICHHS MEXIY IUIOMAASMUA TTIOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX MHOT'OI'PAaHHUKOB;

OIEpUpPOBaTh MOHATHUSAMU: CHMMETPHUSI B IPOCTPAHCTBE, LIEHTP, OChb M IUIOCKOCTh
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

U3BJIEKaTh, NMPeoOpa3oBbIBATh U HMHTEPHPETUPOBATH MH(OPMALUIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpeCcTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHTh reoMeTpuueckue (akTbl JUIsl  peIHIeHHs  CTEepPEOMETPUYECKUX  3ajad,
IIPEIIOJIAratoIIuX HECKOJIBKO IIarOB PELIEHMs, €CJIU YCIOBUS NPUMEHEHHUS 3aJaHbl B SIBHOU
dopme;

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

MPUBOJIUTL TIPUMEPHl MaTEMaTH4YECKMX 3aKOHOMEPHOCTEH B IPUPOJNE M  KHU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHSTh IIOJIyYCHHBIE 3HaHMS HA IPAKTUKE: aHAJIW3MPOBATh pEAlbHBIE CUTyallUd H
OPUMEHSTh  M3YyYEHHbIE TOHATHUS B  IMPOLECCe IMOMCKAa pElIeHUs  MaTeMaTU4YeCKH
chopMyIHpPOBaHHOW MPOOIEMbl, MOAEIHPOBATh pPEalbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEIOBaTh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl, pelaTh NPaKTUHYECKUE 331a4H, CBI3aHHBIE C HAXOXKAEHUEM IeOMETPUIECKUX
BEJIMYUH;

OINEepPUPOBAThH MOHATUAMU: IMUIMHIPUYECKass MOBEPXHOCTb, 00pa3yroliue IHUIMHIPUIECKON
MOBEPXHOCTH, LMIUHAP, KOHUYECKash MOBEPXHOCTh, 00pa3yrolie KOHHYECKOW MOBEPXHOCTH,
KOHYC, cepuyeckas IOBEpXHOCTb;

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

OOBSICHATH CIIOCOOBI OJTYYEHUS TeJ BpaIlleHuUs;

KJIacCU(UIUPOBATh B3AUMHOE PACIOI0KEHUE CPEepPhI U MIOCKOCTH;

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

BBIUUCIATH OOBEMBI U IUIOMIAAN TOBEPXHOCTEH TeNn BpalleHHs, T€OMETPUYECKHX Tel C
pUMEHEHUEM (HOPMYIT;

OIIEpUPOBATH MOHITUSMH: MHOTOI'PaHHUK, BIIMCAHHBIN B chpepy U OMUCAHHBIN OKOJIO cepsl,
cdepa, BicaHHass B MHOTOI'PAaHHHK WUJIH TEJIO BPAIICHUS;

BBIYUCIISATH COOTHOIICHHSI MEXKAY IUIOMIAIIMU TOBEPXHOCTEH U 00bEMaMU MOI00HBIX TE,

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

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

U3BIIEKaTh, MHTEPIPETUPOBATh U IMPEeoOpa3oBBIBATh MH(POPMALHUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, npeAcTaBlIeHHYIO Ha YepTekKaxX U PUCYHKaX;

OIIEpUPOBATh IIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHATH JEHCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHHUS BEKTOpa Ha
YKCI10, 00BACHATH, KAKUMU CBOMICTBAMH OHU 00J1aJ1al0T;

MIPUMEHSITH [IPaBUIIO MapajliesIenuIe/a;

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

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

3aJ1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM cHCTeMe KOOpAMHAT;

NPUMEHITh reoMeTpuueckue (akTbl JUIsl  pElIeHUs CTEpPEOMETPUYECKUX  3ajad,
MPEOIaraoIuX HECKOJbKO IIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOUN
dopme;

pelarh MpocTeriIne TeOMETpUYeCKUe 3aJaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a;

pemiate 3aJadyd  Ha JOKa3aTelIbCTBO MAaTEMaTHYECKHX OTHOIIGHUH U HaXOXKIEHUE
TE€OMETPUYECKUX BEJIIMYHMH 1O 00pa3laM WM aJITOPUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pEIIeHUH CTaHIaPTHBIX MAaTEMAaTHYECKUX 3a7a4;

MPUMEHSTh MPOCTEHIINEe MPOrpaMMHBIE CpPEICTBA M 3AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUYECKUX 3a/ay;

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

MPUMEHSTh IOJIyY€HHbIE 3HAHHWS Ha MpaKTHUKE: aHAJIW3UPOBATh pealbHbIE CHUTYyallMH U
IPUMEHATh  M3YyYEHHbIE TIOHATHA B  IPOLIECCE IOMCKAa PEIIEHHS  MaTeMaTU4eCKU
c(hopMyJIMpPOBaHHON MpPOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETPUH,
HCCIJIE0BATh TMOCTPOEHHBIE MOJEIN C HCIOJb30BAHUEM TI'€OMETPUUYECKHUX IOHSTHH U TEOPEM,
anmnapara ajreophbl, pelarh MpaKTUYECKHUE 3a/1a4H, CBA3aHHbIE C HAXOKJICHHUEM I€OMETPUUECKUX
BEJIMYHH.

Beposamnuocmv u cmamucmuka

YUTATh U CTPOUTH TAOJHUIIBI U JUATPAMMBIL;

OIepUpPOBaTh NOHATUIMU: CpelHee apuMeThuyecKkoe, Mearana, HauboJblliee, HauMeHbIlIee
3HAUEHUE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX;

ONEpUPOBATh TOHATUSAMHU: CIIY4alHbBII OSKCIEpUMEHT (OMbIT) W CiydailHOe COOBITHE,
3JIEMEHTApPHOE COOBITHE (RIIEMEHTAPHBIN MCXO0J) CIy4aHOTO OMNBITA, HAXOJUTh BEPOATHOCTH B
OTbITaX C PABHOBO3MOXKHBIMH CITy4allHBIMU COOBITHSIMH,

HaXOJUTh M CPaBHUBATH BEPOSTHOCTH COOBITUH B M3YyYEHHBIX CIIy4alHBIX SKCIIEPUMEHTAX;
HaxOJUTh W (OPMYIHPOBATH COOBITHS: TIEPECEUeHHEe W OOBEAMHEHUE MaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE ITAHHOMY COOBITHIO, TOJIB30BaThCS JHarpamMmamu Oiiepa u
bopMyIoii croKeHusI BEpOATHOCTEN MPH PEILIEHUH 3ajay;

ONEpPUPOBATh MOHATUSMH: YCJIOBHAas BEPOSTHOCTb, HE3aBHCHMBIE COOBITHSA, HAXOAUTh
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BEPOSITHOCTH C ITIOMOILIBIO IIPaBUjIa YMHOXKEHUS, C TIOMOIIBIO IEpEBA CIIy4allHOIO OIIBITA;

PUMEHATh KOMOMHATOPHOE NPABUJIO YMHOXKEHUS NP PEILIEHUH 3a]a4;

OIEPUPOBATH IMOHATUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM, yCIIeX
U Hey/aya, HaXOAUTh BEPOSITHOCTU COOBITHM B CEpUM HE3aBHCHMBIX HCIBITAHUI 10 MEPBOIrO
ycriexa, HaX0JIuTh BEPOATHOCTH COOBITHI B CEpUH UCTIBITaHUN bepHyim;

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

CPaBHMBATh BEPOSTHOCTU 3HAYEHUHM CIIy4allHOM BEJIIMYMHBI 110 PACHPENCICHUIO WIH C
IIOMOILBIO AUarpamMm;

OIIEpUPOBATh IOHATHEM MATEMaTHUYECKOIO OXHUAAHHSA, TNPUBOAUTH IIPUMEPBI, Kak
IIPUMEHSAETCd MAaTEeMATHYECKOE OXUAAHUE CIIy4alHOW BEJIMYMHBI HAXOIAUThb MaTEMaTU4YECKOE
OKHMJAHME I10 TaHHOMY PaCIpPENEICHHUIO;

UMETb IIPEJCTABICHHUE O 3aKOHE OOJIBIINX YHCE,;

UMETBH IPEJCTABICHNE O HOPMAaJIbHOM PaclpeiciICHUN.

Oobyuarmmuiicss Ha 0a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYUThCS:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOKECTBO, 3JIEMEHT MHOXECTBA, MOJMHOKECTBO,
nepecedeHre U OOBEAMHEHHE MHOXKECTB, YHMCIIOBbIE MHOXKECTBA Ha KOOPJIWHATHOW MPSIMOM,
OTPE30K, HWHTEPBAI, NOJYUHTEPBAJI, IPOMEKYTOK C BBIKOJIOTOH TOUYKOH, rpaduyeckoe
MPEACTABICHUE MHOKECTB Ha KOOPAMHATHOU MJIOCKOCTH;

OIEpUPOBATh MOHATHUAMHU: YTBEP)KICHHE, OTPULIAHUE YTBEP)KIACHUS, UCTUHHBIE U JIOKHBIE
YTBEPKACHHUSI, IPUYMHA, CIICACTBHE, YACTHBIN cllyyail OOIIEero YyTBEP>KIACHHs, KOHTPIIPUMED;

IIPOBEPSATH MPUHAJIEKHOCTD JIEMEHTa MHOXKECTBY;

HaXOJIUTh IepeceuyeHue MU OOBEAMHEHHE MHOXKECTB, B TOM YHCIE IMPEICTABICHHBIX
rpaduvecKy Ha YUCIOBOM MPSMOU M Ha KOOPIMHATHOM TIOCKOCTH;

MIPOBOAUTD TOKA3aTEIbHBIE PACCYKIACHHUS JIJIs1 0OOCHOBAHUSI ICTUHHOCTH YTBEPKACHHM.

B noBceiHEBHOM KU3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

HCIIOJIB30BAaTh YMCIIOBBIE MHOXECTBA HAa KOOPAMHATHOM IPSAMOM M HAa KOOPAMHATHOU
IUIOCKOCTH ISl OIIMCAHUS PEaJIbHbIX IPOLIECCOB U SIBJICHU;

IIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B CUTYallUsIX ITOBCEHEBHOM KU3HH, ITPU PEIICHNUN
3a/1a4 U3 IpYyrux NpeaIMeToB

CB0OOOIHO oOmepupoBaTh MOHITUSIMM: II€JI0€ YUCIO, JEIUMOCTh 4YMCEN, OOBIKHOBEHHAS
IpoOb, NecaTu4Has JpoOb, palliOHAIBHOE YHUCIIO, MPUOIMKEHHOE 3HaYEHNE YMCIa, YacTh, A0,
OTHOIIEHHE, IPOLIEHT, MOBBILICHNE U TOHWKEHUE HA 3a/laHHOE YUCJIO MPOIIEHTOB, MacIlTao;

IIPUBOJUTH IIPUMEPBI YHCEII C 3aJaHHBIMU CBOMCTBAMMU IETTUMOCTH;

ONEpUPOBATh MOHATHAMU: Jorapudm 4uciaa, TPUTOHOMETPUYECKask OKPYKHOCTb, paJlaHHas
U TpagycHas Mepa Yyria, BEeIWYMHA YIJa, 3aJaHHOTO TOYKOM Ha TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TaHT€HC W KOTAaHI€HC YIJIOB, HMMEIOLUX IPOU3BOJIBHYIO
BEIIMYUHY, YUCIIA € U T,

BBINIOJHATh apu(METHUECKHe JEHCTBHs, couyeTass YCTHbIE M IUCHbMEHHBIE IIPUEMBI,
OpUMEHSS IPH He0OXOAUMOCTH BBIYMCIUTEIbHBIC YCTPONUCTBA,

HaxOJIUTh 3HAYEHHUs KOPHS HATYPAJIBHOW CTENEHH, CTEIIEHN C PAallMOHAIBHBIM IIOKA3aTelIEM,
Jorapudma, UCToNb3ys MpU HEOOXOTUMOCTH BBIUMCIUTENBHBIE YCTPOICTBA;

MT0JI30BATHCS OLEHKOW Y MIPUKHUJIKOW MTPU MPAKTUYECKUX PACUETaX;

IPOBOJUTH 10 H3BECTHBIM (OpMyIaM U TMpaBWiaM MpeoOpa3oBaHusl OYKBEHHBIX
BBIPQXXEHH, BKIIIOUAIOIIUX CTENIEHU, KOPHU, JTIOrapu(PMbl U TPUTOHOMETPUUECKHE (DYHKLINU;

HaXO/JUTh 3HAYEHUS YHCIOBBIX W OYKBEHHBIX BBIPQXEHHUH, OCYLIECTBISAS HEOOXOIUMBIE
MOJICTAHOBKH U NMpeoOpa3oBaHMUs;

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

WCIOJIb30BaTh MPU PELIEHUH 3a/1ay TaOJIUYHbIE 3HAYEHUS] TPUTOHOMETPHUUECKUX (YHKIIHMA
YIJIOB;
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BBINOJIHATH MIEPEBO/] BETUUMHBI yIJIa U3 paJAHMaHHONW MEphI B TPAJyCHYIO U 00paTHO.

B noBceiHEeBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

BBIIIOJIHATh JIEMCTBHSI C YHWCIOBBIMM JAHHBIMU IIpU PELICHUU 337a4 IPAKTUYECKOIO
XapakTepa M 337a4 U3 paA3IMYHBIX OONacTeil 3HAHWM, HCIONB3YS MpPH HEOOXOIUMOCTH
CIIPaBOYHbIEC MAaTE€PHAIbl U BBIYMCIUTEIbHBIE YCTPOUCTBA;

OLICHMBATh, CPABHMBAThb M HCIOJIB30BaTh IPHU PEIIEHUU NPAKTHUUECKUX 3a7ad YHMCIOBBIC
3HAYEHUS PEaJbHBIX BEJIMYMH, KOHKPETHBIE YHCJOBBIE XapaKTEPUCTHKH  OOBEKTOB
OKpYXaroIlero Mupa

Pemate panuoHanbHbIe, TOKa3aTelIbHbIE U JIOTapu(MUYECKHEe ypaBHEHHS W HEpaBEHCTBA,
pocTeiiiye uppaoHaibHble U TPUTOHOMETPUYECKHE YPaBHEHUS, HEPABEHCTBA U MX CUCTEMBIL;

UCIIOJIb30BAaTh METO/bl PELIEHUS YPAaBHEHUM: NMPUBEACHUE K BUIY «IIPOU3BEIECHUE PaBHO
HYJII0» WU «4aCTHOE PaBHO HYJIIO», 3aMEHA MIEPEeMEHHBIX;

HCII0JIb30BaTh METOJl MUHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB;

UCIOJIb30BaTh Tpaduyeckuil MeToA Juis NpUOJIMKEHHOTO pelIeHHUs ypaBHEHUH W
HEPABEHCTB;

n300pakaTh Ha TPUTOHOMETPUYECKONW OKPYKHOCTH MHOXKECTBO PELICHUN MPOCTEHIINX
TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEPABEHCTB;

BBITIONHATh OTOOpP KOpPHEW ypaBHEHUW WJIM pEUICHHH HEpPaBeHCTB B COOTBETCTBUU C
JIOTIOJTHATEILHBIMH YCJIOBUSIMU U OTPAaHUYCHUSIMH.

B noBcenHeBHOM )KM3HU U NTPU U3YYEHUH IPYTHX YUEOHBIX NIPEAMETOB:

COCTaBJIATh U PELIaTh YPaBHEHUS, CUCTEMbl YPABHEHUM M HEPABEHCTBA IIPU PELICHUM 3a]a4
JpYTUX y4eOHBIX NIPEAMETOB;

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

YMETb MHTEPIPETUPOBATH IIOJYYEHHBI IPHU pPEIICHUU YPaBHEHHUs, HEPABEHCTBA WU
CUCTEMBI PE3yJIbTaT, OLICHUBATh €0 MPaBIONOA00ME B KOHTEKCTE 3a/laHHOM pealbHON CUTYyaluu
WM IPUKJIAHOM 3a1auu

OnepupoBaTh MOHATHSMH: 3aBUCUMOCTb BEJIWYMH, (YHKIUS, apryMEeHT M 3HAuY€HHE
GyHKLIMH, O0JIaCTh OIpEeNeNeHUs] ¥ MHOXECTBO 3HAueHHH (QyHKIUHM, rpaguK 3aBUCUMOCTH,
rpadux QyHKINH, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, BO3pAaCTaHHE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOojblllee M HaUMEHblee 3HAaYeHUe
(GYHKIIMM Ha YUCIOBOM NPOMEXYTKE, Mepuoanyeckas (QyHKUUS, NEpUO, YETHAss U HedeTHas
byHKINY;

ONEpUPOBaTh MOHATUSAMU: TMpsMas U oOpaTHas MNPONOPLUUOHAIBHOCTb, JHMHEHHas,
KBaJ[paTHUyHas, JorapupMuuecKas 1 nokasatenbHas QyHKIMH, TPUTOHOMETpUYecKre GyHKINY;

ONpeAeNATh 3HaueHHWE (QYHKIMM TO 3HAYEHHMIO apryMeHTa IMpU pa3IndHbIX CHocobax
3a1aHusl QyHKIUY;

CTPOUTH IpapUKU U3yUYEHHBIX (QYHKIUI;

OIUCBIBAaTh MO TpauKy W B MpocTeHmuX ciaydasx 1o ¢Gopmyse MOBEIEHUE U CBOWCTBA
GyHKIMHI, HaXOUTh 10 TpaduKy QYHKIIMK HanOOJbIINE U HAUMEHbIIINE 3HAYCHMUS,

CTPOUTH ACKHM3 Tpaduka (YHKIUHU, YAOBIETBOPSIOLICH NpHBEIEHHOMY HAOOpy YCIOBHUMH
(mMpoMeXyTKH BO3pacTaHMs/yObIBaHMS, 3HAau€HHWE (YHKIMM B 3aJ@HHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIU (PYHKIIUH U T.1I.);

pelaTh ypaBHEHHMsI, IPOCTEUIIINE CUCTEMbl YPaBHEHMI, HCIIONIb3Yys CBOWCTBA (PYHKIIMM U UX
rpaduKoB.

B noBceHEeBHOI KU3HU U TPU U3YYEHHUU APYTUX YYEOHBIX IPEIMETOB:
ONpeAessaTh Mo rpadukaM M HCIONb30BaTh ISl PELICHMs] NMPUKIAJAHBIX 3a/ad CBOWCTBa
peasbHBIX MPOLIECCOB U 3aBUCHUMOCTEH (HanOOJbIINEe W HAUMEHbIINE 3HAYCHMS, TPOMEXYTKU
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BO3pacTaHMud U yObIBaHUS (YHKLHHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, aCHUMIITOTHI, IEPUO U
T.IL);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYalNH;

OIlpeNesiATh MO rpadukaM MpocTeiiine XapakTepUCTHKH MEPUOJNYECKUX IPOLECCOB B
0MOJI0rUM, SKOHOMHKE, MY3bIKE, paAHOCBA3H U Jp. (aMILUIUTY1a, IEPUOJ U T.I1.)

OnepupoBaTh NOHATHAMM: HPOM3BOJAHAS (YHKIMM B TOUYKe, KacarelbHas K Trpaduky
(byHKIMHU, TPOU3BOAHAS PYHKIINY;

BBIYHCIIATh NPOU3BOJHYIO OJHOWIEHA, MHOIOYICHA, KBAJPAaTHOIO KOPHs, IPOU3BOIHYIO
CYMMBI () YHKIIHIA;

BBIUUCIIATh IPOM3BOJHBIE 3JEMEHTapHbIX (YHKIMM M UX KOMOMHALMH, HCIOJIb3YsS
CIIPaBOYHbBIE MaTEPUAIIbI;

UCCIIeI0BaTh B MIPOCTEHIINX CiIydasX (YHKLIUU HA MOHOTOHHOCTb, HAXOAUTh HAaHOOJIbIINE U
HalMEHbIIME 3HA4YeHUs (YHKUUH, CTPOUTh TpadUKHM MHOTOWIEHOB M  MPOCTEHUIINX
paLMOHATBHBIX (DYHKIMH C UCIIOJIB30BAaHUEM allapaTta MaTeMaTHYECKOro aHaIu3a.

