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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 cneunumansuHoctu: 40.02.04  FOpucnpyoenyus
(ykpynuénHas rpynna crnennanbHoctedt 40.00.00 [Opucnpyoenyus), niis 0Oy4aronIuxcs 0uHouU
dbopMbI 00yICHHUS.

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

1.2. MecTO JTUCUMIJIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl

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

1.3. [Inanupyemble pe3ybTAThl 0CBOCHHUS THCIUIIUHBI:

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

JMYHOCTHBIX:

B pesynbrare u3ydyeHuss MaTeMaTHKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHHsS Y
oOyuJaromerocst 0yayT chOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIIbTATHI:

1) rpak1aHCKOTO BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh  TPAKIAHCKOH TIO3MLIMHU  OOYyYalomerocs Kak AakTHBHOTO |
OTBETCTBEHHOI'0 4JIEHAa POCCHICKOT0 OOIIeCTBA, MPEACTABIEHHUE O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHHUH, NPOLEAYp TPaKIAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI U JAPYroe), yMEHHE B3aWMOJEHCTBOBATH C COIHMAIBHBIMH WHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIMSIMU ¥ Ha3HAYCHUEM;

2) [aTpPUOTUYECKOrO BOCIMTAHHUS: CPOPMHUPOBAHHOCTH POCCHMCKOM  TIpakJaHCKON
UJICHTUYHOCTH, YBRKCHHUS K MPOIUIOMY M HACTOSAIIEMY POCCHICKON MaTeMaTHKH, IEHHOCTHOE
OTHOILIEHHE K JIOCTH)KEHUSM POCCUHCKUX MAaTEMAaTUKOB M POCCUHCKONW MaTeMaTHUECKOM LIKOJIBI,
UCTIOJIb30BaHUE dTUX JOCTIDKEHHI B APYTHX HAyKaX, TEXHOJOTHSIX, chepax IKOHOMUKH;

3) 1yXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapoaa, chOpMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, ITMUYECKOI'O TOBEAEHUS, CBA3aHHOIO C NMPAKTUUYECKUM MPUMEHEHHEM JIOCTHKEHHM
HayKd W JESTEIbHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIA/Na B MOCTPOCHHE YCTOWYHBOTO
Oymymiero;

4) 5CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEHICHUH, PacCyXACHUH, BOCIPUUMYUBOCTD K MAaTEMAaTHYECKHM AacCIIeKTaM
pa3IMYHBIX BUIOB UCKYCCTBA,

5) pusnueckoro BOCIUTAHMUS:

c(OPMHPOBAHHOCTH YMEHUS IPUMEHATh MaTeMaTUYECKUe 3HaHUSI B MHTEpPECcax 37J0pPOBOTO U
Oe3omacHOro oOpas3a JKU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370pOBbIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHATUH U OT/bIXA, peryysipHas Gpu3nueckas akTHBHOCTb ),
(du3nIecKoe COBEPIICHCTBOBAHUE MPH 3aHATHUSIX CIIOPTHBHO-03/IOPOBUTEIBHON JESITETHHOCTHIO;

6) TPyZIOBOTO BOCITUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HAHWE IICHHOCTH TPYIOJIOOWs, MHTEPEC K pa3IHuyHBIM cdepam
npo¢eCCUOHATIBHON JESTEIbHOCTH, CBSI3aHHBIM C MAaTEeMaTUKOM M e€ MPUIIOKEHUSIMHU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
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JKU3HEHHBIC TUJIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHUIO U
caM000pa30BaHuUIO HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELLICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANPaBICHHOCTH;

7) SKOJIOTUYECKOTO BOCITUTAHUS:

c(OPMUPOBAHHOCTh  JKOJOTHYECKOH KYyIbTyphl, TIOHHUMAaHWE BIMSHHUS  COIHAIBHO-
SKOHOMHYECKHMX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
MI00ALHOTO — XapaKTepa  JKOJOTMYECKHX  MpoOieM, OpHEHTalmus Ha  [PUMCHECHHE
MaTeMaTUYeCKUX 3HAHUN ISl pelIeHHs 3ajad B 00JacTU OKPY>KAIOLIE cpelpl, MIaHUPOBaHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN SISl OKPYKAIOLIEH Cpe/ibl;

8) LICHHOCTH HAYYHOT'O TO3HAHMUSI:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM M OOLICCTBEHHOW TMpPAKTUKHU, IMOHUMaHHE MaTeMaTUYeCKOM HayKu Kak cQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAYUMOCTH I Pa3BUTHUS LIUBHIM3AIUH,
OBJIQJICHHE SI3IKOM MATEMAaTHUKU U MaTEMaTU4YECKON KyJIbTYpOil KaK CpeICTBOM IO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEILCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpYIIIIE.

MeTanpeIMeTHbIX:

B pesynbTare ocBOeHHS MpOrpaMMbl MO MaTeMAaTHKE Ha YpPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHusi y oOydJaromerocss OyayT chOPMHUPOBAHBI METANPEAMETHBIE PE3yJIbTaThl,
XapaKkTEepU3yIOLIUMECs  OBJIAJICHUEM  YHHUBEPCAJIbHBIMU  I103HABAaTEIbHBIMU  JCHCTBUSAMH,
YHUBEPCATHbHBIMH KOMMYHHMKATUBHBIMU JEHCTBUSIMH W YHUBEPCAIbHBIMH PETYJISTUBHBIMU
NEeNCTBUSIMU

Ilo3naBaTebHBIE YHMBeEPCAJbHbIE YUeOHbIE e CTBUS

bazoevle nocuueckue oelicmeus:

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

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

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

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

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

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

bazoewie uccnedosamenvckue oeiicmeus:

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

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

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

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




Paboma c ungpopmavueri:

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

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

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

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

KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUSA

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

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

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

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe ieiicTBUS

Camoopzanusayun:

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

Camokoumpos, IMOUUOHAILHBLIL UHINENIEKM:

BJIQJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHHS COBEPIIAEMBIX JACUCTBUI U
MBICTUTENIBHBIX ~ TMPOILIECCOB, HMX  pE3ylbTaTOB, BIAAETh CHOCOOAMHU  CaMOMIPOBEPKH,
CaMOKOHTPOJIS IIPOIECcca U pe3ysIbTaTa pelieHns MaTeMaTHUeCcKoH 3a1auu;

MPENBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEUICHMM 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAHHBIX, HAWJAEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH U YCIOBUSAM, OOBSICHITH MPUUYUHBI TOCTHKECHUS
WIA HEAOCTHXKEHMS pe3yJbTaTOB JIEATENILHOCTH, HAXOOUTh OIIMOKY, JaBaTh OILIEHKY
NPUOOPETEHHOMY OIIBITY.

Coemecmnasn deamenbHOCHb:

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

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

npeAMeTHbIX:

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

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

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

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

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

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

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

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

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

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

B pe3yabrare u3yuenusi yueOHoro mpeamera «MaremMaTHMKa» Ha YPOBHe CpeIHEro
o0mero o6pa3oBaHus 00y4armMiicd Ha 02a30BOM YPOBHe B COOTBETCTBYHOIIMX pa3jesax
NMPOrpaMMbl HAYYUTCS:

Yucna u svlyucienus:

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

BBITIOJTHSATE apU()METHICCKUE ONIEPAIUN C PAlMOHATLHBIMA U JCHCTBUTEIHLHBIMU YHCIIAMH;

BBITIONHATh NPUONMKEHHBIE BBIYMCICHUS, UCIHONB3YS TpaBUiia OKPYIJICHHS, [eNaTh
MIPUKUJIKY U OIICHKY pe3yJIbTaTa BHIYUCIICHUI;

OTICpUPOBATh TOHATHUSMH: CTEIICHb C IEJbIM IIOKa3aTelIeM, CTaHAapTHas ¢GopMa 3amucu
JIEUCTBUTEILHOTO YWCIa, KOPEHb HATYpaJIbHOM CTENEHM, MCIOJIB30BaTh MOAXOMASIIYI0 (opMy
3alUCH ACHCTBUTENBHBIX YHCEI JUIsl peIEHUs MPAKTUUECKUX 3a/1a4 U MIPEICTABIICHUS IaHHbIX;

OTIEpPUPOBAThH MOHATUIMHU: CUHYC, KOCHHYC U TaHT€HC MPOU3BOJILHOTO yTJjia, UCIOJIb30BAThH
3aMuch MPOU3BOIBLHOTO YIIIa uepe3 oOpaTHbIE TPUTOHOMETpUYecKHe (PyHKIINU;

OTIEpUPOBATH MOHATUSIMU: HATypalIbHOE, 11€JI0€ YUCIIO, UCTIOIb30BaTh MPU3HAKU JACITUMOCTH
LEJIbIX YHUCEII, Pa3JI0KEHUE YUCia Ha POCThIE MHOXKUTENH JIJIs1 PEIICHUS 3a]a4;

OTIEpUPOBATH MOHSATUEM: CTEMIEHb C PAIMOHAIBHBIM MTOKa3aTelIeM;

OTIepUPOBATh OHATUAMU: JorapudM drcia, 1ecITUYHbIC U HaTypaibHbIe JOrapu(MEbIL.

Ypasenenus u nepasencmesa:

ONEepUpPOBATh MOHATHSIMHU: TOXKIECTBO, YPAaBHEHHE, HEPABEHCTBO, LIEJIOE, PallMOHAIBHOE,
HppALMOHATFHOE YPAaBHEHHE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPAaBHEHUE;

BBIIIOJIHATH npeoOpazoBaHus TPUTOHOMETPUYECKUX BBIPaXKEHUI n pemarb
TPUTOHOMETPUYECKHE YPABHEHUS;

BBITIONHATh TIPEOOpa3OBaHUsl IEJBIX, PAIMOHATBHBIX U UPPAIMOHATBHBIX BBIPAKECHUA U
peniaTh OCHOBHBIE THIIBI LIEIBIX, PAIIMOHATIBHBIX U UPPAITMOHAIILHBIX YPaBHEHUN U HEPABEHCTB;

MPUMEHATh YpaBHEHUSI M HEPABEHCTBA JUJIS PEIICHUS MaTeMaTUYeCKHX 3aJad U 3a7ad u3
pa3INyYHbIX o0JacTel HayKH U peasibHOM KU3HH;

MOJICTTUPOBATh pEANbHbIE CUTyallUM Ha S3BIKE aireOpbl, COCTABIATH BBIPAKCHHUS,
YpaBHEHHUs, HEPAaBEHCTBA 10 YCIOBHUIO 3aJlayd, MCCIEIOBAaTh IIOCTPOCHHBIE MOJACINU C
MCIIONIb30BaHUEM armapaTa anreOpsl;

MIPUMEHATHh CBOMCTBA CTETICHU JIJIsl MPe0Opa30BaHUs BBIPAKEHUH, ONIEPUPOBATH MMOHATHSIMHU:
MOKa3aTeIbHOE YPaBHEHUE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPABHEHUMN
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Y HEPABEHCTB;

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

HaxOJUTh PEUICHUS IPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

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

HaXOJUTh PEUICHHs NPOCTEHUIIMX CUCTEM M COBOKYNHOCTEM PAalMOHAIBHBIX ypaBHEHUH U
HEPaBEHCTB;