B noBceHEeBHOH KU3HU U ITPU U3YYEHHUH JPYTUX YUEOHBIX MPEAMETOB:

pemarh NPUKIATHBIE 334a4ydl W3 OWONOTHH, (DU3MKH, XWMHH, SKOHOMHUKH W APYTHX
IIPEIMETOB, CBA3aHHBIE C UCCIIEIOBAHUEM XapAKTEPUCTUK PEATbHBIX MPOLIECCOB, HAXOKICHUEM
HauOOJIbIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

MHTEPIPETUPOBATH ITOJTYYECHHBIE PE3YIIbTATHI

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

HMMETH IIPEJCTABICHUE O MATEMATUYECKOM OXXUJAHUU U AUCIIEPCHH CIIyYalHbIX BEINYHH;

UMETb IIPEACTABICHUE O HOPMAJIbHOM pACIHPENCICHUM U INPUMEPAX HOPMAIBHO
pacIpeneiIeHHbIX CIIy4aliHbIX BEJINYMH;

MIOHUMATh CYTh 3aKOHA OOJIBIINX YHCET U BEBIOOPOYHOIO METOJ1a U3MEPEHUSI BEPOSTHOCTEH;

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

MMETh IIPEACTABICHUE O Ba)KHBIX YAaCTHBIX BHMJIAX PAaCHpEACIICHHMM W NPUMEHSATh UX B
pEILLIECHNN 3a]a4;

HMMETH NPEJCTABICHUE O KOPPEISILIUY CIIYYalHbIX BEJTUYMH, O JTUHEHHON PErpeECCHH.

B noBcenHeBHOIM KU3HU U MIPU U3YYEHUU APYTHUX MPEAMETOB:

BBIYUCTISATH UM OLIEHUBATh BEPOSITHOCTH COOBITHI B pealIbHOM JKU3HH;

BBIOMPATH MOJIXOIAIINE METOIBI TIPEICTABICHUSI K1 00pa0OTKU JaHHBIX;

YMETh pelllaTh HECIOXKHBIE 33/1a4d Ha MPUMEHEHHE 3aKOHA OOJIBIINX YMCEN B COIMOJIOTHH,
CTpPaxOBaHMH, 3JPAaBOOXpPAHEHUU, OOECTICUeHHM OE€301aCHOCTH HACEJICHHUS B YPE3BBIYANHBIX
CUTYaIUsAX

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

BBIOMpATH ONTUMANBHBIN METO PEIICHUS 33a/Ia4M, pacCMaTPUBAas pa3InYHbIC METOIbBL;

CTPOUTH MOJIENIb PEUICHUS 3a/1a4H, IPOBOIUTH JOKa3aTEIbHbIE PACCYKICHMUS;

pemars 3amay, TpeOyromue Tmnepedopa BapUaHTOB, TPOBEPKU YCIOBHH, BBIOOpa
ONTUMAJIBHOTO PE3yIbTaTa;

aHAIIM3UPOBATh M MHTEPIPETUPOBATH PE3YIbTAThl B KOHTEKCTE YCIIOBHUS 3a/1adyM, BHIOMPATH
pelIeHus, He MPOTUBOPEYaIe KOHTEKCTY;

MEePEeBOUTH MPHU PEIICHUU 33Ja4d UH()OPMALUIO U3 OJTHOU (POPMBI B JAPYTYIO, UCIONB3YS
IpU HEOOXOITMMOCTH CXEMBbI, TaOIHIIbI, TPaQUKH, TUarPaMMBI;

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

peuaTh IPaKTUYECKUE 3a1a4U U 3a1a4i U3 JPYIUX [IPEIMETOB

OnepupoBaTh MOHATUSAMU: TOYKA, MpsAMas, MJIOCKOCTh B MPOCTPAHCTBE, MapalieIbHOCTh U
NEPHEHIUKYIISPHOCTD MPSAMBIX U INIOCKOCTEM;
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NPUMEHSTh IS PEIIeHUsl 3a1ad TeoMeTpudeckue (HaKThl, €CIU YCIOBUS MPUMEHCHHS
3aJIaHbl B IBHOU (popme;

peuiaTh 3a7a4 Ha HaX0XKJICHHUE TeOMETPUICCKIX BEJTMYUH M0 00pasiiaM Wi aIrOpUTMaM;

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

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

MPUMEHSTh TeOMETpUYecKre (PaKThl IS PEHICHUs 3aja4, B TOM YHCJIE MPEANOJIaratonx
HECKOJIBKO IIaroB PeIICHHUS;

OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX U IIOCKOCTEH B TIPOCTPAHCTBE;

(hopMyIIMpoOBaTh CBOMCTBA M MPU3HAKH (PUTYD;

JIOKa3bIBATh TEOMETPUICCKUE YTBEPKICHUS;

BIIQJICTh CTAaHAAPTHOW KiIaccH(UKAIMEH MPOCTPAHCTBEHHBIX (QUTYp (MUPaMUIBI, MPU3MEI,
napajuieIeuneb);

HaXOIUTh OOBEMbl W IUIOMIAIM TIOBEPXHOCTEH TIE€OMETPUYECKHX Tell C MPUMEHEHHEM
(opmyu;

BBIYHCIISTH PACCTOSIHUS U YTIIBI B TIPOCTPAHCTBE.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

UCIIOJIb30BaTh CBOMCTBA TE€OMETPUYECKUX (UTYp [ peuieHHs 3aJad MPaKTUYECKOTro
XapaxkTepa | 3a7a4 u3 Apyrux odgacTedt 3HaHUM

OnepupoBarb NOHATHSIMU JEKAPTOBbI KOOPAWMHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJMHATBHI BEKTOPA, YroJ MEXIAY BEKTOPAMH, CKAISIPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHbBIE 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 IUNIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOP/IMHAT;

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 MCTOJAbI OOKa3aTCJIbCTBA, MNPOBOJUTL OOKA3aTCILCTBO U
BBITIOJIHATH ONPOBEPKEHUE;

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

Ha OCHOBE MAaTEMAaTHYECKHUX 3aKOHOMEPHOCTEH B NPHUPOJE XapaKTEpU30BaTh KpPacoTy M
COBEPILIECHCTBO OKPYKAIOIIETO MUPA U MPOU3BEAECHUIN HCKYCCTBA;

MPUMEHATHh MPOCTEUIINE MPOrPaMMHBIE CPEACTBA U  DIJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTCMBI ITPU PCHICHUN MAaTEMATUYCCKUX 3a1a4

3 ®opMbI KOHTPOJISA M OLIEHKH Pe3yJIbTATOB OCBOCHUSI AN CUMIIJIMHBI

KOHTpOIIb 1 OLIEHKA pe3ynbTaTOB OCBOCHUS — 3TO BBISBICHHUE, N3MEPEHUE U OLICHUBAHHE
Pe3yJIbTaTOB OCBOCHUS IUCHUIUINHBI.

B cootBerctBumM c yueOHbIM miuaHoM crneuuanbHocTd 40.02.01 IlpaBo u opranu3anus
COLMAIIBHOTO o0ecrniedeHus, pabouei MIpOrpaMMon JUCLIUIUIUHBI MaremaTukKa
IIPEelyCMAaTPUBAETCS TEKYLIUN U IPOMEKYTOUHBIN KOHTPOJIb PE3YJIBTaTOB OCBOCHHSI.

3.1 ®opMbI TeKyLIEr0 KOHTPOJIS

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IPEJICTABIISET COOON MPOBEPKY YCBOCHHUS y4e€OHOTO
MaTepHala, peryasipHO OCYIIECTBISIEMYIO Ha IPOTSKEHUH Kypca 00ydeHHUs.

Texymuii KOHTPOJIb pe3yabTaTOB OCBOCHMS AMUCLUIUIMHBI B COOTBETCTBHHM C paboueid
IporpaMMoOil M  KaJeHJAapHO-TEMaTHUYECKUM IIJJaHOM MPOMCXOIUT TPHU HCIOJIb30BAHUU
CJIEAYIOIIMX 00s13aTeNbHBIX (POPM KOHTPOJIS:
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— 6bINOJIKHEHUE NPAKMU4eCKux pa60m,

— NpoeepPKa 6blNOJIHEHUA CamocmosimenbHou pa60mbz cmydenmoe,

— NpoBeEPKA 6blNOJIHEHUS KOHMPOJIbHbLX pa6om.

Bo BpEMs IIPOBCACHUA y‘IC6HBIX 3aHATHI JOIIOJHHUTECIBbHO HCIIOJIB3YIOTCA CICAYIOLUIUEC

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

BbinoJsiHeHHe W 3amMTa NpaKkTHYecKUX padort. [IpakTtuyeckue paboThl MPOBOISTCS C

LEJIbI0 YCBOCHHS U 3aKPEIUICHUS] PE3y/IbTaTOB OCBOCHUS JUCIUIUIMHBL. B Xoje npakTuueckoin
paboThl OOyUalolUeECs y4arcs UCHOIb308aMb (POPMYIbl, U NPUMEHAMb pa3IuyHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOJYYEHHble pe3yIbmamsl U 0elamb 6bleo0bl, ONUPAACL HA
meopemudecKue 3HaHusl.

Crnucok npakTUYECKUX padoT:
[Tpaktuyeckas pabora Nel «Apudmernyeckue onepanuu ¢ PalUOHAIBHBIMU YHCIAMH,
IpeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUI»
[IpakTtnueckas pabora Ne2 «JleiictBuTenpHbie uuncia. CraHmapTHas ¢dopma 3amucu
JNEHUCTBUTEIBHOTO YNCIIA»
[TpakTuaeckas paborta Ne3 «HaTypasibHbIE U LIeIbIC YHCTIa B 33/1a4aX U3 PEATbHON YKU3HI
[Tpaktuyeckas padora Ned «[Ipu3HaKy AETMMOCTH IEITBIX YUCEID)
[TpakTdeckas pabota No5 «Apudmernueckne ornepanuu ¢ JeHCTBUTSILHBIMEA YUCIIAMU)»
[Tpaktuyeckas pabora Ne6 «lIpeoOpazoBaHMe 4YHCIOBBHIX M OYKBEHHBIX BBIpaKEHU,
COJIEpIKalINX CTEIICHU
[Tpaktuyeckas pabora Ne7 «PemieHre NpUKIaAHbIX 33124 Ha CIIOKHBIE TIPOLIEHTHI»
[lpaktuyeckas pabora Ne8 «lIporpeccusi. Apudmerndeckas U TeoOMETpUUECKas
nporpeccuu. beckoHeuHo yObIBarolas reoMeTpudecKas porpeccusi»
[Tpaktuyeckas pabora Ne9 «Cymma OeckoHeuHO YyObIBaroIle TI€OMETpHUUYECKON
nporpeccuu. @opMyiia CI0KHBIX IPOLICHTOB)»
[Ipaktuueckas padora NelO «/crnonp30BaHue MpOrpeccHu AJis PeIIeHUs peajbHbIX 3a7adu
IPUKIIATHOTO XapaKTepay
[TpakTuyeckas padora Nell «3Haku cuHyca, KOCUHYCA U TAHI'€HCA»
[Tpaktuyeckas padora Nel2 «TpuroHoMeTpudeckue TOXKAeCTBaY
[Tpaktuueckas padora Nel3 «Dopmyiibl TpUBeICHUS»
[TpakTnueckast padota Nel4 «IIpumenenue Gopmys1 TPUTOHOMETPUN IIPU PELLICHUU 3a7au»
[TpakTnueckas padota Nel5 «IIpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKECHHUI»
[TpakTnueckas padora Nel6 «Cymma u pazHocTh cuHycoB. CymMma U pa3HOCTb KOCHHYCOB»
[TpaxTuueckas padota Nel7 «I'padux ¢pynkiuu. McciaenoBanue GyHKIIIIN»
[TpakTiueckast pabora Nel8 «CsoiicTBa M TIpadUKM CTENEHHBIX, MOKAa3aTENIbHbIX MU
Jgorapu(pMUUEcKUX QYHKIHID
[Tpaktuyeckas pabGora Nel9 «Mcnonb3oBanue rpadukoB GYHKUMH U8 peLIeHUs
YpPaBHEHUH U CUCTEM»
[Tpaktuyeckas pabora Ne20 «IlepectanoBku u paxkropuan. Yucio coueTaHuin»
[Tpaktuyeckas pabora Ne21 «Tpeyronsauk Ilackans. @opmyna 6uHoma HeroToHay
[TpakTudeckas pabora Ne22 «PemieHne MpakTHYECKHX 3a7ad C MCIOJIb30BAHUEM IPaBUII
KOMOWHATOPUKI
[Tpaktnueckass pabora Ne23 «IIpumepsl NpUMEHEHUS MAaTEMaTHYECKOrO OXKUIaHHS
(cTpaxoBaHue, notepes). MaTemMaTHuecKkoe OKUAAHUE CYMMbI CIIy4alHbIX BETUUYUH»
[Tpaktuyeckas pabora Ne24 «Omnepauuu Haj COOBITHSAMH: IepeceyeHHue, oObeInHEHHE
COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS)
[Ipaktuueckass pabora Ne25 «Cnoxenue BeposTHocTed. HesaBucumple COOBITHS.
YMHOKEHNE BEPOSITHOCTEN»
[Tpaktuyeckas pabora Ne26 «Ciydaiinble BenuuuHbl. LleHTpanbHble TEHASHIIUH CIy4aiHOM
BEJIMYMHBI»

39



[TpakTtuyeckas padora Ne27 «3akoH O0NbIIMX Yncesl. BHIOOPOUHBIN METO HCCIeJOBaHUI
[TpakTrueckas padora No28 «HemnpepsiBHBIC CTydailHbIE BETUYHHBI (PACTIPEICTICHIS )
[TpakTrueckas padota No29 «lloBTOpeHNE H3YICHHOTOY

[Tpaktnueckas pabora Ne30 «lIpuMeHeHHE TPOM3BOIHBIX SJIEMEHTAPHBIX (YHKIUHA TPH
peIlIeHUH 3a7au»

[Tpaktuyeckas pabora Ne31 «IIpousBoaHas 1 SKCTPEMyMBbI (DYHKITHI

[Tpaktuaeckass pabora Ne32 «IIpoBeneHue ¢ TOMOIIBIO MPOU3BOMHOW HCCIICTOBAHHUS
GyHKITII

[TpakTrueckas padota Ne33 «OO0mme METOIbI pelieHus ypaBHeHU. MeTo] pa3ioKeHus Ha
MHOXUTENU. MeTos BBEIeHUsI HOBOM IIEPEMEHHOMN

[TpakTrueckas padota Ne34 «PemreHre HepaBEeHCTB ¢ OHOM MEPEMEHHON»

[Tpaktrueckas padora Ne35 «PemieHne HepaBEeHCTB METOJIOM HHTEPBAJIOBY

[IpakTnueckas pabora Ne36 «PemieHue cucTeM ypaBHEHUH METOJOM TIOJICTAHOBKH,
METOJIOM aNre0panyecKoro CI0KEHUS U METOJIOM BBE/ICHUS HOBOW MEPEMEHHOIN»
[TpakTtuyeckas padora Ne37 «Pemienue MppalnnoOHAIbHBIX U MOKA3aTeIbHBIX YPAaBHECHUN U
HEPABEHCTB)

[TpakTnueckass pabora Ne38 «BzanmHOE pacmoioXeHHe MPSMbIX B MPOCTPAHCTBE. YTOI
MEXy IBYMS TIPSIMBIMU

[TpakTrueckas padora Ne39 «llepneHauKyIIpHOCTH NPSIMOM U IIOCKOCTH. Teopema o Tpex
MEPIECHIUKYIIAPaX»

[Tpaktnueckass pabora Ne4Q «llepneHnuKymnsip ¥ HakJIOHHBIE. YTOJ MEXAY MNPSAMOM U
IJIOCKOCTBIO. JIByrpaHHBIN yroi»

[Tpaktnueckas pabota Nedl «BpluucieHue 5>I€MEHTOB MHOTOTPaHHHUKOB: p&opa,
JUArOHaIH, YTIIbD

[TpakTideckas padorta Ne42 «OOBeM nmupaMubl, KOHYCa U IIapay

[Tpaktuyeckas padora Ne43 «CedeHnss MHOTOTpaHHHUKOB U mapa. [IpaBuiia mocTpoeHus»
[Tpaktnueckass pabora Ned4 «PemieHue 3anad, CBSI3aHHBIX C TNPUMEHEHHEM IPaBUI
JICHCTBUM C BEKTOPAMM

[TpakTuueckas pabota Ne4S «lIpocTeiiiiue 3aaun B KOOpANHATAX

[Ipaktuueckas padota Ne46 «CkansipHOE MPOU3BEICHUE BEKTOPOBY

[Tpaktnueckass pabora Ned7 «BpluucieHue yrioB MEXIy MNPSIMBIMH U IUIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIM METO/T ITPU PELICHUN T€OMETPUUYECKUX 3a/1a4»

[Tpaktnyeckas pabora Ne48 «IloBTopeHue U3y4eHHOT0»

IIpakTuyeckas padora Nel
«ApupMeTHyecKHe onepanuu ¢ PAHHOHATBHBIMHY YU CJIAMHU, NPeo0pPa3oBaHus
YHCJIOBBIX BbIPAsKeHHI»
2m+1 2m— 1] 4m

2m—1 2m+1

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

x+3 [x+3 x—3j
: +

X +3 \x=3 x+3
5

3aoanue 2. YIpOCTUTE BBIpAXKEHUE:

3aoanue 3. Haiinute 3HaYCHHE BBIPAKCHUS: m

2% .4
28 '79 265 .210

14" 13°.8*

3aoanue 4. Haiinute 3HaueHNE BBIPAXKECHUS:

3aoanue 5. BuIlloHUTE NEHCTBUSL:

y
62-0,2:1—.°>§]:2+8i
¢ 3 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 APOOHKIM TIOKa3aTeaeM B BUe KopHs ¢, m>,d ’
3aoanue 2. TlpuBecTn yka3zaHHOE BBIpQKCHHE K BUAY, IJIE @ — PallMOHAIBHOE YHUCIIO, b —

1 2
35
3aoanue 3. YIpOCTUTS: V2a -Y4a , V121 -36
3aoanue 4. 3amennTe aprudMeTHUSCKHE KOPHU CTEHCHIMH C APOOHBIM MOKa3aTeieM 1\‘/;,

3aodanue 5. BeimonHuTe AeicTBUE (\/§ - \/ﬁ) 2

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, yucio 2003 mpocToe i COCTaBHOE.

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

3aoanue 4. B ¢dupme «3x, mpokady!» CTOMMOCTh MOE3AKH Ha Takcu (B PyOIsx)
paccuuthiBaetcs 1o gopmyne C=150+11*(t-5), roe t — IIUTENBHOCTH OE3KU, BBIPAXKEHHAS B
munytax [lonb3ysch aToit popmysoi, paccUUTaiTe CTOUMOCTb 8-MUHYTHOM MOE3IKH.

3aoanue 5. U3 (opmyibl LEHTPOCTPEMHUTEIBHOIO YCKOPEHUSI a = ®’R Haiimure R (B
MeTpax), ecii @ =4 ¢ 1 a = 64 m/c’.

IIpakTnyeckas padora Ned
«IIpu3HaKu 1eJTUMOCTH LeJIbIX YHCces»

3aoanue 1. Onpenenuth Ha Kakue yuciia 0e3 ocrarka AenuTcs yucio 1525 mpu nmomouiu
MPU3HAKOB JACIMMOCTH Ha 2, 3, 5, 7, 10.

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

3aoanue 3. VI3 psAna HaTypaJIbHBIX 4YHCEN BBIUCATh BCe yuciaa oT 57 mo 252, KOTopbie
JeJsiTes Ha 5.

3aoanue 4. VI3 psaa HaTypaibHBIX YHCEI BBIMKUCATh BCe HEUETHbIE yKcia oT 455 1o 567.
3aoanue 5. YcranoButh Kakue u3 yucen 1030, 1152, 1210, 586, 70, 75, 150 nensgrcs Ha 2, 3,

IIpakTuyeckas padora NeS
«ApupMeTHUYECKHE ONEPALMH C AeiiCTBUTEIBLHBIMH YUCIAMU»

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

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

1
A=

3aoanue 4. OcBOOOIUTHCS OT UPPAITMOHATHPHOCTH B 3HAMEHATENE Ipodu “E - E“JE
3aoanue 5. BoinonHuTe AelcTBHE (\/g —/24)- V2

IIpakTnyeckas padora Ne6

«IIpeodpa3oBaHne YMCIOBBIX M OYKBEHHBIX BbIPAKEHHH, COAEPKALIMX CTEIEHU

1,7 .28 _-15
3aoanue 1. llpencraBpTe TaHHOE BEIPAKEHUE B BUJE CTeTieHn: YV )V~ )V 7.
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0.2 ., 7,-0,7
3aoanue 2. Ynpoctute BeIpaxkenne: b 1b

2
3adanue 3. Yupocrure BepaxeHue: (@) 3 |
X’ -1
3aoanue 4. Cokparure apodb: ——— 7 -
X7 HXT+x
1 1 %

. x?-x’
3aodanue 5. Haiinute 3HaYeHHE BBIpAXKEHUS: | ————— | npu x = 0,0625.
[% -3 /x—l

3adanue 6. YIPOCTHTE BBIPAKCHAE —— 3; +2.y
I+y*+y
.16
3aodanue 7. YIIPOCTUTE BBIPAKEHNE — -a’
a’ -4

o —6p —
3aoanue 9. Haitnute 3HaUeHHUE BBIPAKEHUS 377 340 npup =-2

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

A- cyMMa BKIIQJIa;

R- craBka mpornenra;

T- KOIMYECTBO MEPHUOJIOB;

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 BioxkeHo 100000 pyOuei.

3aoanue 2.

C xaxo¥i MPOLEHTHOM CTaBKOM HEOOXOANMO BIOKUThH JE€HBIM B OaHK, €ClIU Yepe3 2 roaa
BKJIaIUMK XoueT nonyuuts 120000 pyOueii npu nepBoHayansHoM B3HOoce 100000 pyOneii?

3aoanue 3.

3a 5 5eT npu CIOKHOW MPOLEHTHOM cTaBKe 7% ToJOBBIX Ha CUETY Y BKJIAJ4YHKa CTAlIO
200000 py6seit. CKOBKO JICHET OH BIOXKWI B OaHK?

3aoanue 4.

Jliia oOyuenus B kojutexe HeoOxoaumo 120000 py6neit. Pogurenn OkcaHbl MONOXKMIN
B Oank 75000 pyOneit mox 6% romoBbIX (ClIOKHAsE MPOILIEHTHAs CTaBKa). bymer nm y HHX
HeoOXxoauMasi cymma, eciii moka OxcaHa B IepBOM KJjiacce (cuuTaTh 00ydeHue B mkosie 9 jier)?

3aoanue 5.

Bbopuc xouer Bnoxuth 50000 py6neit Ha 5 ner, yToObl moiayuuTh He MeHbiie 70000
py6Oneil. OnuH OaHK mpeanaraeT BIOXKHUTH JEHbI'W Mo 8% ToAoBBIX, a JIpyroil - mox 0,5% B
Mmecsil. Kakomy 60aHky oTaats npennodrenne bopucy?

3aoanue 6.

Kakyio cymMMy HY)XHO BIOXUTh B OaHK, 4TOObI 4epe3 3 rojma Ha cueTy Obuio 59550
pyOuieii, eciu ciokHas MpoLleHTHas cTaBKka OaHka paBHa 0,5% B mecsn?

IIpakTyeckas padora Ne§
«IIporpeccusi. ApugMeTHyecKas U reomeTpuyecKasi nporpeccur. beckoHeuHo
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yObIBaOIIAs reOMeTPHYECKAs MPOrpeccus»

3aoanue 1. Apudmermueckas mporpeccus (a,) 3agaHa yclaoBHsAMHU: a, = 3,8-5,7n
Haiinnre aq.
3aoanue 2. T'eomerpuueckas mporpeccs 3anaHa yciaoBueM b; = =7, b, + | = 3b,.

Haiinure cymmy nepBbIX 5 €€ YICHOB.

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

3aoanue 4. ApudmeTrndeckas mporpeccus 3agaHa ycioBuem a, = —11,9 + 7,8n. Halinure
ari.

3aodanue 5. Boinucanpl IEpBbIe HECKOJIBKO WICHOB aprupMeTHYECKON mporpeccun: —26 ;
—20; —14; ... HaiiguTe nepBbii MOJTOXKUTEIBHBIN YJI€H 3TON MPOTPECCUHU.

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

IIpakTnyeckas padora Ne9
«CyMMa 0eckoOHe4YHO yObIBaKOIeil reoMeTpuYecKoi nporpeccuu. @opmyJia CI0KHbIX
NPOLEHTOBY

3aoanue 1. HaliTu KOHIIEHTPAIMIO COJHM B PacTBOPE, €CJIM HA 5 JIUTPOB BOJBI AOOABUIH
200 r comu.

3aoanue 2. KnueHt MoXxeT caenaTh Bkiajg B 6anke B cymme 50000 pyOGeit Ha 3 roga mo
cxeme npocTeie % u crnoxkubie %. bankoBckas craBka 10% romoBeix. Kakoii Bk BRITOAHEE U
Ha CKOJIbKO?

3aoanue 3. Haiitu TpeTuii wieH OeCKOHEYHOH reomeTpuueckor nporpeccu (by), cymma
KOTOpOH paBHa 8/5, a BTOpoi WieH paBeH -1/2.

3aoanue 4. CymMMa niepBOTO M TPETHETO WICHOB T€OMETPUUYECKON Mporpeccuu paBHa 35.
Cymma niepBbIX 5 uiieHOB B 49 pa3 6osibllie cyMMbl X 00paTHBIX Benu4yuH. HailTu 3HaMeHaTenb
U TIEPBBIN YJICH T€OMETPHUECKON MTPOTPECCHH.

3aoanue 5. S, — cymma MepBbIX N 4IEHOB F€OMETPUUYECKOi mporpeccuu. Jloka3aTe, 4To:
Su(San—S20)=(S20—Sn)’”

IIpakTuyeckasi padora Nel(
«Hcnosib30BaHue MPOTrPeccuH AJs pelleHlsl peajbHbIX 32124 MPUKJIAJTHOTO
XapakTepa»

3aoanue 1. bank HauncnseT no BkianaM 4% roaosbix. CKOJIBKO JACHET OYJET Ha CUETy Y
BKJIaJ[UMKa uepe3 5 seT, eciu oH nostoxxkuil Ha cueT 100 000 p 1 He cHUMan Ha4uCciIeHus?

3aoanue 2. busnecmen Koposun nomyumn B 2000 roay mpubsiis B pazmepe 1 400 000
py6neil. Kaxnplii cremyrommii rox ero mpuObUib yBenuuuBanach Ha 20% MO CpaBHEHHIO C
npenpiaymuM rogoM. Ckoabpko py0seit coctaBuna npuodsuib Koposuna 3a 2004 roa?

3aoanue 3. Kommnanus «Anbda» Havyajga UHBECTUPOBATh CPEACTBA B NEPCHEKTHBHYIO
otpacib B 2001 roxay, umest kanmutan B pazmepe 4000 mommapos. Kaxnerit roa, naunnas ¢ 2002
rojla, OHa mojyy4aja NnpuoOblIb, KoTopas coctasisia 100% oT kamuTana mpeaplaymero rojga. A
kommanus «bera» Havasia WMHBECTHpPOBATH CPEACTBa B JApyryto otpacib B 2004 roxy, umes
kanuTan B pazmepe 4500 nomnapos, u, HaunHasg ¢ 2005 rozaa, exerogHo Mojdydaia HpuObLIb,
coctapssitonyro 200% oT kanurtana npeasayiero roga. Ha ckoibko moiiapoB KamuTan OJHON
U3 KOMIaHui ObLT Oosble KanuTaia Ipyroi k konuy 2007 roxa, eciu npuObLIs U3 000pOTa HE
M3bIMaIach?

3aoanue 4. Ha mOBEpXHOCTH 03epa pacTyT BOJOPOCIHU. 3a CYTKH Kaxaas BOJOPOCIb
JIEITUTCSI TIOTI0JIaM, U BMECTO OJHOHM BOJOPOCIHN TOSBISIOTCS aBe. Emé uepes3 cyTku Kaxmas u3
MOJIYYMBIIUXCS BOJOPOCIIEH JIENUTCS MomnoiaM U Tak jnanee. Yepes 30 cyTok 03epo MOTHOCTHIO
MOKPBUIOCH BOJOPOCISIMU. Yepe3 Kakoe BpeMst 03epo ObLIO 3aM0IHEHO HAMOJIOBUHY?

3aoanue 5. busnecmen byOmukoB momyumn B 2000 roxy npubsuib B pasmepe 5000
pyoneit. Kaxnprii cnemyrommii o7 ero npuObuie yBenmuuuBaiack 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 tpeyronbauke ABC yron C pasen 90°, AC = 6, AB = 10. Haiigute sinB.

3aoanue 2. B tpeyronsauke ABC yron C pasen 90°, BC = 10, AC = 7. Haiinure tgB.
3aoanue 3. OnpenenuTh 3HaKU CHHYCa U KOCUHYCA yria Z?H
3aodanue 4. OnpenenuTh 3HaKU CHHYca U KocuHyca yria 800°.

3adanue 5. OnpenenuTs 3HaKHU sin3 U cos3.

5T
3aoanue 6. OnpenennTh 3HaK TAHT€HCA yria — >

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckme TOxK1eCTBA»

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

. 5 3
3adanue 2. Beraucnuts tgo, eciu sing, = — N o € (m; ?;)

o . 2V2
3aoanue 3. Haiigute 3cosa, ecau sino = — =

3
no€ (—n; 21)
2
. . 2v6 14
3aoanue 4. Hatinure 5sina, eciu cosa = — na € (0; E)
. ) 3
3aoanue 5. Haligure sino., eCiIv cOSOL = SHO € (0; g)

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

IIpakTuyeckasi padora Nel3
«@opMyJibl IPUBEIEHHUS
Dopmynsl npusedeHus

(7
sin| ——a |=cosa,
(2 j
Va .
coy ——a |=sina,
{2 j

.| T
S]l'l(; + 0[) =COS&,

V4 :
CO{E—HXJZ_SIHQ’

sin(zr —a) =sinc ,
cos(x —a)=—cosc ,
sin(zr+a)=—sinc ,

cos(t+a)=—coscx -

3aoanue 1

Beruncnuth 1) sin735°; 2) tg% 0e3 moMoIy TabIuIl 1 MUKPOKAIbKYIATOpA

3aoanue 2

BBIYHCIATH ¢ TTOMOIIBIO (hopMyr mpuBeaerms C0S 315 *+5in 210" + 18420 ’

3aoanue 3
CpaBHUTH "ncna sin 500° U cos600°
3aoanue 4
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3z
Jlokasath TOXICCTBO CIgQ ctg(; + aj =-1
3aoanue 5

. )
YhpocTuth BbhIpaKEHWE M HAWTH €r0 YHUCIOBOE 3HAYCHHE SH]((X—T (tg"(x—m)) npu

o = —
3

IIpakTnueckas padora Nel4

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

2tga
920 = 289
I-tg°a
sin3a =3sina—4sin’ a,

cos3a =4cos’ a-3cosa .

3adanue 1

. . 11z
Haiitn sin2a u cos2a, €Clii Sz < a <

, I8 20,75
3aoanue 2
Haiit sin2« , ecim 90° < ¢ <180°, sina = %

3aoanue 3

1+cos2a +sin2«
YIpocTUTh BBIpAKEHUE

cosa +sina
3aoanue 4

4 2 s 2 : 4
Jlokasats ToxecTBO COS @ —6C0s” asin” @ +sin” a =cosda

3aoanue 5
Pemmnte ypaBHEHHE 8sin 2xcos2x =4 .

IIpakTnyeckas padora NelS
«ITpeoOpa3oBaHue TPUTOHOMETPHYECKHX BbIPAKEHUID)
Dopmynivl ROI06UHHOZ20 ApZyMenma
»a l+cosa

cos" —=———""—,
2 2

. ,a l—cosa

sin-—=———,
2 2

»a _l—cosa
2 l+cosa
21‘gg
sina=—2a,
l+1g* =
& 2
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3aoanue 1

0
Borunciuts 18157 Ges momouy tabui 1 MHUKPOKAJIbKYJIATOpA

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

2A20
BBINOJHUTE TOHUKEHHE CTENEHU sin” 30°, cos®27°, Ig 75
3aoanue 4
a .
1+cos——sin—
Jloka3aTb TOXKIECTBO =—ctg—

o .
1-cos——sin—
2 2

3adanue 5

Pemuth ypaBHeHue 1— 2sin’ 2x=0

IIpakTnyeckas padora Nel6
«CymMa u pa3HocTh cuHycoB. CyMMa U pa3HOCTb KOCHHYCOB»
Dopmynvt cnoxcenusn
sin(a + ) =sinacosfB+cosasin 3,
sin(a — ) =sinacosff—cosasin S,
cos(@+ f) =cosacosf —sinasin S,

cos(@— f)=cosacosf+sinasin S,

e+t
tg(a+ﬂ):g—gﬂ,

1-tgatgf

fea +1t

l-tgatgf
3aoanue 1

Beruuciurs tg(600 +0a), ecnm tgor =—-3.
3aoanue 2

Jloka3aTk TOXKIECTBO sinarcos/f3 = %(sin(a + fB)+sin(a — f3))

3aoanue 3

Beruncinuts cos( + B) , €cau cosa:% u 37”<a<27r, cosﬁ:—% )54 7r<a<37ﬂ

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

YIpocTuTh BeIpakeHUE
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3aoanue 5
PemuTs ypaBHEHHE sin 3xcos2x = cos3xsin 2x + 1
Dopmynvt cymmbl U pA3HOCHMU CUHYCO8 (KOCUHYCOB)
o+ o-

s cos s )

sina +sin f =2sin

2 2
. . . - +
sma—smﬁzZsma 'Bcosa 2ﬂ
+ p—
cosa+cosf = 2cosZ zﬂcosa Zﬂ )
. a+p . a-—
cosa —cosf =—2sin « 'Bsm e 2ﬁ .
3aoanue 1
Bbrauciuth cos165° —cos75°
3aoanue 2
IIpeoOpa3oBark B NpOU3BEIECHUE CYMMY sin o +cos/3
3aoanue 3

sin2¢ +sinS5a —sinax
JlokazaTh TOXKAECTBO =12
cosa +cos2a +cosSa

3aoanue 4
[IpeoOpaszoBare B mpousBeneHue sinl8° +sin 20°
3aoanue 5

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

IIpakTuyeckasi padora Nel7
«I'padux pynkuuu. Uccieropanue GpyHKUMH»
3aoanue 1
UccnenoBath GyHKIHUIO : y:x3—1
3aoanue 2
Haiitu MHOXecTBO 3HaUeHUI QyHKINN
f(x)=3x>—-5x*+2
3aoanue 3
HccnenoBath QyHKIHIO.

y=—i(x3 — 3x% + 4).
3a0anue 4
HccnenoBath QyHKIHIO.

y(X)=e;)_(

3aoanue 5
[IpoBectu nonHOE HccnenoBaHue (PYHKINN:

248
y(0)="—

IIpakTnueckas padora Nel8
«CBoiicTBa ¥ rpa UKy CTENIEHHBIX, IOKA3aTEeJbHBIX U JIOrapu(pmMuyecKux
byHkumin
3aoanue 1
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1. Ha Kakom pucyHKe npeactaBneH rpapuk nokasatesibHON YHKLUUM ?

y
y
0| x ol x -
b B
3aoanue 2
2. Ha Kakom puUCyHKe npeacTaBsieH rpaduk cteneHHoM GyHKLUM ?
yA y/ Y
1 1
e ¥ S
0 x 0 x 0 x
A b B
3aoanue 3
3. YcTaHOBUTE COOTBETCTBUE MeXAY PYHKLMAMMU M UX rpadpukamm?
1
11 = -
1) y=()% 2)y =x4; 3)y=x"% 4)y=logsx
4
y ¥ y
1
0] x >
0 x 0 x
A b B
1) 2) 3) 4)
3aoanue 4

Jis GyHknuun y = lo J1X BbIOEpUTE IIPABUIIBHBIE YTBEPIKICHMUS:

7

1) ®yHKuMsS Bo3pacTaeT Ha BCeM 00IacTH ONpeAeIICHHUS;
2) ®ynkuus yObIBaeT Ha Bcel 00JIacTU ONpPEeNICHNUS;
3) Ob6nactb 3HayeHus pyHkuuu E(y)=(—o0; +0)

4) TI'paduk pyHkmuu npoxonut yepes Touky (0;1)

3aoanue 5

4. Ha Kakom pucyHke nsobpaxeH rpaduk dyHkumm y = log, x?
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yi Y

ol
—
=y

0

Ry
(=3

A b B r

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

3aoanue 1
Pemmuth ypaBHeHHe rpaduueckuM criocooom: 2x—10=2
3aoanue 2
PeunTh ypaBHEHHE rpahHUecKuM CiocoboM: X +2x—8=0
3aoanue 3
Pemmmte ypaBHEeHUE rpa)udecKuM CIIOCOOOM: j’—c —x+2=0
3aoanue 4
PeunTh ypaBHeHHE rpahHueckuM crocobom: 2x°—x—1=0.
3aoanue 5

y=3x—4
Pemmmts ypaBHEeHUE rpadudecKuM CriocoOOM: {y L ox =1

IIpakTuyeckasi padora Ne2(
«IlepecTanoBKHU M (pakTOpHAJI. UKcJI0 coYeTaHUIT»

3aoanue 1

Ha crpanunie mHTEpHET-Mara3uHa OAEkKAbl pa3MemieHsl Tpu (Gyroonku. Ecinu momMeHsaTs
UX PAcMoNOKEHHEe Ha CTPaHMIIe, MOIYYHTCS HOBas mepectaHoBKa. CKOIBKUMHU crocobaMu
MO’KHO pactoJioKuTh (yTOOJIKM Ha CTpaHuLe?

3aoanue 2

UToOBl BBINOJIHUTH €KEJHEBHBIM KBECT, WIPOKY HY)KHO INPUHECTH Mary KOp3HMHY C
YeThIpbMs KpUCTAJUIAMU pa3Horo 1Bera. IlepBoil HEoOXOAMMO HAWTH KOP3WHY, a KPUCTAJLIbI
MOKHO CJIOXHUTh B He€ B NMPOM3BOJILHOM mopsike. Kak HaillTu 4uciao crnocoOOB BBITOJHUTH
3a/1aHue?

3aoanue 3

Henanexo ot mone3oBatens ectb 9 pecropanoB. M3 HUX Haio BeIOpaTh 4, KOTOphIE OYAYT
0TOOpaxkaThbCsl Ha TJIaBHOM 3kpaHe. CKOJIbKO €CTh CIOCOO0B BHIOPATh peCTOPaHbI?

3aoanue 4

CKOJBKUMHU CITOCOOaMM MOXHO 3allOJHUTH CIIOPTUBHBIN MbenecTall U3 TPEX MECT, €U
ecTb 10 npeTeHneHToB?

3aoanue 5

N3 9 akT€poB BRIOMpPAIOT YETHIPEX AT MacCOBKHU. [1opsiiok BHIOpAaHHBIX JIIOJIEH HE BaXKEH.

CKOIIBKO €CTh CITIOCOOOB BHIOpATh aKTEPOB?

IIpakTnueckas padora Ne2l
«Tpeyroasnuk Ilackans. ®opmyaa 6unoma Herorona»
3aoanue 1
PackpbITh CKOOKHU B BhIpaKEHUH (x+1)6
3aoanue 2
PacKphITh CKOOKH B BhIpaskeHuH (a*-2b)’
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3aoanue 3

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

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

PackpbITh cKOOKM B BhIpaskeHun (x + 2)°

IIpakTnyeckas padora Ne22
«Pemenue npakTHYeCKUX 32124 € MCNIOJIb30BAHUEM NPABUJ KOMOMHATOPUKH»

3aoanue 1

TypareHTcTBO pacmonaraetT 3KCKypCOBOJAAMH II0O BOCbMH JPEBHEPYCCKUM TOPOJaM.
ATEHTCTBO TPEIOKUIO KIMEHTY BBIOPATH MApIIPYT TOCEHICHHS] TpeX (U3 MPeI0KCHHBIX
BOCbMH) TOPOJIOB B JIF0OOH MociienoBareabHOCTU. CKOJMBKO CYIIECTBYET CIOCOO0B OpraHU3aluu
Takoro mapipyra?

3aoanue 2

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

3aoanue 3

CKONBKO pa3MUYHBIX YETHIPEX3HAYHBIX YHCEN CYIIECTBYET CHOCOOOB 0003HAYCHUS
BEpILMH TPEYToJIbHON UpaMubl ¢ oMol OykB A, B, C, E?