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

Dynkyuu u epaguxu:

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

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

UCHOJb30BaTh TpaduKy QYHKIMH 1)1 pelIeHusl ypaBHEHUH;

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

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

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

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

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

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

Hauana mamemamuueckozo ananusa:

ONEpUpPOBATh MOHATHSAMM: TIOCIEI0BAaTEIbHOCTh, apudmMeTrndyeckass U TeoMeTpuyecKas
IIPOTPECCUU;

ONEpUPOBATh MOHATHAMH: OECKOHEYHO YOBIBaOIas reoMeTpHYecKas IpOrpeccHsi, CymMMa
0eCcKOHEUHO yOBIBAIOIIEH reOMETPUYECKO MPOrpeccuy;

3aJ1aBaTh MOCJIEI0BATEIbHOCTH PAa3IMYHBIMU CIIOCO0aMU;

HCIIONB30BaTh CBOMCTBA IIOCIEAOBATEIBHOCTEN W IPOrPECCHM U1 PELICHHs pealbHBIX
3a/1a4 IPUKJIIAJHOTO XapakTepa;

OINEpPUPOBAThH MOHATUAMU: HENPEpbIBHAS (PYHKIMS, MPOU3BOIHAS (DYHKIMM, MCIIOIB30BaTh
reOMEeTPUUYECKUN U (PU3NYECKUIN CMBICI IPOU3BOIHOM /JIsl pEeLICHUS 3a/1a4;

HaXO/JUTh MPOU3BOJHBIC AJIEMEHTAPHBIX (QYHKUUH, BBIYUCIATH INPOU3ZBOAHBIE CYMMBI,
MPOU3BEICHNUS, YACTHOTO (PYHKLIUA;

UCMOJb30BaTh IPOU3BOAHYIO U HCCIENOBaHMSA (PYHKIUMM HA MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3YJIbTaThl HCCIEOBAHUS K IOCTPOEHUIO I'padUKOB;

HCIIOJIB30BATh MIPOU3BOJHYIO JUIS HAXO0KICHHS HAWIYYIIEro PELICHHs B IPUKIIAJHBIX, B TOM
YHUCJIE COUNAIBHO-YKOHOMMYECKUX, 3a/1a4aX;

ONEepPUPOBATh TOHATHUSMHU: IEPBOOOpa3HAs M HUHTErpaji, MOHUMATh TEOMETPUUYECKUNA U
buznyecKkuil CMbICI UHTETPaa;

HaXOJUTh TEepBOOOpa3HbIE HIEMEHTAPHBIX (DYHKIMHA, BBIUMCIATH HMHTErpan mo Qopmyie

7



Hrrorona—Jleiiounma;

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

MHmnooicecmesa u no2uxa:

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

UCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH armapar Jyuisi ONUCAHMs peaIbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4EOHBIX PEIMETOB;

OIIepUPOBATh MOHATUSMU: OTpEIeNIeHUe, TeOpeMa, CIIEICTBUE, T0KA3aTEIbCTBO.

Teomempus

OIIepUPOBATH MOHATUAMU: TOUKA, IPSIMasi, MJIOCKOCTh;

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

OIIEpUPOBATh NOHATHUAMU: APAJUIEIBHOCTD U NEPIEHAUKYISIPHOCTD IPSIMBIX U IIOCKOCTEH;

KJ1acCU(UIUPOBATh B3aUMHOE PACIIOJI0KEHUE MPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE;

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

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

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

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

OTIEPUPOBATH MOHATUAMU: CEKYILas MIOCKOCTh, CEYCHIE MHOTOIPaHHUKOB;

OOBSICHATH MPUHIIMITBI TOCTPOSHUS CEYCHUH, UCIIOIIB3YS METOJ] CIIECIIOB;

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

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

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

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

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

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

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

IIPUMEHSTh MPOCTEHIINE NPOrPaMMHBIE CPEICTBA M 3AJIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1ay;

IIPUBOJUTL TPUMEPHl MAaTEMaTHYECKMX 3aKOHOMEpPHOCTEH B TMPUPOAE U IKHU3HH,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE;

IPUMEHATH IOJyYEHHbIE 3HAHUS HAa NPAKTUKE: aHAJIM3UPOBATh peajbHblEe CUTYallMd M
OPUMEHSTh HM3YyYEHHBIE TOHATHUS B  MPOLECCe IMOMCKa pEIIeHUs  MaTeMaTH4YeCKH
chopMyIMpPOBaHHOW NPOOIEMbl, MOAEIUPOBATh pPEAIbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
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UCCJIE0BATh MOCTPOEHHBIE MOJAEIN C MCIOJB30BAaHUEM TI'€OMETPUUECKHUX IMOHITHH U TEOPEM,
anmapara anreOpsl, pelaTh IPaKTUYECKUE 3aa4H, CBA3aHHBIE C HAXOXKAEHUEM I€OMETPUYECKUX
BEJIMYUH;

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

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

OOBSICHATB CIIOCOOBI IIOTYYEHUS TeJ BpallleHus;

KJaccu(UIUpPOBaTh B3aUMHOE PACIIONOKEHHE CHEPhI U TNIOCKOCTH;

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

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

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

BBIUUCIIATh COOTHOILICHHS MEXTy IUIOIIASIMHU TOBEPXHOCTEN U 00bEMaMU IOJOOHBIX TEJI;

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

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

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

OIIEpUPOBATh OHATHEM BEKTOP B IIPOCTPAHCTBE;

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

IPUMEHSATH NIPABUJIO NapajliesIenuNe 1a;