3aoanue 4

CKOJIbKO PA3IMYHBIX YETHIPEX3HAYHBIX YrceN (Bce MUMPBHI KOTOPHIX Pa3IMYHbI) MOKHO
3aInucaTh, UCronb3ys uudpst 2, 4, 5, 6, 7, 8?7

3aoanue 5

AIMUHHCTpanusi Topoja peunwia mnepeuMeHoBats 3 yauibsl. K BbeiGopy Obuin
npeIoXKeHbl 7 Ha3BaHUH. CKOJIBKHMH CITIOCOOAMH MOTYT OBITh IIEPEMMEHOBAHBI 3TH 3 YIIUIII?

3aoanue 6

PemmmTe OTHOCUTENBHO M ypaBHEHUE:

1) C,+C,=T(m+3);2) 14CC =5C ,;3) C3 =66,
3aoanue 7
Brrauciuts

1) Ch;2) Cly33) G554 €3 5) Ciys6) Coy .
3aoanue 8

5
3anucars pasioxkeHue GMHOMA (2x — 1)

IIpakTnuyeckas padora Ne23
«IIpuMepsbI NpMeHeHHUsI MATEeMATHYECKOI0 0KUAaHus (CTPaxoBaHue, JoTepes).
MartemaTH4ecKoe 0)KHAAHUE CYMMBI CJIy4aiiHBIX BeJIHYHH»

3aoanue 1

bpocarorcst nBe wurpanbHble KOocTH. Haiiaure wmaremarnueckoe OXHJAaHUE s
MIPOM3BE/ICHUSI OUYKOB Ha BBIMABIIUX IPAHSIX.

3aoanue 2

Ctpenok BeleT CTpeiabOy MO IeJId ¢ BEPOSITHOCTHIO MONAJaHUs MPU KaKIOM BBICTpEse
0,2. 3a xaxnoe momagaHue OH MOJy4aeT 5 O4YKOB, a B Cllydae IIpoMaxa OYKOB €My HE
HauuchsoT. COCTaBUTh 3aKOH paclpeiesieHUs] 4Yuclla OYKOB, IMOJIyYEHHBIX CTPEJIKOM, 3a 3
BBICTPEIA, U BBIYUCIUTHh MAaTEMAaTUUECKOE OXKHUIAHUE ITOU CIIydaliHON BEJINYUHBI.

3aoanue 3

3a oM BHeceH cTpaxoBoil B3HOc 200 py6iieit. BeposTHOCTH eMy croperb B JaHHOM
MECTHOCTH JUIsl TaKOTO THHa JO0MOB oueHuBaercs, kak 0,01. B cmywae, ecim aom cropur,
CTpaxoBasi KOMITaHUS JIOJDKHA BhIIIATUTH 3a Hero 10000 pyGneii. Kakyto nmpubbuib B cpenHemM
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OKHJIACT MOTYYHTh KoMrianus? Ha kakyto npuObUTh CMOXKET PACCUUTHIBATh KOMITAHUS, €CITH TSI
MOJTYdeHHS CTPpaxoBoi cyMMbl B pazmepe 10000 pybneit ona Oyaet Opats B3HOC 100 pyOeit?

3aoanue 4

CornacHO aMepHKaHCKUM CTaTUCTHMYECKHUM TaOJMIaM CMEPTHOCTH, BEPOSITHOCTH TOTO,
4yTO 25-JIETHUM YENIOBEK MPOXKHUBET elle roja, pasHa 0,992 (cnemoBaTesbHO, BEPOSATHOCTH TOTO,
4yTo OH ympeT, paBHa 0,008). CTpaxoBas KOMITaHUS TIpeiaracT TaKOMY Y€JIOBEKY 3aCTpaxoBaTh
CBOIO JXKM3Hb Ha roa Ha cymmy 1000$; crpaxoBoii B3HOoc paBeH 108. Haiitu matemaTmueckoe
OKHJaHNe MPUObUTH KOMIIAaHUH.

3aoanue 5

bankoBckas opranmu3anys BbIaeT 3aiiMbl 1o 1 MiH py0. cpokoM Ha 1 roa. BepositHOCTh
HeBo3BpaTa kpeauta — 1%. Kakyro MpomeHTHYI0 CTaBKy IOJDKEH YCTAaHOBHUTH OaHK, YTOOBI B
CpeIHEM UMETh MPUObLIH?

IIpakTuyeckasi pa6ora Ne24
«Onepanuu HaJX COOBITUSIMH: TepecevyeHue, 00beJUHeHne COOBLITHIH,
NPOTHBONOJIO0KHbIE COOBITHS

3aoanue 1

Buka nomkHa BEIOpaTh TOJIBKO OJIMH AecepT U3 § BUAOB KOKTEHIIs, 5 BUIOB MOPOKEHOTO
1 5 BUJIOB Horypta. CKOJBKHMH CIIOCOOAMH OHA MOXET BBIOPATh jJecepT?

3aoanue 2

B rpymme 7 4enoBek UMEIOT «5» MO MaTeMaTHke, 9 denoBek — «5» mo ¢unocoduu. B
ceccur 2 sk3ameHa. M3BecTHO, 4TO 4 yejoBeKka chalu ceccurd OTIWYHO. CKOJBKO YeIOBEK
HUMeEET XOTsI ObI OJIHY MATEPKY B CECCUU?

3aoanue 3

Mapunaa xymwia 3-X KpOJMKOB: ceporo (c), Oemoro (6) u psboro (p). Ckonbko
CYIIECTBYET PA3JIMYHBIX CIIOCOOOB MOCAJAUTh ITUX KPOIUKOB B 3 KJIIETKH, €CIH B OJHOM KIIETKE
MOET HaXOAUTHCS TOJIBKO 1 KPOJIUK?

3aoanue 4

Opa xower mnomobpate oxexay uisi KiaccHOro Bedepa. CKOJBKO —Pa3IMYHBIX
KOMIUIEKTOB OJICXK/IbI MOKET MONXy4uuThes y FOpbl, eciu y Hero ectb Mailku 2-X I[BETOB, HO Y
KaXJIOTO IIBETa €CTh 3 pa3iuYHbIX BHJa (OJHOILIBETHAs MaiiKa, B TIOJIOCKY W B KJIIETOUYKY), a
Takke Oemble U YEPHBIE MIOPTHI?

3aoanue 5

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

IIpakTnuyeckas padora Ne25
«Caoxenne BeposiTHocTeil. He3aBpucumMblie cOObITHS. Y MHOKEHHE BEPOSITHOCTEI»

3aoanue 1

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

3aoanue 2

B marasun noctynuino 30 X0IOAUIFHUKOB, MSATh U3 KOTOPBIX UMEIOT 3aBOJICKON J1e(heKT.
CrygalitHeIM 00pa30M BEIOMPAIOT OJUH XOJOIMIBHHUK. KakoBa BEpOSATHOCTH TOTO, YTO OH OyJeT
0e3 nedexra?

3aoanue 3

Habupas nHomep TenedoHa, abOHEHT 3a0bLI IBE MOCIEAHNE IU(PBI, HO TOMHUT, YTO OJIHA
W3 HUX — HOJIb, a Jpyras — HeuéTHas. HallT BeposATHOCTH TOTO, 9TO OH HAOEpET MpaBUIIBHBIN
HOMED.

3aoanue 4

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

Haiit BEposITHOCTB TOTO, YTO MPU OPOCAHUH JIBYX UTPATBHBIX KOCTEH B CyMME BBITIA/ICT:
a) MATh 0YKOB; 0) He OoJiee YEThIPEX OUKOB; B) OT 3 110 9 OUKOB BKIIOUHUTEIBHO.

3aoanue 6

B mudT 20-3TakHOro jomMa Ha mepBOM dTaxke 3anumd 3 denoBeka. M moexamu. Haiitu
BEPOSITHOCTH TOTO, YTO: ) OHU BBIWIYT HA PA3HBIX dTaxkaX 0) IBOE BBIWIYT HA OJTHOM ITAXKE; B)
BCE€ BBIMJYT HA OJHOM JTaxe.

3aoanue 7

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

3aoanue 8

B samuke Haxomurcs 15 kauecTBeHHBIX M S5 OpakoBaHHBIX jetaneld. Haymawy
U3BJIEKAIOTCS 2 AeTanu. HailTu BepOsITHOCTH TOTO, 4TO: a) 00e jaeranu OyIyT KaueCTBEHHBIMU;
0) oxHa jeTanb Oy/eT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e JAeTaiu OpaKOBaHHBI.

3aoanue 9

Hrpoky B mokep cnaércs 5 xkapT. HailT BeposSTHOCTH TOTO, YTO OH MOJYYHUT: a) Mapy
JIECATOK W Tapy BayieToB; 0) ¢iem (5 kapT oHON MacTh); B) Kape (4 KapThl OJHOTO HOMUHAJIA).
Kakyto 13 nepedrcieHHbIX KOMOMHAINI BEpPOSITHEE BCETO MOIYUUTh?

IIpakTuyeckasi padora Ne26
«Cany4aiinbie BeJJMUuHbI. LleHTpajbHbIe TeHACHUMH CIy4aiiHON BeTHYNHBD)
3aoanue 1
Haiinem martemaTmyeckoe OXUIaHUE CIy4alHOW BEIWYMHBI X — 4YMCIa CTaHIAPTHBIX
Jetajei cpenu Tpex, oroOpaHHbIX U3 naptuu B 10 neranei, cpenu KOTOpbIX 2 OpakOBaHHBIX.
CocraBum psa pactpenenenus st X. M3 ycioBus 3agauu ciaenyer, 4to X MOXKET IPUHUMATH
3HayeHwus 1, 2, 3.

3adanue 2

3anaH 3aKOH pacrpeieneHus IUCKPETHOM CIyJaifHON BeTMUUHBI 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) marematmdeckoe okujpaHue, 0) IUCIEPCUIO, B) CpeqHEe KBaapaTUYECKOE
OTKJIOHEHHE JTUCKPETHOM CIIy4YalHOW BEJIMYMHBI X MO M3BECTHOMY 3aKOHY €€ paclpeieieHus,
3a/laHHOMY TaOJIUYHO:

8 4 6 5

0 0 0 0
2 ) 2 .1

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

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

3aoanue 5

PaGounii oOcayxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOSTHOCTH OecriepedoiiHoi paboThl Ha
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MPOTSHKEHUH OJHOTO Yaca MOoCie HalaJKu paBHA s iepBoro cranka 0,9, st BTOpOro craHka —
0,8 u s Tperbero cranka — 0,7. HaliTu BepOSTHOCTH TOTO, YTO 3@ 3TOT Yac JUIIb OJIUH CTAHOK
OTKaXET B paboTe 1 nmoTpedyeT BMEIaTeIbCTBa paboyero.

3aoanue 6

BeposiTHoCTh mOMananus B 1eJb MPU OTAEIbHOM BbIcTpene paBHa 0,6. HaliTu BeposiTHOCTH
TOTO, 4TO YKcJIo onaaanuii mpu 600 BeIcTpenax OyaeT 3akitoueHo B mpeaenax ot 330 go 375.

3aoanue 7

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

X 8 4 6 5

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

IIpakTHyeckasi padora 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 cpeqHecyTouHas HOTPEOHOCTh B HEM COCTaBIIAET
50 000 .

3aoanue 2

CpenHee 4uCIO COJMHEYHBIX JHEM B ToAy s JaHHOW MecTHocTH paBHO 90 OueHuTh
BEPOATHOCTH TOTO, YTO B TEYEHHE T'0J1a B 3TO MecTHOCTH OyneT He 6omnee 240 cOMHEUHBIX THEH.

3aoanue 3

IMpumep 3 JivHa HM3rOTaBIMBAEMbIX JAETajeil SBJISETCS CIy4ailHON BEIMYMHOM, cpeaHee
3HaueHue kotopoir 50 mMm. CpenHEeKBaapaTUYHOE OTKJIOHEHHE ATOW BETUYUHBI paBHO 0,2 MM.
OueHuTh BEpOSITHOCTh TOTO, YTO OTKJIOHEHHE JUIMHBI M3TOTOBJICHHOW AETall OT €€ CPETHEro
3HAYCHMS 110 a0COIFOTHOM BenMurHe He ripeB3oieT 0,4 MM.

3aoanue 4
CpennecyToyHoe MOTpedIeHNE AIEKTPOIHEPTUHU B HaceleHHOM myHKTe paBHO 20 000 kB1/4,
a cpenHekBaapatuuHoe oTkioHeHHe — 200 kB1/4. Kakoro morpeGineHus 31eKTpOIHEprHH B

ATOM HACEJICHHOM ITyHKTE MOKHO OXHJIaTh B OJVIKAMIINE CYTKH C BEPOSITHOCTHIO, HE MEHBIIIEH
0,96?

3aoanue 5

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

IIpakTnueckas padora Ne28
«HenpepbIBHBbIE ClIyyaliHble BeJJMYUHBI (pacnpeaeaeHus )y

3aoanue 1

[TpousBoauTCs cepust U3 5 HE3AaBUCUMBIX OJIMHAKOBBIX HKCIIEPUMEHTOB. BepoaTHOCTh ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (.6 KakoBa BepOSATHOCTH, YTO KOJIMUYECTBO yaay Oyaer

(a) poBHO 27

(b) posno 3?

(c) oT 1 10 3 BKIIOUUTENBHO?

3aoanue 2

[TpousBoauTCs cepust U3 5 HE3ABUCUMBIX OJIMHAKOBBIX SKCIIEPUMEHTOB. BeposITHOCTh yiaun
B OJIHOM 3KcriepuMeHTe paBHa p = (0.6 KakoBa BepOSATHOCTH, YTO KOJIMUYECTBO yaay Oyaer

(a) poBHO 27

(b) poBno 3?

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

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

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

(b) PaccumnTaiiTe MeauaHy pacrpeaeieHus.

IIpakTuyeckasi pa6ora Ne29
«IToBTOpEHME N3YUYEHHOT 0
3aoanue 1

2
YrpocTute BoIpakeHue: (@) 3 .
3aoanue 2
Anekceir xoueT BnoxkuTh 50000 pyOseir Ha 6 jeT, 4ToObl moayunuTh He MeHbie 70000
pyOuseii. OnuH GaHK MpeaiaraeT BIOXKHTHh JeHbIU Non 9% roaoBwix, a apyroi - mox 0,7% B
Mmecsil. Kakomy 6aHky oTaath npeanodrenue bopucy?
3aoanue 3
Paznoxute Ha MHOXUTENM yncio 68 740
3aoanue 4
Hana reomerpuueckas mnporpeccust (b,), 3HamMeHarenab KOTOpod paBeH 3, a b; = 9.
Haiinure bg.
3aoanue 5
bank Hauncnser no Bkiaaaam 7% ronoBbix. CKOJNBKO JIeHEr OyAeT Ha CUeTy y BKJIaJA4uKa

yepes 8§ JsieT, ecau oH noJoxui Ha cyet 100 000 p u He cHUMaIT HaYUCICHUS?
3adanue 6

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

3adanue 7
PemTh ypaBHeHHE rpahHIecKuM CrIoco6oM: X +4x—5=0
3aoanue 8

CKOJIBKO CYHIECTBYET CHOCOOOB OOO3HAYEHHUsl BEPUIMH IMapajuIeJIeNuIe/ia ¢ TOMOIIBIO
oykB A, B, C, E, Al, B1, C1, E1?

IIpakTnuyeckas padora Ne3(0
«IIpuMeHeHHE MPOU3BOIHBIX JIEMEHTAPHBIX QYHKIIMI MPU PelIEHHH 32129
3aoanue
BbIumcianTs mponu3BOIHYIO (QYHKIHH:

1. x7 +5x°%4+24x% -7
2. 7x* —x?

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)*

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

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

3aoanue 3

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

3aoanue 4

Haiigure HanOonbIiee U HAaMMEHbIIee 3HaYeHUE (PYHKIMHU Yy = X + Ha oTpeske [1; 3].

3aoanue 5

Haiinure skctpemymsl pyHKIuM y = 2x3 — 3x2.

3aoanue 6

Haiinnte npoMexXxyTKM MOHOTOHHOCTH (YHKIUH Y = X2 — 2X + 3

3aoanue 7

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

3aoanue 8

Haiinure Hanbosbiiee 1 HauMEHbIIIee 3HaUeHUEe PYHKIMK Y = - X - Ha oTpe3ke [ 1; 4].

IIpakTuyeckasi padora Ne32
«IIpoBeeHue ¢ MOMOIIbIO MPOU3BOIHOI HCCIeT0BAHUA QYHKIIUM

3aoanue 1

C mOMOIIBI0 TPOU3BOTHON HAWIUTE MPOMEKYTKH BO3PACTAHUS W yOBIBaHHS ()YHKIUU:
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 HauMmeHblee 3HadeHus (yHKiuu f(x) =x
npomexyrtke [-3;2].

3aoanue 4

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

3aoanue 5

Vccnenyiite GpyHKIHIO U TOCTpoiiTe eé rpaduk: f(x) =-x - 2X + 8.

3aoanue 6

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

3aoanue 7

C mToMOIBI TPOW3BOJHOW HAWAUTE MPOMEXKYTKH BO3PACTaHUS W  yOBIBaAHUS
dymkmmm: f(x) = 2x° — 15x* + 36x.

3aoanue 8

Vccnenyiite GyHKIHIO U TOCTpoiiTe eé rpaduk: f(X) = -x* + 3x + 4.

3aoanue 9

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

Y 8x°+ 5 mHa

Y 2%+ 3 mHa

IIpakTnueckas padora Ne33
«O0mue MeToabI pelieHus ypaBHeHuil. Meroa pasJioxkeHusi Ha MHOkUTeH. Meton
BBe/ICHHS HOBOW IepeMEeHHO0»

3aoanue 1

Penuts 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 pa6ora Ne34
«PelieHre HEPABEHCTB € OTHOM MepPeMEHHON»
3aoanue 1
PemmTes HepaBeHCTBO % >0
3aoanue 2
Pemmts HepaBeHcTBO 3X + %8 > ﬁ +9
3aoanue 3
1 VX
X2—8X+7>X2—8X+7

Pemuth HepaBE€HCTBO

3aoanue 4
5 — x>0
Pemute crucTeMy HEPABEHCTB { =
Y Hep 6—2x < —2.
3aoanue 5
Pemuth cucreMy HepaBeHCTB {6x2 —5x+1<0,
5x —2=0.
IIpakTuyeckasi padora Ne35
«PemeHue HepaBeHCTB METOA0M HHTEPBAJIOB)

3aoanue 1

= 0.

2?4 20— 3
7)

Peumnts HepasencTso (¢ — 7) ( + 5)

3aoanue 2

Pemute HEpaBEHCTBO (v —1){x—3)

3aoanue 3
(x — 2)°

Pemuts HepaBeHCTBO (x —1)(z —3)

= 0.

3aoanue 4
(x+2) (a* —da +7)
Pemnte HepaBeHCTBO r—>5
IIpakTnuyeckas padora Ne36
«Peuienne cucreM ypaBHeHHH MeTOI0M MOICTAHOBKH, METOI0M AJIre0pandeckoro
CJIO’KEeHHMS M METOA0M BBE/JACHUS HOBOM IepeMeHHON»

< ().

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

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

2% % 9Y = 162,

3%4Y = 48.
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3aoanue 4

Pemmmts cucremy ypaBHeHUM

3aoanue 1

3x1 < /3,

(0,2)3X2—2 — (0’2)2X2 +X+4.

IIpakTnueckas padora Ne37
«PermeHne HppaIMOHAIBHBIX H NMOKA3aTeJbHbIX YPABHEHHUI 1 HEPABEHCTB)

Pewuts HepaBeHCTBO V2 — x — x2 >—1

3aoanue 2

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

3aoanue 3

Pemmts ypaBHeHue

3aoanue 4

4x2+3x =1

16

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

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

NPpSAMBIMHW»

3agaua 1

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

AB

2

3amauya 2

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

au AC,ecnu a Il AB

3agaua 3

1.IIpsimast a He JIeXKUT B IIIOCKOCTH
tpaneuun ABCD. Onpexnenute
B3aMMHO€ PacroiIokKeHHEe IPSIMBIX a

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

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

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

Bapmuanr 1
B, o

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

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

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

A2. IlepeuepTrTe pPUCYHOK 2 B TE€TPAb U MOCTPOMTE:
a) Touky nepeceueHus npssMmoit MH ¢ miockoctsto ABC;

0) nuuuro nepeceuenus maockocteit MHB u ABC.

Bl. Touka O — HEHTp OKPYXHOCTH, OINHCAHHOM OKOJIO

tpeyroiabHuka ABC. Ilpunamnexut sm Touka C

IJIOCKOCTH, B KOTOPOi1 Jiexkat Touku A, B u O?
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Bapuant 2

B, &
A ; Al. Ilonb3ysch u300pa’keHUEM Ha pUCYHKE |, Ha30BUTE:
A, : 5,
5 a) Touky nepecedenus npsmod MC ¢ miockocteio B1BCy;
M Bi 0) muuuto nepecedeHus miockocreit MC,C u BCB;.
| S " c
B kakux u3 mockocreit ADD;, ABB;, ABD, MD,C,, nexut npsmas
A D MD;?
Puc. 1 [”
M/ 1\
A2. [lepeuepTute pUCYHOK 2 B TE€Tpaab U MOCTPOMTE: / \
a) Touky nepeceueHus npsamoii PK ¢ miockoctsio ABC; / H O\
\
6) muHuto nepecedenus mwiockocteir PKC u ADC. é \-.\
(3 \\
B1. Touka O — HEHTp OKPYKHOCTH, ONMHCAHHOW OKOJIO \n
gyerbipexyroipHuka ABCD. Touku A, O n C ™~

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

IUIOCKOCTH BepiinHa D?

IIpakTnyeckas padora Ned(
«ITeprneHAUKYJIAP U HAKJIOHHBIE. YTOJ MekK1y NPSAMOii U MJIOCKOCTHIO.
JAByrpanHbii yroa»

Bapuanr I

1. [Ipsimast a mapasienbHa IVIOCKOCTH o, IpAMas b Takke napasuiesabHa IIIOCKOCTH
o. MoryT 1 a u b:

a) beITh mapannensHpIMu?

0) [lepecekarbcs?

B) BBITH CKpenBatonMMuCs NpSMbIMH?

2. Touka M JICKUT BHE IIJIOCKOCTH napajuienaorpamma ABCD.
a) Jlokaxute, 4ro cpeaHue JMHUU TpeyrodbHMkoB MAD u MBC napannenbHsl.
0) Haiinute sTu cpenHue JTWHUM, €ClaM OOKOBas CTOpOHA MapajuieorpaMMa paBHa S5, a €ro
BBICOTA paBHas 4 U JCIUT CTOPOHY, K KOTOPOI IIPOBEICHA, MTOMOJIaM.

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

a) Jlokaxwure, uro AC || a.

0) Haitnure MN, ectu AC=26.

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

KBajpara.
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a) Jlokaxxure, uro CK u AD ckpemuBaromuecs.

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

Bapuanr I1

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

a) beITh napamienbHBIMU?

0) [Tepecekarbcs?

B) BBITh ckpemuBarommmucs npsMbiMu?

2. Tpeyronsauk ABC u tpanemuss KMNP umeror oburyto cpeanroro munuio EF, MNJ|EF,
EFIBC.

a) Hokaxwure, yto BC|| KP.

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

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

a) lokaxwure, uro MN || .

0) Haitnure MN, ecu AC=39.

4. Touka F nexwut BHe miiockoctu Tpaneuun ABCD.

a) [loxaxure, uro AF n BC ckpemuBatomuecs.

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

paseH 40 rpaxycos?

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

3aoanue 1 L —
OT nepeBsHHON NMPaBUIBLHON MATUYTOJILHON IPU3MBbI OTIHIINIIHN BCE €€ ﬁ )
BepwMHBI (cM. puc.). CKOJIBKO TpaHel y MOIY4YMBIIErocs MHOTOTPaHHUKA r ‘T
(HeBuIMMBIE pEOpa HA PUCYHKE HE N300paKeHbl)? ‘

| y
i )
A £

L

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

JIBa pebOpa MpsSMOYTONBHOTO TMapaielenuresa,
BBIXOSIIME U3 OAHON BEPIIMHBI, paBHbI 1, 2. [T1n01mane noBepxHOCTH
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napauienenuneaa pasia 16. Haitaure ero nuaronais.

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

3aoanue 5

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

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

3aganue 1.

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

\
B otBeTe 3anumute E

Pemienue:

V =1 nr2h
3

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

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

3aganue 3.

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

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

B ocHOBaHUU TpeyroabHOM MUpaMMIbI JIEKUT NMPSMOYTOJIbHBIA TPEYTroJbHUK C KaTeTaMu 4

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

w

S =3°a'b S=2-3-4=6
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OtBet:18

3amanue 5.
O6bem konyca paBeH 12. [lapayenbHO OCHOBaHHMIO KOHYCA MPOBEICHO CEYCHHE, LIS

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

Croco0 1.

o o r h
JIuneiinble pazMepsl Oonbioro Konyca r v h. JInneitabie pa3mepbl MaIeHBKOTO KOHYCa Sus

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

1

>z 36 =V,

V,=15

OtBeT:1,5 - cokHO

Cmoco6 2.

ITonckaska:

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

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

JlaHHBIN prueM perieHus 3a1a4 He TpedyeT 3HaHus (popmyIibl o0beMa KoHyca.
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3amanue 6.

Konnueckast BopoHka 06beMOM 16 JTUTPOB MOTHOCTHIO 3aMIOJHEHA KHUIKOCThIO. I3 BOPOHKH
BbIUEpHAIN YaCTh KHUAKOCTH, IIPU 3TOM €€ YPOBEHb CHU3UJICS 10 MOJOBHUHBI BHICOTHI BOPOHKH.

CKOIBKO JIUTPOB KUIAKOCTH BBI‘IepHaJ'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.

O0BvéM mpsmMoyroipHOro mnapamienenunena paseH 108. UYemy Oyner paBeH 00BEM

napajjiejicnmIica, €CJiIru Kaxia0€ €ro pero YMCHBIINUTH B TPU pa3a?
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k=3 k¥3=27V= 08—
= = =— =
OrtBer: 4
3agaHue 9.

O6bém munuuapa paBeH 30. Uemy paBeH 0o0BEM KOHyca C TakKUM K€ OCHOBAaHUEM U

BBICOTOM?

ITonckaska:

1
Ecmu MUJIIMHAP U KOHYC UMCKOT o6mee OCHOBAHUEC U BBICOTY, TO Vk = 5 VI-I

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

Otset:10

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

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

PaBHOOOKast Tpameuus BpallaeTcsi BOKPYT OCH, NMPOXOISIIEH Yepe3 BEpIIMHY HUKHErO
OCHOBaHHMs NapajjienbHo BeicoTe. Halinure 00beM MosyueHHOIO Tejla BpAlLeHUs, €CIM HUXKHEee
ocHoBaHue Tpanenuu 10 cM, BepxHee ocHOBaHUE 6 ¢M, a ocTphIi yroi 60°.

3aoanue 2.

KBagpar co ctopoHoif 4 cM Bpamjaercs BOKPYI OCH, IPOXOAALIEH depe3 OJHY U3 €ro
BEPLIMH NapajuIebHO TUaroHaiu kBajapara HalTu o0beM MoIydeHHOro Tela BpalleHusl.

3aoanue 3.

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

3adanue 4.

Haiinure 0o0beM UMIMHApPA C BBICOTOM, paBHOM 5 CM, €CIM JUaroHajb OCEBOTO CEUEHUs
HWIMH]Ipa 00pa3yeT ¢ MIOCKOCThI0 OCHOBaHUs yroi 45 rpaaycos.

3adanue 5.

Haiinute o0beM 1mapoBoro cekTopa, eciy pajuyc Lapa paBeH 3 ¢M, a paJnyc OKPYKHOCTH
OCHOBaHH - V5 cM

3aoanue 6.
Haiigure OOKOBYIO MOBEPXHOCTH KOHYCAa, B OCEBOM CEUEHHUU KOTOPOTO PABHOCTOPOHHMM

TPEYTOJIbHUK CO CTOPOHOMU 6 CM.

3aoanue 7.

B nmunmHape nmpoBeaeHa MIOCKOCTh, MapauielibHas OCH U OTCEKAroIIasi OT OKPYKHOCTH YTy
B 120°. Inaronans ceuenus paBHa 20 cMm. Ceuenue yganeHo ot ocu Ha 3cM. Haliaure minomans
OOKOBOI TOBEPXHOCTH IUIUHPA.

3aoanue 8.

Panuyc ocHoBaHusl KOHYyca paBeH 6¢M, a 00pa3yrolias HaKJIOHEHA K IUIOCKOCTH OCHOBAHMUS
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nox yriom 30°. Haitnure miomaas 60KOBOM MOBEPXHOCTH KOHYCA.
3aoanue 9.
[Inomane ceuenus mapa miOoCKOCThIO, TPOBEIEHHON Uepe3 KOHEI[ JuaMmeTpa moja yriioMm 60°

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

3aoanue 10.

Croponsl TpeyronpHuka MNK kacatorcs mapa. Haiinure niomaab NOBEPXHOCTH 1apa,
ecmu MK=9  cm, MN=13cm, KN=14 cM wu  paccrosHue OT I€HTpa Imapa 1o
mrockoct MNK paBHO V6 CM.

IIpakTnueckas padora Ned44
«Permenue 3a1a4, CBSI3aHHBIX C IPMMEHEHHEM MPABMJI AeliCTBHI ¢ BEKTOPAMU»

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

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

3aoanue 4

3azaHbl 1Ba BEKTOpa B IpocTpancTse. Haiitu:

a) UX CyMMY;

0) MX Pa3HOCTbH; KOCHHYC yIiIa MEXy HUMH,

B) UX BEKTOPHOE IIPOU3BEICHUE.

a=(0;1;1),b=(—2;0;1).

IIpakTnueckas padora Ne4S
«IIpocTeiiine 3a7a4u B KOOPAMHATAX»

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

IIpakTnueckas padora Ned6
«CkaJjisipHoe nmpou3BeeHHe BEKTOPOB)»

3amanue 1
Ha ocu OxOx HaliTH TOUKyY, paBHOYAAJICHHYIO OT Touek A(2;—4;5) u B(—3;2;7).
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3ananue 2

Haittu xocunyc yria mexnay Bektopamu AB u AC.

A=(—4;4;4),B=(3;1;0),C=(—1;0:6).

3amanue 3

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

a=(—3;2;1),b=(3;1;2),c=(3;—1:4)

3ananue 4

3azaHbl ABa BEKTOpa B pocTpaHcTe. Haltu:

a) UX CyMMYy;

0) UX pa3HOCTb; KOCUHYC yIJla MEXy HUMU;

B) UX BEKTOPHOE MMPOMU3BE/ICHUE.

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

3ananue 5

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

3amanue 6

KommuianapHsl 11 BexTopa?

a =(—3;2;1),b =(3;1;2),c =(3;-1;4).

IIpakTuyeckasi padora Ne47
«BbIunc/IeHHe YIJI0B MeK1Y NPSIMBIMHU M IJIOCKOCTAMH. KoopimHaTHO-BeKTOPHBIN
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. u B(-2;3;5).

Bapuanr 3.

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

Bapuanr 4.

1. 2. A(7; -3;1); B(5;4;-2) u C(0;1;-5).
3.uB4;-1;2).

Bapuanr 5.

1. 2. A(8;0; -3); B(-2;9;-7) u C(-3;-2;4).
3.uB (24, -1).

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

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

Bapuanr 7.

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

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

Bapuanr 8.

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

3.1 B(5;9;2).

BapwuanT 9.

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

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

Bapuant 10.

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

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

Bapuanr 11.

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

3.1 B(5;0;10).

Bapuant 12.

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

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

1 BapuaHT 2 BapuaHT 3 BapuaHT

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

B paBHOOGepeHHOMN Tpanenuu

Samanne Ne 1 3amanne Ne 1

Ha cropone HK pom6a B napannenorpamme ABC/]
MHKC B3sara Touka E Tak, touka K — cepenuna AB,
4TO
KE : HE=1 : 6. Beipazute
BekTopsl CH, KE, HE, CE,

EM uepe3s CK=pu CM =q.

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

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

— cepenuna ME. C

3amaune Ne 2

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

Conepxanue, STambl MPOBEACHUS W KPUTCPUH OLIEHUBAHUSA TPAKTHUECKUX padboT
IPECTABIECHbl B METOJMYECKUX YKa3aHUSIX IO IMPOBEICHUIO IPAKTUUECKUX PadoT.

IIpoBepka BBINOJHEHUSI CAMOCTOsITEIbHOWH padoThl. CamocrosiTenbHas pabota
HaIlpaBJIeHA Ha CAMOCTOSITEIIbHOE OCBOCHHE U 3aKPEIICHNE PE3yJIbTaTOB O0yUCHHS.
CamMocTosATenbHas MOATOTOBKA OOydYalolmUXCs MO  JUCIHHUIUIMHE IPEANOoaraeT
CJICTYFOIIHE BUIBI U (DOPMBI paOOTHI:
e BrinosHeHHe pacyeTHBIX 3a1aHUH.
CrnucoK 3a/1a4 U151 CAMOCTOSITEILHOTO PeleH st

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

5. Brruucnure: 3 i

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

4. 3

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

3{/_

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

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

T T
17. VYnpoctuts Beipaxenue CO 5 —a |+cos(a+ E)

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

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

21. Beraucnure zaI'CS' - +ar€tg(— 1)+ arccos—-
2 2
(T ox) N2
22. Pemuts ypaBHeHHE SIN| — —— |= ——
10 2 2

. x 1

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

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

4
y=2+—-

x—-3
25. HaiiauTe To9kn MakcCUMyMa U MEHEMyMa QYHKIIMU €e MAaKCUMYMBI 1 MUHUMYMBI y = —x2 + 6x — 8
26. BrlsicHUTB, SBISIETCS M, YETHOH, HEUCTHOW WM HE SBISICTCA HU UYCTHOW, HW HedeTHOW (yHKmms: 1)
3 X . . 2 .
y=Xx —E+Slnx,2) y = x> +cos3x;
217. CKOJIbKO pa3sIMuHbIX JBYX3HAYHBIX YHCEJ C Pa3HBIMU LU(pPaMU MOXKHO COCTaBUTh, HCHONB3Ys LIHGPHL: 1)
1us5;2)0u6;3)2,4u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
28. AJZMUHHCTpanusi Topojia pelnia nepeuMeHoBats 3 ynuibl. K BeIOOpY ObUIM NpeasiokeHbl 7 Ha3BaHHM.
CKOJIbKUMH CII0cO0aMy MOTYT OBITh IEPEUMEHOBAHbI 3TH 3 YJIHIbI?
29. CKOJBKMMU CIIOCO0aMU MOKHO Pa3MECTHTh 6 pa3IMuHbIX aBTOMOOWIIEH B CEMH OJTHOMECTHBIX OOKcax?
30. B wmarasun moctymmio 30 XOJNOOMIBHHUKOB, MATh M3 KOTOPBIX HMEIOT 3aBOICKOW mMedekT. CirydaitHBIM
00pa3zoM BBIOMPAIOT OUH XOJOAWIbHUK. KakoBa BEpOSITHOCTH TOTO, UTO OH OyzeT Oe3 nedexra?
31. KakoBa BeposSTHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OyleT OJHH Ty3 M OJUH KOPOJIb?
32. Haiitn: a) marematmdeckoe OXumaHWe, 0) IUCIEPCHIO, B) CpeaHee KBaJpaTHUECKOE OTKIOHEHHE
JMICKPETHOH CiTydaifHOH BEHMUYMHBI X 110 U3BECTHOMY 3aKOHY €€ PacHpeieNICHHs, 3aJaHHOMY TaOJINIHO:
X 8 4 6 5

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

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

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

X“—8x+7 X“—8x+7

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

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

e  KontponbHas padota Nel mo pazgeny «Anredpar»

Konrponsnas padora Ne2 o pazaeny «OCHOBBI TPUTOHOMETPHUI

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

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

Konrtponbnas padora Ne6 o pazaeny «YpaBHEHUS U HEPABEHCTBA

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

KonTtpoabnas padora Nel
Bapuanm 1

3anuImmTe Yuciia B BUAEC OCCKOHESTHBIX MIEPUOANIECKIX APOOCH: 7 , 4
25 30
3ammcath B BUie OOBIKHOBEHHOW Ap0oOU OECKOHEUHYIO NeCATUIHYO Apo0k: 1,(7);
-5,3(23).
1.1
Brruncnenwe: (g)z

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

IIpencraBpTe B BUAE CTENEHEN C PALIMOHAIBHBIM ITI0KA3aTeIEM — .

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

2

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

3

x—16  x%5+4

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

Y HalUTe €ro 3HaueHue npu x = 2,25

Bapuanm 2
8

15
3ammcats B BU/Ie OOBIKHOBEHHOW Ap0oOH OECKOHEYHYIO NECATUIHYIO Ipo0h: 4,(8);
-2,6(93).

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

HpeI{CTaBbTe B BUJC CTEIICHEH C PallMOHAJILHBIM ITOKA3aTCIICM

Haiinure 3HaueHue BbIpakeHU! vV 9a2+Vb%+3a npu a = - 100, b =- 2000
3 2 4
1

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

x5/x
m—

Pacnonoxure uncna B mopsaKe BO3pacTaHUs 242 5; 23:23

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 s

Bapuanm Ne 1
1. Borancmrs 10g; 81
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2 Borauciuts 108413
3. Berancouts 10g, 1029
1g125
g5
5.Boruncants 10g,12—log,3+log, 9

4 BBIUUCIATH

6.Berunciute 2log, 6 +log, % —log, 35

7. BBIUUCIUTD 10g3 2- 10g3 2 10g2 6+ 10g3 6
8 Borunciurs 1g 7(log, 15 +1og, 4 -log, 6)

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

10 . Pemmre ypaBuenune  logs(7 — x) = 2.
11. Haiigute 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.Borancuts 10g5125
2.Borancmuts 10g,55

3.Berunciuts 10g, log, 64
1g 256
g4

4 BBIUUCIATE

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

6.Boruncants 210g, 27 -1og, 81-2log, 18
7.Bbrauciute 2log, 8 +log, % —log, 25
lg3(log, 25-1log, 2 +log, 8)

8.BerunciuTh

1
loge 2+ logs—
9 Borunciurs 9 089 4T 108535

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 logs*x —3logzx+2 =0

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

Bapuanm Ne3

1.Beraucauts log . %

2.Boraucmuts 104, 9

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

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

6.Bpraucnuts log,10-log, 5+log, 8
7 Beraucors 210g, 32 -log, 256 -2log, 14
Ig2(log, 75-1log, 15 +log, 20)

4 .BEIUMCIATD

8.BerynciinTh

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

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

Bapuanm Ned

1.Beraucnuts  log s i
25

2.BBIUHCIINATD l0g121 11

3.Beruncauts 10851085, 2
lg27
lg3
5.Borancits 10g510+log, 50-log; 4

4 BBIUUCIATE

6.Borancints 108, 8—log, 3+log, 12

7.Beruncauts 3log, 4+ log, % —log, 15

8 .Borumcmrs lg4(log, 35 +1og, 2-log, 7)

9 Borumcmuth 2510853710825 27

10. Pemmre ypaBuenue log,(6 —x) =5

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

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

KonTpoabHnas pabora Ne2
1 éapuanm

1. a) mepeBecTH rpaychl B pauanel: 155°, 55°;

2 7
0) mepeBecTy paguaHbl B IPaTyChl 7E .

2. Haitnure ctgor, ecnu Sina = ? U O JIEXKUT BO 2 YETBEPTH.

3. Beruucnure:
a) ./3sin60° +cos60° sin30° — 1g45° c1g135° + c1g90° ;
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0) CosZ — \/EsinZ + \/§th . B) sin _1o7 +2$i11£00$£
6 4 3 6 12 12
4. Pemite ypaBHEHHE: +/2sin3x—1=0.
5. Pemnte ypaBHeHME: 2cos’ x —3cosx—2=0
6. YpocTuTe BBIpAKEHUE:

(I1-cosa)(1+cosa)

. o F*m,ne z;
sin’ () ’

00{32” + aj —2sin(z - a)

sin(e + 7)

0)cos(o—P)—2sinasinf  B)

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

2 sapuanm

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

2 7w
0) epeBecTH pauaHbl B IPaTyChl ? —2 .

s

2. Haiitu tga , eciim COSQX = ? U 0L JIEXKUT B 3 UETBEPTH.

3. Beruucnure:
a) sin30° 4+ /6 cos45° sin 60° —rg30° czg150° + crg45°;

6) cos - \/Esjn%” NG 4sin> 120" —2c0s600° + /2712660,

4. PernTe ypaBHEHHE: 2cos3x—~/2 =0.

5. Pemmre ypaBHeHuUe: 2sin” x —3sinx—2 =0
6. YpocTuTe BhIpayKeHUE:

a) (1—-cosa)(1+cose)

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

1+ ZCOS(% —a)cos(-a)

. b b 1
7. PemnTe ypaBHEHME: sin 6xcosx + cos6xsin x = >

3 eapuanm

1. a) mepeBecTH rpalychl B pajluaHbl: 195°, 95°;
3z 27

0) mepeBecTH paJuaHbl B IPagyCchl ——
7 15
2. Haiinure ctgar, ecnn sSina = ? U O JIEXKUT BO 2 YETBEPTH.