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

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

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

NPUMEHITh reoMeTpuueckue (akTbl JUIsl  peIHIeHHs CTEpPEeOMETPUYECKUX  3ajad,
IIPEIIOJIaratoIuX HECKOJIBKO IIaroB PELIEHMS, €CIIM YCJIOBHsS NPUMEHEHUs 3a/llaHbl B SBHOMU
dopme;

pelmars MpoCTEHIINE TEOMETPUUYECKUE 33Ja4d Ha IPHUMEHEHUE BEKTOPHO-KOOPAUHATHOIO
METO/1a;

pemars 3agadyd  Ha JI0KAa3aTeIbCTBO MATEMAaTHMYECKUX OTHOLIEHWH W HAaXOXKICHHUE
F€OMETPUUECKHUX BEJIMYMH MO 00pas3laM WM aJIropuTMam, IPUMEHSsST U3BECTHbIE METOJbI MpHU
pELIEHUN CTaHIapPTHBIX MaTEMaTHUECKUX 3a1a4;

MPUMEHSTh MPOCTEHIINE NPOrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKUX 3a7ay;

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

MPUMEHSTh IOJIyY€HHbIE 3HAHHUS Ha MpaKTHUKE: aHAJIW3UPOBATh pealbHbIE CHUTYyallMH H
IPUMEHATh  M3YyYEHHBIE TIOHATHUA B  IIPOLECCE IOMCKAa PEIIEHUs  MaTeMaTU4YeCKH
chopMyIMpOBaHHON MpOOJIEMbl, MOAEIUPOBATH pPEajbHbIE CHUTYal[Md Ha S3bIKE TE€OMETpUH,
HCCIJIEN0BATh MOCTPOEHHBIE MOJAEIN C HCIOJb30BAaHUEM TI'€OMETPUUECKHUX IOHSTHUH U TEOpEM,
anmnapara airedphbl, pemarh MpaKTHYeCKUe 3a7a4uu, CBI3aHHbIE C HaXO0XKICHHUEM reOMETPHYECKHUX
BEJIMYMH.

Beposmnocme u cmamucmuxa

YUTATh U CTPOUTH TaOJIMILIBI U AUATPAMMBI;



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

3HA4YCHUE, padMax MaCCHUBa YUCJIOBBIX JaHHBIX;

ONEpPUPOBATH TOHATUAMHU: CIy4YalHBIH OSKCIEPUMEHT (OMBIT) M CiydailHOe coObITHE,
3JIEMEHTAPHOE COOBITHE (IIEMEHTAPHBINA MCXOJ) CIy4alHOIO OIbITA, HAXOJUTbh BEPOSITHOCTU B

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

HaXOJUTh U CPABHUBATH BEPOSATHOCTH COOBITUN B M3YYEHHBIX CIy4alHBIX HSKCIEPUMEHTaX;
HAaXOUTh U (HOPMYIHPOBATH COOBITHS: TMEpPEceYCHHEe MU OOBEIMHEHHE ITaHHBIX COOBITHH,
coObITHE, TPOTHUBOIOIOKHOE JaHHOMY COOBITHIO, IOJIb30BAThbCA AMArpaMMaMu Oiiepa u

bopMyIoi croxKeHHs BEpOSATHOCTEH MPU PELICHUH 3a/1a4;

OIICpHUPOBATH IIOHATHAMMH: YCIIOBHAsA BCPOATHOCTb, HE3aBHUCHUMBEIC CO6BITI/I$I, HaxoauThb
BCPOATHOCTHU C MOMOLIBIO ITpaBUJia YMHOXKCHUS, C IOMOLIBIO ICPCBa cnyqaﬁﬂoro OIIbITA,

IIPHUMCHSTH KOM6I/IHaTOpHOC IIpaBHUJIO YMHOXKCHUS IIPU PCIHICHUHA 3a1a4;

OIICpHUPOBATH NMMOHATUAMU: UCHBITAHHUEC, HC3ABUCUMBIC UCIIbBITAHUA, CCPUS HCHLITaHHﬁ, ycex
N HEyadada, HAXOJUTb BCPOATHOCTH COOBITHH B CCPUN HE3aBHCHMBIX HCIBITAaHHUI 0 IICPBOI'O

ycrexa, HaX0JIUTh BEPOATHOCTH COOBITHI B CEpUH UCTIbITaHUN bepHyim;

OIICPUPOBATDL MMOHATHAMMU: cnyqaﬁHaﬂ BCJIIMYHHA, paCIpCaAcICHUEC BCpOHTHOCTeﬁ, Auarpamma

pacrpeescHus;

CpaBHHUBATb BCPOATHOCTHU 3Ha4YCHHI CHy‘I&ﬁHOﬁ BCIIMYMHBI I1I0 PpacHpCAaACIICHUIO HIIN C

IMOMOIIBIO JUArpamMmm,

OIICPUPOBATL IMOHATHCM MATCMATHUYCCKOI'O OXHWIAHUSA, IIPUBOAUTL IIPUMCPLI, KaK
IMPUMCHACTCA MATCMATUYCCKOC OXUIAAHUC CJIy‘I&fIHOfI BCIIMYMHBI HAXOJHUTh MAaTCMAaTHYCCKOC

OKHNJaHHUC 11O JaHHOMY PACTIPCACIICHUIO,
HUMCETHh NPCACTABIICHUC O 3aKOHE 0OIBIINX YHUCCII,
HUMCTDb IIPCACTABIICHUC O HOPMAJIbHOM PACIIPCACICHNH.