3. Breruucnure:
a) V/25in45° —c0s30” sin60° + ctg45°1g135° —190";
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257 T T
6) sin > r_ 7 B) co§ ——— |—2sin—cos—.
)sm3+\/§cos4 \/gctg6 B) { 3 j 2%

4. Pemnre ypaBHeHue: 2sin3x—1=0.

5. Pemnre ypaBHEHHE: 2tg2x —3tgx-2=0.

6. YpocTtute BhIpakKeHHUE:
a) (I—-sina)(1+sinx)

T
, A% —+m,nez,
cosa 2

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

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

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

4 sapuanm

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

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

2. Haiitu tga , ecnm COSQ = ? U 0l JISKUT B 3 YETBEPTH.

3. Briuucnure:
a) c0s60° —/6 cos30° sin 45° + ctg30°1g150° —rg45°;

) sinZ +V2cos ™~ Vaerg Z. ) 2sin870" +V12c0s570° ~1g60"

4. Pemute ypaBHeHnue: 2cos3x—1=0.

5. PemmTe ypaBHeHUe: 2c1g’x—3c1gx-2=0.
6. YpocTuTe BhIpaKe€HUE:
(I-sina)(+sinea)

> »a#—+7m,ne z.
cos (—a) 2
0) sin(z —a) + cos@z — &) + sin(—a) + cos(—cr).
2 )
) CoOS x¥—Sm x
B) — . -~
sin2x
r) sin(o—f)—sin(o+f)
7. Pemure ypaBHEHHUE: sin 3xcos5x —cos3xsinSx = 0,5
KonTpoabnas padora Ne3
Bapuanm 1
1. TTo rpaduky QyHKIMH OTBETHTE HA BOTIPOCHI:
1) KakoBbI mpoMexyTku Bo3pacTaHusi GyHKIHNA?
2) KakoBbl npoMexyTKH yObIBaHHS (QYHKLINUHU?
3) HazoBuTe TOUKM MakcuMyMa 1 MUHUMYMa (QpyHKImd. Kakue 3HaueHus mpuHUMaeT QyHKIHS B
9TUX TOYKaX?
4) KakoBbl HanOombIIIee U HANMEHbBIIIEE 3HAYCHUS dTHX (PYHKIHNA Ha OTpe3ke [-2; 2]?
5) B xakux Toukax QyHKIMS HE SBJISIETCS HENPEPHIBHOM U KaKOBBI 3HAYCHUS (PYHKIIMH B 3TUX
TOYKax?
6) Ha xakux nmpomexyTkax (yHKIUS HenpepbIBHA?
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7) O@yHKIINA, H300paKeHHas Ha TpaduKe, SBISICTCS YeTHOW WITH HEYETHOMH ?

yA
3

2
1

Ry

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

2. JlokaxnuTe 4eTHOCTh (HEYeTHOCTh) GYHKIHA: a) Y = x3 -3x; 6)y=

1-x*
3
3. Uccnenyiite pyHKINIO U TOCTpOiiTe ee rpadux Yy = (x - 2) -1.

4. Haiimure obnacth onpeznenenus QyHKUun: y =

cos® x
5. Haiinure o6nacTh 3HaueHUH GYHKLIUHN: y = 2COSXIgX -

6. B o1HOIi cucTeMe KOOpIMHAT CXEMAaTHIECKH TTOCTpoiiTe rpaguku GyHkuuii y =log, x n

)

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

4

Bapuanm 2

1. Io rpaduky GyHKIMH OTBETHTE HA BOIPOCHI:

1) KakoBbI mpoMexyTku Bo3pacTaHust GyHKIHN?

2) KakoBbl mpoMexxyTKH yObIBaHHS (DyHKIUU?

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

4) KakoBbl HaHOOJIbIIIEE U HANMEHBIIICE 3HAYCHUS dTHX (PYHKIIMNA Ha OoTpe3ke [-2; 2]?

5) B kakux Toukax QyHKIMS HE SBISIETCS HEMPEPBIBHOM U KAKOBBI 3HAYCHUST (PYHKIIUH B ITUX
TOYKax?

6) Ha xaxux npomesxyTkax (QyHKIUS HeTpephIBHA?

7) Oynkums, n300pakeHHast Ha TpaduKe, SBISIETCS YSTHOW MITH HEYeTHOMN?

yA
2
1

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

2. JlokaxkuTe 4eTHOCTh (HEUETHOCTh) QyHKIMU: a) Y = x4 (x2 + 2); 6) Y=

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

1+2sin2x
5. Haiinure o6nacts 3HaueHUN GyHKIUHN: y =2 + 3cosS5x

4. Hatinute o0macth orpeneneHus (yHKIIIH: y=

o o o QX
6. B o0l cucTeMe KOOpIMHAT CXEMAaTHYECKU MOCTpoiiTe rpaguky QyHKIMi y =log, x 1 Y = 4

77



i

oo

7. Pemuth ypaBHEHHE: a) 0,12x_3 =10, 6)9*-7.3*—18=0.

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

Bapuanm 2
B Baze nexar 15 koHbeT, ITh U3 KOTOPBIX MIOKOIaAHbIe. KakoBa BEpOSITHOCTH BBITAIUTD
HayraJ: a) MIOKOJaJAHYI0 KoH(peTy? 6) TpH ImOKOIa HbIe KOH(ETHI 32 OJTUH pa3?
Jlana BbIOOpKa KOJIMYECTBA HOBOPOXKICHHBIX B TOPOJe A Ha MPOTSIKEHUH HECKOIBKUX THEH: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, Meuany, cpeHee 3Ha4eHUE BEIOOPKH.
[TocTpoUTh MOJIIUTOH YacTOT.
B xopobxke nexar 30 kapTouek, Ha KOTOpBIX 3anucanbl uncia ot 1 g0 30. KakoBa BeposiTHOCTh
TOT0, YTO HA HAYTaJ B3SATOM KapTOouke Oy/eT 3alMucaHo YHUCiI0, KOTOpoe: a) KpaTHO 7; 6) He
KpaTHO HU YUCIY 2, HU YuCcay 3, HU yucay 57
Haiinure A U Bu A N B, eciu A={2;3;7}, B={5:7;3}
Manpuuk 320611 OCTEAHIOW UGPY CEMU3HAYHOTO HOMepa Tenedona apyra. Kakosa
BEPOSITHOCTH TOT'0, YTO OH HaOpaJs BEpPHbI HOMeED.
Bpocarot urpanbHyto KocTh 0/1MH pa3. KakoBa BEpOsSTHOCTb TOTO, YTO BBIMNAJET YUCIO, HE
MEHbIIIE ABYX?
Ha xapToukax 3anucansl uncia ot 1 go 12. Hayran 6epyt nBe u3 Hux. KakoBa BeposITHOCTh
TOT0, YTO CyMMa YHCeJl Ha KapToykax Oyzaer paBHa 127
Pemuts ypaBHeHUE: A 2x =20

KonTtpouabHnas pa6ora NeS

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



A

®

3. Haiitu npou3BoaHYIO (GYHKIUU

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

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

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

3
0;=1.
0Tpe3Ke{ 2}

Bapuanm 2

1. Haiiti mpon3BoiHyIO QYHKIIMH

4

< 1 4
a) x°; 0) x'2; B) X°; r) W; hiy) (2—5x) : e) (— 2)()5
2. Haiitu f'(Xo)
a) f(x)=+vI1-5x,xy=-3; 6) f(x)=4\/;+%,x0=é.

X
3. Haiitu npoun3BoaHyt0 (GyHKIIUU
a) x> - L3, 6) (x—6)-x*; g) 2X+3.
X 3-2x

4. HaiiTu npon3BoAHYIO (DYHKIIUU
a)cosx+3"; 0) Inx - sinx ; B) 23%71; r) sin(x3 +2).

5. Haiftu npoMexxyTku Bo3pacTaHus 1 yobiBanus Gpynkuun f(X) = X —xt—x+2,

o 3 2
6. Haiitu nauGosbliee u HauMenblnee 3Hadenus Gpynkmun f(X)=x" —x"—x+2 na

13
OTPEC3KE | —1,—|.
P 2

KonTtpoabHnas pabora Ne6

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

PeluTh HppalMoHaIbHOE ypaBHeHHe: VX + 8 —x +2 =0
PelnTh HPPAIHOHAFHOE HePAaBEHCTBO: VX2 — X — 2 > X — 1
Pemute nokaszarensHoe 1 JIOrapu(MHUIECKOe YpaBHEHHUE:
logs(2x+1)=log;13+1 b. 43% + 2 = 9 % 23X

Pemmts mokasareasHOE HCEPABCHCTBO:

1 X 1 x=-2
322%+3 < 025 b. (5) —(gj >36

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

2x +y =log3 135 —log3 5 “x3 —y3 =126.
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Bapuanm 2

Pemutes HepaBeHCTBO:

1 —ox?
X>— b. EX7>(
x—1 10-x

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

Pemuteh vppanmroHanbHOE HEPABEHCTBO: VX +3 > x + 1

Pemuth nokaszaTenbHOE ypaBHEHUE:

1
9-81 =7~ b4 —7x27X =4

Pemute nmokasaresapHOE HEPABCHCTBO:
2+4
G) *S 07518 b. 39" -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, E=9Ex+7)5()
x+1 4-X

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

Pemuth mokasarenpHOE 1 JorapupMUIecKOe YpaBHEHHE:
0,361 - 0,36 = 0,7 b. -log;(5-x)=log;2-1

Pemmths nokasaTenpHOE HCEPABCHCTBO:

2x-1 2
%71 40X > ¥+l _ g b. 377 +37 <108
Pemmts 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

PemnTes HEPABEHCTBO:

X+2< ﬁ b, 3X2+aX—4 )

8+15X

Pemmth uppannoHaibHoe ypaBHeHne: V6 — 4x — X% = x + 4
Pemmth uppanmonagbHOe HEPABEHCTBO: V4Xx — 8 = x — 5
Pemmte nokazaTtensHOe ypaBHEHUE:
2% +2%*2 =20 b. 7**-14-7"=5
PemnTs mokazarenbHOE HEPABEHCTRO:

1

= X X
21 > (L) b.8:4"-6-2"+120
Pemmts norapudmuyeckoe HepaBeHCTBO: logs(4x+1) >-1
Pewnts cucreMy ypaBHEHUI:

{2y—x=6, b{ X+ 2y =6,
92x+y — 32-3y "13x% —xy + 4y? = 48.
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KonTpoabHnasi padora Ne7
I sapuanm

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

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

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

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

npsiMasi m — B Toukax B; u B,. Haiismre jmny otpeska A>B,, ecnmu A B, =12¢m,
BO:0B,=3:4.

Ne4, JTuaronansb ky6a paBHa 6 cM. Haiinure:
a) pedpo kyOa;
0) KOCUHYC yria MeXAy JUaroHasIMU KyOa U IIOCKOCTBIO OJIHOM U3 €ro rpaHel.

NeS. U3 Touku A K MIOCKOCTH & TpoBeAeHbI HaKIOHHbBIE AB 1 AC, 00pa3yroniue ¢ mioCKOCThI0 &
paBHble yribl. M3BecTHo, uto BC = AB. Haiinute yrisl Tpeyroiabauka ABC.

11 gapuanm

Nel. Tpeyronsuuku ABC u ADC nexar B pa3HbIX IUNIOCKOCTSX U UMEIOT o01yto cropony AC. Touka
P — cepenuna ctoponsl AD, a K — cepennna ctopoHsl DC.
a) KakoBo B3anMHoe nosnoxxenue npsameix PK u AB?
6) Uemy paBeH yron Mexy npsmbeiMu PK u AB, ecmu ZABC=40° u Z/BCA=280°?
ITosicHuTE OTBET.

Ne2. [Tpsmble a 1 b aexaT B epeceKarouX MIOCKOCTIX & U 4 . MOTyT JIu 3TU NpsMBbIE ObITh:

a) mapajuieNbHbIMH;  0) CKpeIuBaIOIUMUCS?
CremaiiTe pUCYHOK IS KQXKJIOTO BO3MOXKHOTO CITydasl.

Ne3. Yepes Touky O, He IeXKallyI0 MEKAY NapaJljIeIbHbIMU INIOCKOCTSIMU (X U /3, IPOBEJCHBI
npsimble [ 1 m. [Ipsmast [ nepecekaet muockoctd & U S B Toukax A; U A2 COOTBETCTBEHHO,
npsiMasi m — B Toukax B; u B,. Haiijmre jmny otpeska 4B, ecmu A, B, =15¢Mm,

OB :0OB,=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 napasuieNenunena;
0) cUHYC yria MeX]y JUaroHabIo Mapajuieenuneia i MI0CKOCThIO €ro OCHOBAHMUSL.

NeS. 13 Touku A K IIIOCKOCTH IPOBEAEHBI epeHuKysp AO u nBe paBHble HaKkIOHHbIE AB u AC.
N3BectHO, uTo BC = BO. Haiigute yrusl TpeyroiasHuka BOC.
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Koutpoannasi padora Ne§
Bapuanm 1
1. OcHOBaHMEM JJIs TIPSIMOM TIPU3MBI SIBJISIETCSI paBHOOEIPEHHAs Tpanelus, JIMHBI OOKOBBIX
CTOPOH KOTOpO# paBHbI 110 13 cm, ocHoBanus 11 cm u 21 cm, nnoma s JUaroHaaIbHOTO CEUCHUS
npu3Mebl paBHa 180 cv’. Haiizure BBICOTY IIPU3MBI.
A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ypaneHa oT Kaka0u BepinHbI kBajapara Ha 10 cu. Halinute paccrosHue ot

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

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

3. Yepes Touky nepeceueHus nuaroHaiei pomoa 4ABCD mpoBeJieH K ero MIIOCKOCTH
nepreHaAuKysip MO nnuHow 12 cu. Jlnaronanu pomOa paBHBI 18 cm u 10 cm. Halinure
JUTMHY OOJIbIIIEeH HAKIIOHHOM.

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

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

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

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

A. 100 ear’, B. 200 en’. B. 500 e’

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

AB.

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

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

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

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

A.2cm. B.4cm’ . B. 5v2 ov’.

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

Haiinute miuHBI TPOEKIMNA HAKJIIOHHBIX, €CITM OJiHA U3 HUX Ha 10 cm Gosbie ApyTou.
A. 14 cmu 4 cm. b.6cmu9 cm. B. 10 cm u 20 cm.

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

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

4. JlnaroHasib 0OCEBOTO C€UEHUS HUIMHAPA paBHa 48 cm. YToa MexAy 3TOM I1UMaroHanbio U

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

5. Breicora xoHyca paBHa 8 om. Ha kakoM paccTOSITHUM OT BEpIIMHBI KOHYCa HA/I0 TIPOBECTH
MJIOCKOCTh, MapajuIeIbHYI0 OCHOBAHHWIO, YTOOBI TUIOIIAAh CEUCHUsI OblIa paBHA MOJOBUHE
MJIOIA I OCHOBaHUS?
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A.2V3om. B. 5 om. B. 4v/2 om.
6. Kakoe konmuectBo He(hTH (B TOHHAX) BMEIIACT HMIMHAPUYECKas IIUCTEPHA JUAMETPOM
18 m u BBICOTOM 7 M, ecii TIOTHOCTH HEPTH 0,85 2/em’?
A. 1513 m. b. 900 m. B. 2408 m.
7. Haubomnprasi fuaroHaib MpaBHJIBHOW IIECTUYTOJIBHOW MTPU3MBI PaBHA 8 cM M COCTaBIISACT
¢ 60okoBbIM pedbpom yron B 30°. Haiimute 00beM MPU3MBI.
A. 72 en’. B. 64 car’. B. 60 car’.
8. PaBHOOEpEeHHAs Tpamnenus, OCHOBaHUS KOTOpoi paBHbl 6 cm u 10 cm, a ocTpslii yroa
60°, BpaiaeTcsi BOKpYT 00JbIIero OCHOBaHMs. BorurcnuTe miomaas NOBEpXHOCTH
IIOJIy4YEHHOTO TeJa.

A. 40 aal’ B.40 V3 . B. 150 cr’.
9. B nunmuHap BiMcaHa MpaBUiIbHAA N-yrojbHas npusma. Haiinure oTHOIIEHHE 00EMOB
IIPU3MBI U WINHJPA, €CIIA 1 = 3.

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

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

A. 42 eal’. B. 75 ex’. B. 108 car’.

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

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

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

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

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

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

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

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

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

MMOBCPXHOCTHU IMUPAMUBI.

A. 48 cal’. B. 48v/3 cal’. B. 48v/2 e,
Bapuanm 4
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1. OcHoBaHMe MpsIMOl MPU3MBI — PAaBHOOEPEHHBIN TPEYTOIBHUK CO CTOPOHOH 6 cm, a
nuaroHaib 00xoBoit rpanu 10 cu. Halimure momaas 60KOBOM MOBEPXHOCTH MTPU3MBI.

A. 2 end. B.2V2 o’

B. 4 e’

2. OcHoBaHM€ UPaMU/IbI - IPSIMOYTOJIBHUK €O cTOpoHamu 6 cu u 8 cm. BricoTta
nupaMuzbl paBHa 12 cv ¥ IPOXOAUT Yepe3 TOUKY MePecedeHus] TuaroHaieii OCHOBAHUS.

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

B. 13v2 cm.

3.Uepes Bepmmmay B pomba ABCD mnpoBeneHa npsiMass BM, nepneHIuKyIspHas K €ro

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

M 1o npsMbIX, COaEpKAIUX CTOPOHbI

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

B. 12,5 cm u 24 cm.

4. Bwicota munuHApa paBHa 10 om. [Tnomans cedeHus: MIMHIPA TUIOCKOCTHIO,
napajuieIbHON OCH HUIUHAPA U yalleHHOM HAa 9 Odm oT Hee, paBHa 240 om ?, Haiigute paauyc

HUJIMHApA.

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

5.

B. 15v2 om.

2
[Tnomans oceBoro ceuenust konyca paBHa 0,6 cu”. Beicota koHyca paBHa 1.2 cm.

Haiiaure momianp MOJHON MOBEPXHOCTU KOHYCA.

A l5nm e,

b. 0,9\/7 T e,

B.09n e,

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. JdAmaroHanb IpsIMOYTOJIBHOTO Mapajuienenuneaa paBHa 18 cu u cocrasisiet yroa B 30° ¢
IUIOCKOCTBIO OOKOBOI rpanu 1 yroi B 45° ¢ 60koBbIM pedpom. Halimute o6beM

napajjieiacnuicaa.

A. 7292 er’. B. 729 cad’.

B. 729V2 e,

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

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

A. 230°. b. 250°.

3 cMm.