2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI

2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Ounasi gopma 00yueHus1

Buo yueonoit pabomut Oobvem uacos
O061beM 00pa3oBaTeIbHON MPOrpaMMBbI 232
Padora o0y4yarommxcsi BO B3aUMO/JEHCTBHH C NpenojaBareiemM 224
B TOM YHCIIE:
JeKu (YpoKn) 224
B (hopMe NPAKTHUUECKON NOATOTOBKH (€CIIH IIPETyCMOTPEHO) 8
MPAKTUYECKHUE 3aHATHS *
B (hopMe mpakTUUECKON MOATOTOBKH (€CIH MPETyCMOTPEHO) *
na0opaTOpHbIE 3aHATUS *
B (popMe mpakTUUECKON MOATOTOBKHU (€CITH MPETyCMOTPEHO) *
KypcoBast paboTa (poekT) (eciu npedycmompena) *
CamocrosTensHas pabota oOydarorierocs (Bcero) (eciu npedycmompena) *
Koncynwramuu (eciu npedycmompena) 2
[IpomesxyTounas arrectanus B Gopme KoHmpoavHou pabomul B 1 cemectpe, B hopme 6

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

AKTHBHbIE U

HHTEPAKTUBHbIE
HaumeHoBaHue pa3nesioB u Copep:xanue y4e0HOIr0o MaTepHuaJia, NPaAaKTHYeCKHe Pad0Thl, CAMOCTOATeIbHasI padoTa O0bem bopmbi Ypogensn
TeM o0yyarommxcs 4acoB P OCBOCHUS
NpoBeJeHUst
3aHATHI
1 cemecTp
Pa3gexa 1. Aaredpa 42
Tewma 1.1 Coaep:xanue yueOHOT0 MaTepHaJa.
. MHoXxecTBO, omepanmuu Hax MHOXecTBaMu. Jlmarpammbel Oitmepa—Benna. IIpumenenue
MHo:xecTBO, OnIepaumu Ha/l N I'pynmoBas
TEOPETHKO-MHOKECTBCHHOTO almapaTa Uil OIHCAHHS PealbHBIX IPOIECCOB M SIBICHUH, NpH 2 1
MHO:KecTBaMu. J{luarpamMmmbl JTUCKYCCHS
N pemieHMH 3amad W3 JAPYrHX Yy4eOHBIX mpeameroB. OrmpeneneHue, TeopeMa, CICICTBHE,
Jiinepa—Benna
JIOKa3aTeNbCTBO.
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa.
Ienbie aIII/I(.)H.aJ'IbeIe MHOXeCTBO HaTypajbHBIX, IIEJIBIX M pallMOHAJBHBIX yHcia. [loHATHE GeCKOHEYHOH necsITHIHOI 2 I'pynnosas 1
!I:nc.na MEPUOTUUCCKON APOOH. ANTOPUTM 3amUCH OCCKOHCUHOW MEPHOIMYCCKON NECATHYHON Ipodu B JUCKYCCUS
BHUJIC OOBIKHOBECHHOM.
Tema 1.3. Conep:xanue yueOHOro MaTepuaJa.

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

BbIPa:KeHU i
Tema 1.4. Coaep:xanue yueOHOro MatepuaJa. Pas6o
JeficTBUTEIbHBIE YHCIA. MHOXeCcTBO HPPAMNOHANBHBIX U JSHCTBUTENBHEIX Yrcel. [IpuOimKkeHHbIe BRIYUCICHU. MoayIb ’ COHK eni) LI )
CrangaprHas ¢popma 3anucu | JedcTBUTENbHOro yrcia. CTanaapTHas 3alKCh YUCIIa CHTpauHﬁ
e CTBUTEJIHHOI0 YHCJIA Y
Tema 1.5. Coaep:xanue yueOHOro MaTepuaJa. Pas6o
HatypaJjbHble u neJible unciaa | OOBIKHOBEHHBIE W JECSATUYHBIE JpoOH, IPOICHTH, OECKOHEYHBIE IEPHOIUYECKHEe IpoOH. > KOHK eTIIjI) X 5
B 3aJa4axX U3 peajbHO IIpumenenne npobel M MPOIEHTOB Ui pPEIIeHUs NMPHUKIAIHBIX 3a/1a4 W3 Pa3IMYHBIX OTpacieil cmpaunﬁ
JKH3HU 3HAHUM U PEAIbHOM KU3HU. y
Tema 1.6. Conep:xanue yue0OHOro MaTepuaJa.
Ipuznaku geaumoctu neablx | Harypanbusle u nensle uncina. IIpusHaky 1e1MMOCTH LEebIX Yuces. Pa3inoxkeHue Ha MHOKUTENH. 2 TpeHunr 2
yuces
Copaep:xanue yuyeOHOr0 MaTepHaJa.
Tema 1.7. jcpaanne y P Pazbop
[Tpubnux€HHBIE BBIYHCICHUSA, TpaBWJIa OKPYIVIEHMS, MPHUKHIKA U OIEHKa pe3yJbTara
Apupmernyeckne onepaumnu ¢ N . . 2 KOHKPETHBIX 2
. BBIYMCIIEHUH. Vcnosp30Banue noaxoasmel popMsl 3anncy AeHCTBUTEIBHBIX YHCEI TSI PELICHHS .
JAedCTBUTEIbHBIMA YUCIAMHA cUTyauun
MPaKTUUECKUX 3aJ]a4 U NPEJCTABICHUS JaHHbIX.
Tema 1.8. Copep:xanue y4yeOHOro MaTepHaJa.
Beinonnenue BrinonHenue apudMeTHyeckux AeHCTBUI Ha/l YMCIaMHU, COYETas! YCTHBIE U IMCbMEHHbIE TIPUEMBI. Pa36op
apudmerunyeckux geiicreuii | Haxoxnenne npuOiImKeHHbIX 3HAUEHUH BEIMYMH M NOTPEIIHOCTEH BHIYMCICHNH (a0COIIOTHOH 1 2 KOHKPETHBIX 2
HA/l YMCJIaAMM. OTHOCHUTEIILHOW); CPAaBHEHUE YUCIIOBBIX BEIPAKCHUH. CUTyarui

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

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

I'pynnosas
HeJIbIM MoKa3aTeseM. 1eTbIM NokazaTteneM. CTeneHHble 3aBUCUMOCTH U (DYHKIIUH.
ApupmMeTniyecKHii KOpeHb KopHu HaTypaibHOM CTENEHN U3 YHCIIa M MX CBOWCTBA. fucrycent
HATYPAJILHOI CTeNeHn
Tema 1.10. Conep:xanue yueOHOro MaTepuaJa.
Crenenu ¢ pannoHajibHbiM U | CTENeHb C palMOHANBHBIM IoKa3aresneM. CBOICTBa cTeleHel ¢ palMOHAIbHBIM IIOKa3aTeleM. I'pynnoBas
JeiicTBUTEIBHBIM CrerneHb ¢ ISHCTBUTENILHBIM MTOKa3aTeJIeM. JIICKYCCHUS
NoKa3zarejieM
Tema 1.11. Coaep:xanue yueOHOT0 MaTepHaJa.
IIpeodpaszoBanue ynciaoBbix u | [IpeoOpa3oBanne YHCIOBBIX W OyKBEHHBIX BBIPAKCHUH, COJCP)KAIMX CTETEHH, HPUMEHS T
OyKBEHHBIX BBIPAKCHHUH, cBoifcTBa. CpaBHEHHE BBIPAKEHUI CO CTENEHAMM. PEHIHE
co/iep KaluX CTeNneHn
Tema 1.12. Coaep:xanue yueOHOT0 MaTepHaJa.
Pemienne nokasarebHbIX Pemenne nokasaTenbHbIX ypaBHEHHI. Tpenunr
ypaBHeHMii
Tema 1.13. Coaep:xanue yueOHOro MaTepuaJa. 3 ) PasGop
O3HaKOMIICHHE C MMPUMEHCHUEM KOPHEN U CTCIICHEU IPHU BBIYUCIICHUU CPEAHUX, NCJICHUN OTPC3Ka
Pemenue mpuKJIagHbIX 32124 KOHKPETHBIX
B «30JIOTOM CEUYECHHI. o
HA CJI0KHBIE MPOLEHThI CUTyalli
Pemenue MPUKJIAJHBIX 3a/]a4 Ha CJIOKHBIC TPOUCHTHI
Tema 1.14. Conep:xanue yueOHOro MaTepuaJa.
Iporpeccus. Apudmernueckas W reomerpudeckas mnporpeccuu. beckoHedHO yObIBaromiash reoMerpudeckas PasGo
Apupmernyeckasi u nporpeccusi. OCHOBHbIC (HOPMYJIBI. P
KOHKDPETHBIX
reoMeTpuyecKasi Nporpeccuu. o
CHUTYaINi
BeckoHeuHo yObIBalomas
reoMeTpuuecKas Nporpeccus.
Tema 1.15. Coaep:xanue yueOHOro MaTepuaJa.
Cymma 0ecKOHEYHO CyMMma OeckoHe4HO yObIBarolel reoMeTpuiaeckor mporpeccun. GopMysia CIOKHBIX MPOIEHTOB. Paz6op
yobIBaloueii reomerpuyeckoii | HatypansHslie u nensle uncina. [Ipu3Haky 1eTMMOCTH LENBIX YHCEI. . KOHKPETHBIX
nporpeccun. Popmy.ia CUTyalui
CJIOKHBIX NPOIIEHTOB.
Tema 1.16. Conep:xanue yue0OHOro MaTepuaJa.
Hcnonb3oBanue nporpeccun | Mcnonb3oBaHue Mporpeccuy JUisi pelieHHs pealbHbIX 3a/lad MPUKIAJIHOTO Xapakrepa. Peuienue
JJ1SI pelieHusl peajibHbIX NPUKJIAJIHBIX 3a1a4. Tpenunr
3a/1a4 MPHUKJIATHOTO
Xapakrepa
Tema 1.17. Copep:xanue yuyeOHOr0 MaTepHaJa. I'pynmoBas
Onpenenenne jorapugma Omnpenenenne jgorapudma. OCHOBHOE JIOTApUPMUIECKOE TOKIECTBO. JIUCKYCCHSI
Tema 1.18. Conep:xanue yuedOHOro MaTepuaJa.
N CaoiicTBa JsorapudmMoB. BrInonHeHne mnpeoOpa3oBaHUi BBIpAKEHHH, HpUMEHeHHe (opMyl, Tpenunr
CpoiicTBa n0orapugmMoB o
CBSI3aHHBIX CO CBOICTBaMH JIOTapu(pMOB.
Tema 1.19. Copep:xanue y4eOHOro MaTepHaJa. I'pynnosas
JecsiTuunblie H HATYpaJibHbIe | JlecaTnuHble M HarypanbHble sorapudmel. Popmyna mepexoma oOT Jorapudma 10 OJHOMY JIICKyCCHUsl
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JorapugMsl OCHOBAHHIO K JIOTapu(My IO IPyroMy OCHOBAHHIO.