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

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

CBO}IHaﬂ TadJauna 1o NMPUMEHAECMbIM (l)OpMaM H METOAaM TEKYLIEr0 KOHTPOJIA U

OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaTsl 00yuyeHus

®opmMbl U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJibTaToB 00y4eHHs

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

OTBETCTBEHHOTO YJieHa POCCHUHCKOTO
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o011ecTBa, MIpE/ICTaBICHUE 0
MaTEeMaTHYECKHUX OCHOBax
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHU, npoueayp TPaXKIAHCKOTO
obmectBa (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:
OCO3HaHUE JTyXOBHBIX [EHHOCTEe!

poccuiickoro Hapoja, CQOpPMHPOBAHHOCTH

HPABCTBEHHOTO  CO3HaHUs,  ATHYecKoro | Oyenka npasuIbHOCMU 8bINOIHEHUS
MOBEJICHHS, CBS3aHHOTO C MPAKTHYECKUM | CAMOCMOAMENbHOU pabombl

NPUMEHEHUEM  JOCTWXKEHHM  Hayku U | Pewenue 3a0au 6o epems 3anamus
JeSITETbHOCTHIO y4€HOTO, OCO3HAHHE

JUYHOTO BKJIa/la B MOCTPOEHUE YCTOHYUBOIO

OyayIiero

ACTETHYECKOE BOCHUTAHHE: JCTETUYECKOE

OTHOIIIEHHE K MHUPY, BKIIOYAs JCTETUKY | Buinonrnenue npakmuueckux pabom Ne 1 — 47
MaTeMaTHYECKHUX 3aKOHOMEpHOCTeH, | Oyenka npasuIbHOCMU 8bINOIHEHUS

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

camocmosamenbHou pabomaoi
Pewenue 3a0au 6o epems sansamus

¢dusuueckoe BOCIIUTaHHE:
chOpMUPOBAHHOCTh  YMEHHUSI  TPUMEHSTH
MaTeMaTHYeCKUe 3HaHWsA B  HMHTEpecax
37I0pOBOTO W 0€301acHOro 00pasza KU3HH,
OTBETCTBEHHOE  OTHOIIIEHHE K  CBOEMY
37I0POBBIO (3mopoBoe MMUTAaHKE,
cOaJlaHCUPOBAHHBIN  PEXKHUM 3aHATUH |
OT/BIXA, peryJspHas ¢duznueckas
AKTUBHOCTH), busnueckoe
COBCPUHICHCTBOBAHUC npu 3aHATUAX
CIIOPTUBHO-03/TOPOBUTENHHOM
JIESITCIIBHOCTHIO

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

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

6bl1OJ/IHEeHUA

TPYZAOBOE€ BOCIIMTAHME: TOTOBHOCTH K TPY.Y,
OCO3HaHME LIEHHOCTU TPYAOIIO0Us, HHTEpEC
K pa3nuyHbIM cdepam npodeccHoHaNbHOMI
JCATCIIbHOCTH, CBA3aHHBIM C MaTEeMaTHUKON U
e€ TpUIIOKEHUSMH, YMEHHE COBEpIIATh
OCO3HaHHBII BbIOOp Oyayiiel mpodeccuu u
pean30BbIBaTh COOCTBEHHbBIE >KU3HEHHBIE
IUTAHBI, TOTOBHOCTH M CHOCOOHOCTh K

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

6blNOJIKEHUA
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MaTeMaTHYeCKOMY 00pa30BaHUIO u
caMo00pa30BaHUIO Ha TPOTSHKEHUM BCEH
’KHU3HH, TOTOBHOCTh K aKTHBHOMY Y4YacTHIO B
pelieHun NPaKTHYECKUX 3a1ad
MaTeMaTH4YeCKON HAIPaBJICHHOCTH

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

Olz;eHKCl npasujlibHocmu 6blNOJIHEHUA
CaAMOCMOSMeNbHOU pa60mbl
Pewenue 3a0au 6o epemMst 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 YeOBEUECKON AESITeIbHOCTH, TAIIOB
€€ pa3BUTUA M 3HAYUMOCTH JUIs Pa3BUTHUSA
LMBUJIN3ALUY, OBJIAJICHUE SI3BIKOM
MaTE€MaTUKU U MaTeMaTH4EeCKON KYJIbTYpOH
KaK CpEICTBOM IO3HAHMUSA MHPA, TOTOBHOCTh
OCYIIECTBIIATD IIPOCKTHYIO u
M CCIIEIOBATEIBCKYIO JESATEIBHOCTD
VWHJVBHIYAJIbHO U B IpyIIIIe

Buvinonnenue npaxmuuecxux pabom Ne [ — 28
Oyenxa npasuIbHOCMU 8bINONHEHUS
camocmosamenbHou pabomul

Pewenue 3a0au 6o epems 3anamus

METANpPeaAMETHBIX?

BBLISIBIATE u XapakTepU30BaTh
CYIIIECTBEHHBIE IPU3HAKK MAaTEMATUYECKUX
OOBEKTOB, TOHATUM, OTHOUIEHUH MEXKITY
MNOHATUSMH, (OPMYIHUPOBATH OMpECIICHUs
MOHATHM, YCTAaHABJIMBATH CYIIECTBEHHBIN
NpU3HAK KIacCU(PUKALMU, OCHOBAHUS IS
00001IeHNs U CpaBHEHUS, KpUTEpUHU
MIPOBOJMMOI0 aHAJIU3A

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

BOCIIPUHUMATb, dhopmynupoBaTh u | Yemuwiit onpoc 6o epems sanamus
npeoOpa3oBHIBAThH cyxaeHus: | Oyenka npasuibHOCMU GbINOTHEHUS.
YTBEpAUTENbHbIE u OTpUILIATENbHBIE, | CAMOCMOAMENbHOU Pabombl

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

BBISIBIISTD MaTeMaTH4ecKue

3aKOHOMEPHOCTH, B3aMMOCBS3HU "

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

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

Pewenue 3a0au 6o 6pemMst 3AHAMUA

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

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

MPOBOJIUTH CAMOCTOSITEIBHO JI0Ka3aTEIbCTBA
MaTeMaTUYECKUX YTBEPXKACHUU (IpsIMble U

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

COOCTBEHHEIE CYXKICHUA 1 BBIBOIBI

Oyenka npasuibHOCMU 8bINOIHEHUS
camocmosamenvHol pabomol
Pewenue 3a0au 60 epems 3ansamus
Koumponvnvie pabomor Nel — 8

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

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
Oyenka npasuibHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol
Pewenue 3a0au 6o epems 3anamus
Koumponvnvie pabomer Nel — 8

MIPOBOUTH CaMOCTOSITEIILHO
CIUTAHUPOBAHHBIN AKCIIEPUMEHT,

HCCIIeIOBAHUE no YCTaHOBJICHHIO | Bwinonnenue npakmudeckux pabom Ne 1 — 47
0COOEHHOCTE MaTeMaTH4eCKOro 00BeKTa, | Pewenue 3a0au 6o apems 3ausamus

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

SBIICHUSIMU, TIPOIIECCaMU

CaMOCTOSITENILHO dbopmynHupoBath

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

Yemuwtii onpoc 6o apems 3ansamust
Oyenka npasuibHOCMU 8bINOJIHEHUS
camocmosamenbHou pabomoi
Pewenue 3a0au 60 epems 3ansmus

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

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

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
Yemmuwiii onpoc 60 epems sanamus
Pewenue 3a0au 6o epems sanamus

CTPYKTYpUPOBATh nHpopMarIuio,
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 chopMyITHUPOBAHHBIM
KPUTEPHSIM, c(OpMyIHPOBaHHBIM
CaMOCTOSITEJILHO

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

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

BOCIIPHHUMATh U (POPMYIMPOBATEH CYKICHUS
B COOTBETCTBHHM C YCIOBUSMU U IEJSMU

Yemmuwiii onpoc 6o epema zansamus
Pewenue 3a0au 6o epems 3anamus

87




oO1IeHHs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh
CBOIO TOYKY 3pEHHSI B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS IO
XOMy peuieHus 3aJayd, KOMMEHTHPOBATH
MOJIYYEHHBIH pe3ynbTaT

Buvinonnenue 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 pabomoi
OoOHapyXHuBaTh  pa3IMYUE U  CXOJACTBO
MO3UIUH, B KOpPPEKTHOM dbopme
dbopmynupoBaTh pasHoracus, CBOHU
BO3paKEHUs
MPENICTABIISITh PE3yIbTAThl PEIICHUS 3a[auH,
JKCIIEPUMEHTa, HUCCIENOBaHMs, MPOeKTa, | QyeHKa npasuibHOCMU 8bINOJIHEHUs
CaMOCTOSITEJIbHO BBIOMPATh dbopmat | camocmoamenvHot pabomuol

BBICTYIUICHHSI ¢ Y4ETOM 3a/ay MpPe3eHTalUH
¥ OCOOCHHOCTEH ayJANTOPUHU

Pewenue 3a0au 6o epemMs 3aAHAMUA

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 KOppekTupoBath | Konmponvusie pabomol Nel — 8

BAPUAHTBl peUNIeHUH C Y4ETOM HOBOH

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 6blINOJIKEHUA
CamMocmosimenbHou pa60mbl
Pewenue 3a0au 6o epemMst 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 6o epems 3anamus
Koumponvnvie 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 6pemMs 3aAHAMUA

[IOHUMAaTb U HCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOM M MHIUBUAYalIbHOU pabOTHI Mpu
peleHnH y4eOHbIX 3ajay, NPUHUMATh ILIEh
COBMECTHOM JI€ATENIbHOCTH, IUIAHWPOBATh
OpraHu3aLuIo COBMECTHOM paboThI,
pacnpenensitb BUAbl padoT, 10roBapuBaThCs,
00CyX/1aTh TpoOLEeCC U pe3ynbTaT paboTshl,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEN

Oyenxa npaguibHOCMU 8bINOHEHUS
camocmosmenvbHou pabomol

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 3anamus
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 SBJICHUHM pPEAIbHOIO MHpa 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 8bINONHEHUS
camocmosamenvbHou pabomol

Yemuwiii onpoc 6o epemsa 3anamus

Pewenue 3a0au 6o epems 3anamus

BI1aACHHUC MCTOAaMU JOKa3aTcCJIbCTB n
AJITOPUTMOB peuicHud, YMCHHC nx
IMPUMCHATD, IMpOBOAUTH JO0Ka3aTCIbHBIC

PACCYXXACHHUA B XOJ€ PCHICHUA 3a/1a4

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

BI1aACHHUC CTaHAapTHBIMU IIpueMamMu
PCIICHHUA palrOHAJIBbHBIX u
HppaliOHAJIbHBIX, IIOKa3aTCJIbHBIX,
CTCIICHHBIX, TPUTOHOMCTPHUYCCKUX
ypaBHCHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM

Buvinonanenue npakmuueckux pabom Ne 33— 47
Oyenxa npasuIbHOCMU 8bINONHEHUS
camocmosamenvbHou pabomul

Konmponvnvie pabomer Ne 6

c(hOpMUPOBAHHOCTh  TPEJCTaBICHUM 00
OCHOBHBIX  MOHATUSX  MaTeMaTH4YECKOTO
aHalln3a U ux CBOfICTBaX, BJIaACHUC YMCHHUEM
XapaKTepu30BaTh  TOBEAEHUE  (PYHKIIHIA,
HCIIOJIb30BAHUEC TMOJTYYCHHBIX 3HAaHUU JJISL

Buinonnenue npakmuyecxkux pabom Ne 17 — 37
Oyenxa npasuIbHOCMU BbINOIHEHUS
camocmosamenvhot pabomol

Yemuwi onpoc 6o epems 3ansmus

OmnucaHus u aHanusa peanbHbIX | Konmponvnvie 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

camocmosamenbHou pabomul
Yemuwi onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomuor Ne7

c(hOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH

Ouera npasujlibHocmu 6blNOJIHEHUA

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

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

Yemuwu onpoc 6o epems 3ansamus
Pewenue 3a0au 6o epems sanamus
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c(OpPMUPOBAHHOCTh  MPEACTABIEHUH O
mpoleccax M SBIEHUAX,  UMewmmx | Oyenka npasuIbHOCMU BbINONHEHUS
BEPOATHOCTHBIN XapakTep, CTaTUCTUYECKHUX | CAMOCMOAMENbHOU pabomol

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

OCHOBHBIX TOHSTHUSAX 3JIEMEHTapHOU Teopuu | Koumponvnvie pabomoi Ne 4

BEPOSATHOCTEN

YMEHHMM 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
camocmoamenbHou pabomaoi

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.

OOyuaromuecst JOMYCKAIOTCA K CJade »dK3aMeHa IIPU  BBINOJIHEHUH BCEX BHUIOB
CaMOCTOSITENIbHOM paboThl, MPAKTUYECKHX PabOT M KOHTPOJBHBIX PpadOT, MPeayCMOTPEHHBIX
paboueii mporpaMMoil ¥ 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. Bemaucnure: 47 -11* : 44*
. 2-4/128
2. Haiigure 3HaueHNE BRIPAKCHHUS:

T

3. Bomucmre: 10g,8+1og,100 ~log, 4.

. 2
4. Haiinure pemenue ypasuenus: log(x" —5)=log,4x
7T
5. Brruncnure log 2| €OS—
3
57
6. [lepeBeaute U3 paguaH B rpaaychl o
7. VKaXHTe 4eTBEpPTh, B KOTOPOit 1exuT yron & , ecim & =470"
8. Haiinure 3nauenue kocunyca yraa & | ecnm ussectno, uto: sin@® =0,6 u %< a<r
x+4
0. Haiinure o6nactp onpeneneHus GyHKIUN J(x)= > .
x° —49
10.  baHkoBckas mpoIeHTHAas 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 MOXKHO B35Th

13 Ba3bl 2 3€JICHBIX U 3 KPacHBIX s010Ka?
Bapmuanr 2
1. Beruucnure: 7% -37 : 21°.
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3-4/108
B

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

2. Haitaure 3HaueHue BhIpaXEHUS:

4. Haiinure pemenue ypasuenus: log (10— x° )=log S3x

7T
5. Brrunciure log3 g E

6 I Tr
. epeBelluTe U3 paauaH B rpaaychl -
7. YKaKHTE 4eTBEPTh, B KOTOPOH JIexuT yron ¢ , ecim & =500°.
8. HaiiuTe 3Hauenne kocunyca yrma & | ecm u3BectHo, uto: sin® =0,8 n %< a <.
5 6x — x°
9. Haiinmure obmacte onpenencHust GyHKIIMH Jfix)=log; T
10. bankoBckas npolieHTHas ctaBka paBHa 9% rogoBsix. KakoBa gomkHa OBITh
nepBOHAYAJIbHAsE CYMMa BKJIaJa, 4TOOBI uepes 2 roja ero pazmep cocrabmi 59405 pyoneit.
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. Boruncnute: 3° -25°:75°.
. V405
2. Haiigure 3HaueHUE BBIpOKCHUS: —— .
ING
3. Bsumcmare: 10g,9 —log,3-log, 81,
. 2
4. Haiinure pemenue ypasuenus: logy(x~ —8)=1log:2x .
. 7T
5. Breruucnure log 2| Stn—
6
Sz
6. [lepeBenute U3 paguaH B rpaaychl 5
7. VKaXHTe 4eTBEPTh, B KOTOPOit TexuT yron & , ecim & =380°.

o . 3
HaiimuTe 3Hauenne kocunyca yrma & | ecm m3BectHo, uto: sin® =-0,6 u <as 27

0. Haiinure obnacte onpeneneHus GyHKIUH J(x)=
10.  bankoBckas npoleHTHas cTaBka paBHa 12% ronosbix. KakoBa 10mkHa ObITH
nepBOHAYaJIbHAsl CyMMa BKJIaja, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 56448 pyouieii.
11. B Baze nexar s6s0ku: 6 xenThiX U 12 kpacHbIX. CKOJIBKUMHU CIIOCOOaMU MOXHO B3ATh U3
Ba3bl 4 KENTHIX U 2 KPACHBIX 50J10Ka?
Bapmuanr 4

1. Beruucnure: 9°-11° : 99*.

. 5-3/108
2. Haiigute 3HaueHue BoIpaXKeHUA: ————.

s
3. Bouncmre: 10g,320 —log, 5-log, 216 .
4. Hanigure pemienue ypaBHeHus: log (6 — x° )=1log,5x.
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7T
5. Beruuciure log3 ctg —

6

T
6. [lepeBenure U3 pagua B rpagycbl — .
3

7. VYKaxuTte 4eTBepTh, B KOTOPOH JIEKUT yroa & , ecnu & =700"

o . 37z
8. Haiinure 3Hauenne xkocunyca yrna & | ecnu usBectHo, uto: sin®=-08 u <o < 2.

2
x—3
0. Haiigure oGmacts onpenenctus pyaximn J (X)=logs — = .
x° +7x

10.  bankoBckas nmpoueHTHas cTaBka paBHa 11% romoBeix. 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. CKOJIBKUMH CIIOCOOaMU MOXHO B3ATh 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-oii cremenu. CpolicTBa KOpHsI n-oi cremeHd. O00OIIeHHE MOHATHS O TOKa3arene
CTECTIEHH
2. [Nonsitne norapudma u ero coiictBa. OCHOBHOE JIOTapU(PMHUECKOE TOKICCTBO.
3. Hecatuunble 1 HaTypaibHble Jorapudmel. [IpaBuma petictBuii ¢ norapupmamu. [lepexon x

HOBOMY OCHOBAHHUIO.

4. Jlorapudmuueckue ypaBHenus. [Ipuemsr pemenust. [Ipumepst.

5. Jlorapudmmueckas pynkuus. Ee cBoiicTBa, rpadguk

6. Tpuronomerpudeckue Gpynkiun. OnpeneneHie CHHyca, KOCHHyca, TAaH€HCa, KOTAaHT€HCa.

7. Panuannas mepa yria. [lepexos oT rpagycHON MephI K paidaHHON U HA00OPOT.

8. 3aBHCUMOCTb MEXY TPUTOHOMETPUIECKUMH (PYHKIMSIMHU OAHOTO yIJIa.

9. @opMyiibl ABOMHOIO yria. @opmyJisl CII0KEHHUS.

10. Pemienue mpocredmx TpPUroHOMETPUYECKUX YPABHEHU.

11. Tpuronomerpuueckne  ¢yHkumu. OOnacTe  ompenelieHHs W MHOXECTBO — 3HAuYCHHH
TPUTOHOMETPUYECKUX (PYHKITHIA.

12. OOpaTHbIe TPUTOHOMETPUYECKHE (PYHKIIHIH.

13. OcHOBHbIE TOHATHS KOMOMHATOPUKHU: Pa3MEIIEHHs, IEPECTAHOBKH M COUETAHMS.

14. Teopus BepositHocTeil. CoObITHE, BEPOSITHOCTE COOBITHSI.

15. 3aBUCHMOCTh W HE3aBUCHUMOCTh COObITHI. COBMECTHOCTH M HECOBMECTHOCTH COOBITHH.
[TpOTHBOIONIOKHOCTH COOBITHIA.

16. Teopus BeposTHOCTEN. ClOXKEHNE U YMHOKEHUE BEPOSTHOCTEM.

17. [pupamenne QyHKIMK U IpUpaieHne aprymenTa. OnpeeneHue mporu3BOIHOM.

18. DU3NYECKUI U MEXaHUYECKHUI CMBICIT IIPOU3BOHOM.

19. VYpaBHeHHE KacaTenbHON K rpaduky QyHKIMN

20. [paBuna u popmynsl uddepeHMpPOBaHUSL.

21. [IpuMmeHeHne TPOU3BOTHOM AJIT HAXOXK/ICHHSI SKCTpeMyMa (PyHKIIUH

22. Crepeometpusi. OCHOBHBIE aKCHOMBI CTEPEOMETPUH H CIEICTBUS M3 AKCHOM.

23. [IpsiMble 1 IIIOCKOCTH B MPOCTPaHCTBE. B3anmMHoe pacnonoskeHue IByX IPSIMbIX B IPOCTPAHCTBE.
24. Bsaumuoe pacnionoskenue npsMoi 1 miaockocTy. [lapamiensHOCTs NpsMON U TNTIOCKOCTH.
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25. B3aumHoe pacnoniokeHue JBYX IUIOCKOCTEH B MpocTpaHCTBe. llepneHAMKYISpHOCTH JBYX
IJIOCKOCTEH.

26. JByrpaHHbIil yron. Yron MexAy IIOCKOCTSIMHU.
27. Mmuororpanaukn. Bepmunsl, pebpa, rpann MHororpanauka. @opmyia Ditepa.
28. [Ipusma u ee cBoiicTBa. [IpsimMas 1 HaKJTOHHAS PU3MBI.
29. [IpaBunbHas npusma. Ilnomans OOKOBOH M MOTHON MTOBEPXHOCTH MPHU3MBEI.
30. Ky6. [lapannenenumnen u ero cBoiictBa. O0beM Kyba. O0beM mapasuieenuiiesa.
31. [Mupamuna u ee croiictBa. [Inomanas 6OKOBOI M MOJHON TOBEPXHOCTH IMUPAMHU/IBL.
32. [IpaBunbpHas mupamMuaa. Y cedeHHas TUPaMHIA.
33. [IpencraBienne O mNpaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTa’ap, AOAEKadaAp H
UKOCadIp).
34, Tena w momepxHocTH Bpamenus. Llwmmanp. OcHOBaHMS, BBICOTA, OOKOBas IOBEPXHOCTH,
oOpazytomas, pasBeptka. [lnomaab 60KOBOH U MOJTHOH TOBEPXHOCTH.
35. Tema wm moBepxHocTu Bpamenusa. Konyc. OcHoBaHWe, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3sepTka. [momans 60KOBOI 1 MOTHOM TOBEPXHOCTH.
36. Hlap u cdepa. [Inomans moBEpXHOCTH CHEPHI.
37. Ceuennst mapa u cepsl.
38. dopmysbpl 00beMa TUPaMUIb, HWIHHAPA U KoHyca. DopMyiia o0beMa 1iapa.
Yacts B

x-16  x%5+4

1. YrpocTuTte BblpaxkeHne ———— : ——— U HalJuTe ero 3HaueHue npu x = 2,25
P P x+x%541 " x15-1 A P ’
3 |
2. PacIIoNOKHUTE YHCia B OPSIKE Bo3pacTanms 2 *3 2; 5; 23,23
3. 3amucath B BHJIE OOBIKHOBEHHOM JpOOH OECKOHEUHYIO ACCATHYHYIO Ap0o0b: 4,(8);

-2,6(93).

1Y (1)2 5 2 (1Y
4, PacrosIoKuTe 4icia B mopsiake Bospactanus | = | 5| = | 39 34 =

3 3 9
5. Breraucnure: logy5 + log 425 + log4i
25
6. Brraucaure: log;72 — log3E + log;18
27

. 1 1 25

7. Beraucnure: log,~ + logy36 + — log, =~
5 2 81
8. Pemmre jjorapu)MuuecKoe ypaBHEHHE: log,(2x-1) =2
0. PemmTe norapudpMuUuecKoe ypaBHEHUE 10g 5 (x+1) = 10g 5 (4x-3)
10. Pemure norapudmudeckoe ypaBuenue logs; (3x —5) =logz (x — 3)
11. Pemure norapudmuueckoe ypaBHEHHUE log, (x + 3) = 4
12. Pemmre norapudmudeckoe ypaBHeHue log, (4 - x) + log, (1 —2x) = 2log, 3
13. Pemmre norapudgmudeckoe ypaBHenue 1g (3 —x) —lg (x +2) =2 1g2
)
14. VYnpocTure BelpakeHUE: I=sin"a
cos’ a -1
15. YpocTuTte BbIpaXeHHE: sin(360° — @) cos(-a)
cos(180° + )

16. Yrpocrure Beipaxenue: 1 + cos” o — sin® o
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sin(er — %)tg(—a)

17. Ynpoctute BbIpaskeHHe:
cos(ﬁ +a)
2
. . 5 o
18. Haiinure cos o 1 tg o, eciu sin ¢f = — U 0. - yroa 1l koopauHaTHON YeTBEpTU
13
19. Haiinute cos oo u tg o, ecnn sin oo = 0,6 1 o - yron I KoopIuHaTHOW YETBEPTH
20. Haiigure cos a u tg o, ecnu sin o = — 0,8 1 a - yroux Il koopanHaTHON YeTBEPTH
21. Haiigure sin o u tg o, ecnmu cos oo = 0,6 u o - yron [ koopauHaTHONH YeTBEpTH
22. Pemure TpuroHoMeTpu4ecKoe ypaBHeHHE: 2 cOS(x + %) =2
23. Pernte TpUroHoMeTpHUecKoe ypaBHeHue: sin” X — 0,25 =0
24. Pemnte TpUroHOMETPUYECKOE ypaBHEHHE: 2 COS X + 2 =0
25. Pernte TpUroHOMeTpHUYECKOE ypaBHeHHe: 2 sin” X +sinx — 1 =0
26. Pelite TPUrOHOMETPUUECKOE ypaBHeHHe: 2 sin” X + 7sin X —4 =0
27.  PemmTe TPUTOHOMETPUYECKOE ypaBHEHUE: 2 sin(x + %) +J2 =0
28. PemmTe TpuroHomeTpuueckoe ypaBHeHHe: 2 oS X — 43 =0
3 2

16\ (125
29. Pemnte nokaszarenbHOEe ypaBHEHUE: | — = —

25 64
30. Pemmte nokasarebHoe ypaBHenue: 2 - 4> — 17 - 4*+ 8 =0
31. Pemmmre nokasarenbHoe ypaBHenne: 3 —4 -3 +3 =0

2x+3
32. PemnTe moka3aTelbHOE YPaBHEHHE: [6) =457
. 1
33. Hanummre ypaBHeHHe KacaTenbHOH K rpaduky Gpymkimn f (x) =5 - — x* B Touke X = 2.
2
34. CocTaBbTe ypaBHEHHE KacaTelbHOi K rpaduky dynkuun f(x) = e™ B Touke X, = 0.
35. 3anumuTe ypaBHEHHE KacaTenbHOM K rpaduky dynkiuu f(x) = 3 x* + 5x B Touxke ( 1; 8).
5-x

36.Haiigure npousBoaHyto GyHKIUU Y =
x+2

o . ) Vs
37.Haligure 3HaYeHNE NPOU3BOAHON GYHKUMH y =3x + 4 — 5sin x B TOUKE Xy =—
2

3+2x

38. Haiinure npousBoaHyto QyHKIUH y = s
x—

39.Haiinute npon3BoaHyI0 QyHKIMH y = — % xt+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 Bo3pacranue ( yObIBaHHE).

44.B smuke 20 mwapos, u3 HUX 12 0enbiX, ocTanbHble roiayosie. M3Bnekator 2 mapa. Halitu BeposiTHOCTH,
4gTo 00a mapa Oembie.
45.B nepBoit ypHe copepkutcst 8§ cuHUX U 10 KEeNTHIX MIapoB, BO BTOPO# 4 6enbix 1 12 jKeNTHIX MapoB.
W3 kaxxaoil ypHBI Hayady M3BIEKIN [0 OAHOMY mmapy. Haiitu BeposiTHOCTB TOrO, 4TO 002 N3BJICYEHHBIX
11apa XKeJIToro LBeTa.
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46. AndaBuT HEKOTOPOro s3bIKa comepskuT 12 OykB. CKOJIBKO CYIIECTBYET TPEXOYKBEHHBIX CJIOB,
COCTaBJICHHBIX U3 OyKB 9TOr0 ayiaBuTa, €CIM OYKBHI B CIIOBAX MOTYT IIOBTOPSITHCS?

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

48. B xop3une 16 mapoB, u3 Hux 14 OenbiX, ocTajbHble cuUHHUE. M3Bnekatror 2 mrapa. Haiitu
BEPOSITHOCTH COOBITUH TOTO, 4TO 00a IIapa CHHKE; IepBBIA 1ap Oeblii, a BTOpOH CHHUI.

49. Ha mexypctBo n3 3 mMamp4nkoB W 4 MeBOYEK CIy4ailHO OTOHMparoT 4 AeKypHBIX. CKOIBKAMHA
croco0aMu UX MO>KHO 0TOOpaTh IPH YCIOBHH, YTO OyayT OTOOpaHBI 2 MaabunKa U 2 JCBOYKH?

50. YCTpoMCTBO COCTOUT M3 TPEX DIIEMEHTOB, pabOTAIONINX HE3aBHCHMO. BeposTHOCTH 6€30TKa3HOMH
paboThl 3a oOmpeneneHHBIH MPOMEXYTOK BpPEMEHH IIEpBOIO, BTOPOTO M TPETHEro JIEeMEHTa
cooTBeTcTBeHHO paBHbI 0,4; 0,3; 0,5. HaliTu BeposATHOCTH TOTO, YTO 32 3TO BPEMs OTKaXYT BCE TPHU
3JIEMEHTA.

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

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

53.B mpaBuibHO# YeTHIPEXYTrONBHOW MUpaMuje BhICOTa paBHa 12cM, a amodema - 15cm. Haiinnre
TUIOIIA/b TIOJHON MOBEPXHOCTH MHPAMUJIBIL.

54.B ocHOBaHMM TpaBUIBHON YeThipexyroiabHor nmpu3Mel ABCDA B ,C,D; nexut kBagpar co cTopoHOH
4 cm. [uaronans npusMbl AC; oOpa3syer ¢ miockocteio ocHoBaHusi ABCD yron 60°. Halinure BbICOTY
MIPU3MBI U IJIOIA/Ib TOJTHONW MOBEPXHOCTH.

55./lmaroHans TPaBHIBHOW YETHIPEXYTOJBHOW MPHU3MBI COCTaBIsiET C OOKOBOW TpaHbio yrom 60°.
Haiinure o60beM Mpu3Mbl, €CIIM CTOPOHA OCHOBaHUS 8cm

56. Pamuycbl ocHOBaHWI YCEYEHHOTO KOHyca paBHBI 12 cM W 6 cM, a oOpasyromas HaKJIOHEHa K
TUIOCKOCTH OCHOBaHUs 1oj yriioM 45°, Haiinure miomanb 1 00beM yCEUEHHOT0 KOHYyCa.

57. HaiimuTe nonHyo 1uomaab MOBEPXHOCTA H 00BbEM MUPAMUBI, Y KOTOPOW BBICOTA paBHA 2 M, a
OCHOBAaHUEM ITUPAMHUIIBI SBISETCS KBaIpaT CO CTOPOHOH 3 M.

58.0OcHOBaHHMEM MUPAMHU/IBI SIBIISETCS TPEYroJbHUK co ctopoHamu 12 cm, 10 cMm, 10 cm. Kaknas 6okoBas
IpaHbh HAKJIOHEHAa K OCHOBaHWIO Toj yriom 60°. Haiinure o0beM H TUIONIAh OOKOBOM MOBEPXHOCTH
MUPaAMUIBL.

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

60.Bricota munuuapa paBHa 10 am. Ilnomans ceueHuss MUWIMHApPA IUIOCKOCTBIO, MapajlIeNbHON OCH
IWIMHApA U yAaJIeHHOU Ha 9 1M oT Hee, paBHa 240 1M 2, Haitgure paanyc unidsapa.

61. OcHoBaHHE NPSMOH NMPHU3MBI — PaBHOOEIPEHHBII TPEYToJIbHUK CO CTOPOHOHM 6 cM, a IMaroHajib
0okoBoii rpanu 10 cM. HaiinuTe miomniaabs 60KOBOH MOBEPXHOCTH U 00BEM PU3MBI.

62. B npaBusibHONM 4eThIpeXyroiabHOM IMpHU3MeE IUIOIIaAb OCHOBAaHUS paBHA 25 cM?, a BbIcoTa 4 cM.
Haiimute nuarosans u 00eM IPU3MBL.

63. OcHoBaHHEM NIPSMON MPU3MBI CIIY>KUT MPSMOYTOJIbHBIM TPEYTroJbHUK ¢ KaTeTaMu 12 cM u 5 cwm,
BBICOTA MPU3MBI paBHa & cM. Haiinure mioma s NoJHOM MOBEPXHOCTH.

64. Pannyc OKpy»XHOCTH, ONMCAHHONW OKOJIO OCHOBAHMS IIPABUJIBHOM IIECTUYTOJBHOW IPU3MBI,
paBeH 3 cM. Halinure mutomanb MoJIHOM MOBEPXHOCTH NMPU3MBI, €ciii €€ BblcoTa paBHa 10 cMm.
65./luaroHans NPaBUILHOM YETHIPEXYroJbHOM NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroa 30°.

Haiizure miomass 6oKoBOil HOBEPXHOCTH H 00BEM MPHU3MBI, €CJIH CTOPOHA OCHOBAHHUS V2 CM.
66.Bbicota mumHpa Ha 12 cM Gomble ero paamyca, a IIIOMIA/Ib MONHOI MOBEPXHOCTH paBHa 288 T cm’.
Haiinure paanyc ocCHOBaHUS LWIMH/IPA.

67.[luaroHanb NPaBUILHOH YETHIPEXYroJbHOM NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroia 60°.

Haﬁ,[[HTe 00BeM MMPpU3MBbI, €CJIM CTOPOHA OCHOBAaHUA 6 cM.
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68./lnameTtp mapa paBeH BBICOTE KOHYca, 00pa3ylomas KOTOPOro COCTABIISACT C INIOCKOCTHIO OCHOBAHUS
yron 60°. Halitu oTHOIIeHHE 00hEMOB KOHYCA | IIapa.

69.Paanyc mapa paBeH R=5. HalianTe miomaap noiaHOM MOBEPXHOCTH BIIUCAHHOTO B IIap KyOa.
70.Paguycel OcCHOBaHHI yCeueHHOTO KOHyca paBHBI 4 cM 1 12 cmM, a oOpasytomias paBHa 17cMm. Haiinure:
a) BBICOTY YCEUEHHOT'0 KOHYyca; 0) IUIoaab OCEBOTO CEUCHUSI.

71.B ocHOBaHMM TpaBUIBHON YeTbIpexyroiabHoi npu3Mel ABCDA B ,C D, nexut kBagpar co cTopoHOH
8 cM. Jlnaronans mpusmbl AC; o0pasyeT ¢ miockocThio ocHoBanuss ABCD yron 30°. Haiinute BbICOTY
MIPU3MBI U IJIOLIA/Ab MOJTHOW MOBEPXHOCTH.

4 Cucrema oueHuBanus komiiekta @OC Tekylero KOHTPOJIS U MPOMeKYTOYHOI
arrecTauuu

[Ipn ounenuBaHuM JaOOPATOPHOM, TMPAKTUYECKOM U  CaMOCTOSITENBHOM paboThI
00y4arolerocs: yuuThIBa€TCA CIEYIOLIEE:

- KQueCTBO BBIMIOJIHEHHUS TPAKTUYECKON YacTh padoThI;

- KayecTBO 0(OpMIICHUS OTYETA 110 paboTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIEC BOMPOCHI MPH 3aLTUTE PAOOTHI.

Kaxnpiii BU paOOTHI OIEHUBACTCSI 110 TIATH OATBHOM IIKaJIe.

«5» (0TIIMYHO) — 3a MIyOOKOE U MOJHOE OBJIaJICHHUE COACpKaHUEeM y4eOHOro Marepuaia,
B KOTOpPOM OOydarouuiics CBOOOTHO W YBEPEHHO OPUEHTHPYETCS; 3a YMEHHE INPAKTHUYECKU
MPUMEHSTh TEOPETUUYECKIE 3HAHMUSI, BRICKAa3bIBATh 1 OOOCHOBBIBATH CBOM CYyXAeHUs. OLeHKa «5»
(0TNIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0’)KEHUE OTBETA.

«» (xopomio) — ecnau OOy4aroUMiicsl MOJTHO OCBOWJ Y4eOHBIM Marepual, BiajieeT
HAay4YHO-TIOHSATUWHBIM amnmnaparoM, OPUEHTUPYETCS B M3YYCHHOM Marepuaje, OCO3HAHHO
MPUMEHSIET TEOPETUUECKHE 3HAHUS Ha MPAKTHUKE, IPaMOTHO H3JIaraeT OTBET, HO COJEp)KaHUE U
dbopma 0TBETa UMEIOT OT/IEIbHBIE HETOYHOCTH.

«3» (YAOBIETBOPUTENBHO) — €CJId O0yJarouuiicss oOHapyKMBAeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX IIOJIOKEHUI yueOHOro MaTepuaia, HO M3JIaraeT €ro HEMoJIHO, HEMOCJEeI0BaTENbHO,
JOTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU MpPH OTBETE HA MPAKTHKO-
OPUEHTHPOBAHHBIE BOIIPOCHI; HE YMEET JJOKa3aTeJIbHO 000CHOBATH COOCTBEHHBIC CYXKACHUSI.

«2» (HeyIOBIETBOPUTENHLHO) — €CAM  OOy4aroluiics UMeeT PpPa3pO3HEHHBIE,
OeccUCTEMHBIC 3HAHMSI, TOMYCKAeT OMIMOKU B OMNpeAesieHUH Oa30BBIX MOHSATHN, MCKAKAET HUX
CMBICIT; HE MOXET IPAKTUYECKU IPUMEHATh TEOPETUUECKUE 3HAHMUS.

Kputepun oueHnBanus NpakTH4ecKux padoor.

[IpakTuueckast paboTa OllEHUBAETCS MAKCUMAIBHO OLIEHKOU «5%» (OTIUYHO).

Kaxxnoe 3amanue orieHUBaeTCs MaKCUMaIBHO OLIEHKOU «5» (OTIUYHO).

[lo pe3ynbTaraM OLEHMBAHMS BCEX 3aJaHUM OLICHKA COOTBETCTBYET CPEAHEI.

Kpurepuu onienuBanust penieHui 3aaad.

«5» (OTJIIMYHO) — COCTaBJICH MPABUIBHBIA ANTOPUTM PEUICHHS 3aJauyd, B JOTHYECKOM
paccyXJ1IeHHH, B BBIOOpPE HOPMATUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, TOJy4YeH BEPHBIN
OTBET, 33aJlaua pellleHa palliOHAIBHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIHHBIM aJTOPUTM pEUICHUs 3aJlayd, B JIOTHUYECKOM
pacCykJI€HUH U PEIIeHUH HEeT CYIIECTBEHHBIX OMMOOK; TMpPaBWJIBHO CHAeNaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSCHEHHE PEIICHHS, HO 3aja4ya pelieHa HepaluoOHAIbHBIM
CrocoOOM WIIH JIOTYIIEHO He 0oJiee IBYX HEeCYIIECTBEHHBIX OIIUOOK, MOJIYYeH BEPHBIN OTBET.

«3» (YAOBIETBOPUTENIIbHO) — 3aJlaHHE BBINOJIHEHO, B JIOTUYECKOM pPACCYXJCHUU HET
CYIIIECTBEHHBIX OLIMOOK, HO JOMYIIEHbI CYIIECTBEHHBIE ONIMOKHM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ1auya pellieHa He MOJHOCThIO WX B 00LIEM BHIE.

«2» (HeyOBJIETBOPUTEIHLHO) — 3a/1a4a PellieHa HEeMPAaBUIIBHO.

Kputepun oneHnBaHus CaMOCTOSITEILHBIX PadoT.
Kpurepuu oniennBanus penieHuit 3aaad.
«5» (OTIMYHO) — COCTaBJIEH MPABWIBHBIH aJTOPUTM PEIICHUs 3aJa4H, B JIOTHYECKOM
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paccyXJIeHUU, B BLIOOPE HOPMATHUBHBIX ICTOYHUKOB M PEIICHUU HET OMINOOK, MOTYy4YeH BEPHBIMA
OTBET, 33aJ]auya pellieHa palliOHAILHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJEH NpPAaBWIbHBIN aJrOPUTM pEUIEHMs 3a/adM, B JIOTMUECKOM
pacCykJI€HUH U PEIIeHUH HEeT CYHIECTBEHHbIX OMMOOK; MpaBWIBHO CJAeJaH BbIOOP
HOPMAaTUBHBIX HCTOYHUKOB; €CTh OOBSCHEHHE PEIICHUs, HO 3aJlaya pelieHa HepalMoHaIbHBIM
CIocoO0OM WM JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, MTOJIy4eH BEPHbIN OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3aJlaHUE BBINIOJIHEHO, B JIOTUYECKOM PAaCCYXJIECHUU HET
CYILIECTBEHHBIX OLIMOOK, HO [OIMYIIEHbI CYIIECTBEHHbIE OLIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHHUKOB; 33/1a4a peleHa He MOJHOCTHIO WK B 00IIEM BHJIE.

«2» (HEeYIOBJIETBOPUTEIILHO) — 3a/1a4ya pelIeHa HEMPABUIBLHO.

Kpurtepun onieHnBaHusi KOHTPOJBLHBIX PadoT.

«5» (otmnuHo) — pemiero 81-100% 3aganuid.

«4» (xopomio) — pemeno 61 — 80% 3ananuid.

«3» (yIOBIETBOPUTENHHO) — petieHo 41 — 60% 3ananuii.

«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3ananuil.

Kpurepun oueHuBaHMsI HMTOTOBOIl KOHTPOJILHOM padoThI

— BBINOJIHEHO NpaBWiIbHO 9-11 3aganuii — ouenka «otiuyHo» (80 — 100%);

— BBITIOJIHEHO MPABUIILHO 6-8 3aaHuil — OlIeHKa «xopomioy» (55— 79%);

— BBITNIOJIHEHO MPABMILHO 4-6 3a/JaHUM — OIIEHKA «yIOBIETBOPUTEIHHOY

(36-54%);

— BBIMOJHEHO NpaBuiIbHO 0-3 3a7aHUil — OLIEHKa «HEYJOBIETBOPUTEIHHO

(0-35%).

Kputepun oneHnBaHus 0TBETOB 10 IK3aMeHALIMOHHBIM OWJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETY OLIEHUBAE€TCSd MAaKCUMAlbHO OLEHKOH «5»
(OTIMYHO).

[TepBrIii BOPOC MaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Kaxxnas u3 AByx 3a/1a4 OLIEHUBAETCS OTIETBHO MAaKCUMAIIBHO OIIEHKOM «5» (OTJIIMYHO).

[To pe3ynbTaram OlleHUBaHUS BCEX TPEX 3a/laHUM OLEHKA COOTBETCTBYET CpEIHEH.
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