Tema 1.20. Conep:xanue yuedOHOro MaTepuaJa. Paz6op
Jlorapudmuyeckne Omnpenenenyue 00JIACTH JOIYCTUMBIX 3HAUCHHWH JIOrapu(MHUYECKOro BbIpaXeHMs. PemieHue 2 KOHKPETHBIX
YPaBHEHHSI H HePaBEeHCTBA Jorapu(pMUIECKUX YPaBHEHHUH. CUTyalui
Tema 1.21. KonrponbHast padora Nel.
2 TpenuHr
KontpoasHas padora Nel.
2 ceMecTp
Pa3gen 2. OcHOBBI TPUTOHOMETPHH 32
Tema 2.1. Coaep:xanue yueOHOT0 MaTepHaJa.
Paguannas mepa yria. W3ydenne painaHHOrO METOAA WU3MEPEHHs YIIIOB BpAIEHHS M HUX CBA3H C IPagyCHONM MEpOM. 2 I'pynnosas
IloBOpPOT TOYKH BOKPYT W3o0paxkeHne yrioB BpalleHHs Ha OKPY)XXHOCTH, COOTHECEHHE BEIMYHMHBI yIJIa C €ro JTUCKYCCHS
Ha4aJ1a KOOpPAUHAT pacnonokeHreM. TpuroHoMerpudeckasi OKpy>KHOCTb.
Tema 2.2. Coaep:xanue yueOHOT0 MaTepHaJa. r
Omnpenesnenue cuHyca, DopMynHpOBaHUE ONPEAEICHUH TPUTOHOMETPHUIECKNX (QYHKIMH IS YTIOB IIOBOPOTA H OCTPBIX 2 pynrosas
KOCHHYCA M TaHTeHca yriia YIJIOB ITPSIMOYTOJIBHOT'O TPEYTOJIbHUKA U O0OBSICHEHHE MX B3aHMMOCBSI3H. scKycens
Tema 2.3. Conep:xanue yueOHOro MaTepuaJa. Paz6op
3HaKu cHHyca, KOCHHYCA U 3HaKH CUHYyca, KOCHHYCa U TaHreHca. [IpuMeHeHre py pelieHre IPaKTHYecKUX 3a1ad. 2 KOHKPETHBIX
TaHI'eHCca cuTyauun
Tema 2.4, Conep:xanue yueOHOro MaTepuaJa.
3aBHCUMOCTD MEKAY 3aBUCHMOCTDh MEXIy CHHYCOM M KOCHHYCOM. 3aBUCHMOCTb MEXIY TaHI'€HCOM M KOTaHTCHCOM. r
CHHYCOM, KOCHHYCOM H 3aBUCHMOCTD MEKAY TAHTCHCOM M KOCHHYCOM. 2 ﬂigg;g:;;
TAHTe€HCOM OJITHOT'0 M TOTO Ke
yria
Tema 2.5. Coaep:xanue yueOHOro MatepuaJa. Paz6op
Tpuronomerpuyeckue ToxnecTBa W TOXAECTBEHHBIE IpeoOpa3zoBaHus. OCHOBHOE TPHUIOHOMETPHYIECKOE TOXKIECTBO. 2 KOHKPETHBIX
TOXKIECTBA OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI. CUTyaIui
Tema 2.6. Coaep:xanue yueOHOro MatepuaJa. 2 I'pynmosas
DopMyJIbI CIT0KEHHS Wzyuenne GopMyst crioxeHust JJIsl CHHYCa, KOCHHYCA M TAHI'€HCA Pa3JIMYHBIX YTJIOB. JTUCKYCCUS
Tema 2.7. Coaep:xanue yueOHOro MaTepuaJa. r
CuHyc, KOCHHYC H TAHT€HC Wzyuenne ¢opmyn aBoifHOro yria /il cHHyca, KOCHHyca M TaHIeHCa M WX HNPUMEHEHHe IpH 2 I[EZE;I;):;:
JBOWHHOIO yria pemeHny 3aaa4y
Tema 2.8. Conep:xanue yueOHOro MaTepuaJa.
O3HaKOMJICHHE CO CBOWCTBAMM CUMMETPHH TOYEK HA €IUHHYHON OKPY)KHOCTH U IIPUMEHEHHE UX 2 TpenuHr
®opmyJabl NpUBeIeHUS
JUIsl BBIBOZIA ()OPMYJI IPUBEACHHSI
Tema 2.9. Conep:xanue yueOHOro MaTepuaJa. Pas6op
IMpumenenue gpopmya Pemienue 3a1a4 Ha mpeoOpa3oBaHHWE TPUTOHOMETPHUYECKUX BBIPAKEHHH C NMPUMEHEHHEM BCEX ’ KOHKDETHbIX
TPUTOHOMETPHHM NPH (hopmys TPUTOHOMETPUH crTyamii
pellleHnH 3a1a4
Tema 2.10. Conep:xanue yuedOHOro MaTepuaJa.
Apkkocunyc. Pemenune Onpeznenenue apkKOCHHYca U ero cBoiicta. @opmyna AJis pelIeHus: ypaBHEHUH cos(X)=a r
ypaBHeHHs cos(X) = a Onpeznenenue apkcuHyca u ero csoiictsa. dopMyna /Ui pelIeHus: ypaBHEHHH sin(x)=a 2 ﬂEZ:;::;:

Apkcunyc. Pemenne
ypaBHeHmHii sin(x)=a
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Tema 2.11.

ConeprkaHue y4eGHOTro MaTepuaJa.

ApKTaHreHc u apkkoTanredc. | OnpeseneHue apkTaHTeHca U apKKOTaHIeHCa U UX cBoWcTBa. DopMyia Ui peleHus ypaBHEHUI ’ I'pynnoBas
Pemenne ypaBHenmii tg(x)=a | tg(x)=a u ctg(x)=a. JUCKYCCHSL
u ctg(x)=a
Tema 2.12. Conep:xanue yueOHOro MaTepuaJa.
IIpeodpasoBanue [IpeoOpa3zoBaHre TPUTOHOMETPUYECKMX BBIPRKEHHMH M TNPUMEHEHHE UX TIpH pelleHue ) o —
TPHUTOHOMETPHYECKUX MPaKTUYECKUX 3a]au. P
BBbIpaKeHH
Tema 2.13. Copep:xanue yuyeOHOr0 MaTepHaJa. Pas6o
Tpuronomerpuueckune Pemenne TpUrOHOMETPHUYECKMX YpPaBHEHHH METOJOM IIPUBEACHHAX HX K KBaJApPaTHOMY ) KOHerTEHX
aBHeHHs, CBO/SILHECSH K AQBHCHUIO o
yp » CBOA P cUTYyaruit
KBa/IpaTHBIM
Tema 2.14. Coaep:xanue yueOHOT0 MaTepHaJa. Pas6o
OxHopoaHsbie OnHOpOAHBIE TPUTOHOMETPUUYECKHE YPaBHEHHUsI IEPBOH M BTOPOH CTENCHH M alrOPUTM HX ) KOHK eTSHX
TPUTOHOMeTpHYecKHe pelIeHus. PCTHA!
CHUTYaIni
YPaBHeHMUsI
Tema 2.15. Coaep:xanue yueOHOro MatepuaJa. Paz6op
CymMMa ¥ pa3HOCTh cuHycoB. | V3ydenue Qopmyn cyMMBI U Pa3HOCTH CHHYCOB M KOCHHYCOB M HX NPHUMEHEHHE NPHU PEIICHUU 2 KOHKPETHBIX
CyMMa M pa3HOCTb KOCHHYCOB | 33134 CUTyalnui
Tema 2.16. KonTponbHas pabora Ne2.
2 TpeHuHr
KontpoasHas padora Ne2.
Paznen 3. DyHKIUM, HX CBOIiCTBa U rpadguKkH 18
Conep:xanue yueOHOro MaTepuaJa.
O3HaKOMJICHHE C TTIOHATHUEM NTePEeMEHHOH, IPUMEpaMu 3aBUCUMOCTEH MEX Ay epeMEeHHBIMU.
Tema 3.1. O3HaKOMJICHHE C MOHATHEM TrpaduKa, onpeaeIeHUe NPHUHAMICKHOCTH TOYKH IpaduKy QyHKIIHH.
Omnpenesnenue 4YncI0BOM Omnpenenenne 1o Qopmyne HpocTeHInell 3aBHCUMOCTH, BHAa ee rpaduka. Belpakenne 1o 2 I'pynnosas
(pyHkuuu u cnocodbI ee (hopmyiie 0J1HOI IepeMeHHOI! Yepe3 apyrue. JIUCKYCCHSI
3apanus. CeoiictBa pynkuuii | O3HaKOMIICHHE C ONpesieieHneM (QpyHKINH, (GOPMYITHPOBAHHE €TO.
Omnpenenenne Bo3pacTaoumied W yObIBaromlel, OTpaHWYEHHOW CcBepXy (CHH3Y) (QYHKIHU.
Haunmensiiee u HanOouipIee 3HaUeHUs QYHKIMU. YeTHOCTh M HEYETHOCTH (DYHKITHH.
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJa. Fovinosas
N3yuyenue noustusi ooparnoii | Vizydenue mnoHsTtuss oOparHOW (QyHKIMHM, omnpeneseHWE BHAA, HAXOXKJICHHWE €€ o0yacTh 2 EZ: cons
GyHKIMHU oIpe/ieNeHus U 00NaCTH 3HAYCHUH. Jcky
ConepxaHue y4e0HOI0 MaTepHaJja.
Tema 3.3. p y P Pazbop
Cxema uccieoBaHus QyHKINN.
I'paduk pynxuun. . 2 KOHKPETHBIX
O0nacTpb onpeaeIeHust U MHOXeCTBO 3HaYeHUH GpyHkuuu. Hynu dyHkiun. o
Hccnenosanue GyHkuuu cuTyauun
ITpomMexyTKH 3HAaKOIIOCTOSTHCTBA. AJITOPUTM MCCIIEIOBAaHUS (DYHKITMM HA YETHOCTh M HEYETHOCTb.
Tema 3.4 Conep:xanue yuedOHOro MaTepuaJa.
o IToctpoenwue rpadukos ¢pynkuu. CocTaBieHHe BUAOB (PYHKIUHA 110 TaHHOMY YCIIOBHIO, PEIICHHE
IMocTpoenue rpagukos p pag byrxn 7108 QyHKIL A vy - P
3aJ71a4 Ha DKCTPEMYM. I'pynnosas
¢pynkunu. @yHKnuoHATbHBIE . 2
Brimonnenue npeobpazoBanuii rpaduka GyHKINH JIICKYCCHUS

3aBUCHUMOCTH B Pe€AJTbHBIX
npoueccax

O3HaKOMJICHHE C npumMepamu (i)yHKIII/IOHaJ'[LHLIX 3aBHCUMOCTEHl B pCajibHBIX Ipoleccax u3
CMECKHBIX TUCHUIIINH.
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Tema 3.5.

ConeprkaHue y4eGHOTro MaTepuaJa.
Crenennass (yHKUIUST C HATypalbHBIM M LEJIbIM TOKasarteneM. llokasarenbHas (QYHKIIHS.

CreneHHble, NOKa3aTelIbHbIE N N I'pynnosas
Jlorapudmudeckas Gpynkuus. Boraucnenue 3HaueHni QyHKIMHA IO 3HAYSHUIO apryMEHTa. 2
u Jorapumuyeckne JUCKYCCUS
bymcun OmnpeneneHue MoJ0KEHUS TOUKH Ha TpaduKe 1Mo ee KOOpJUHATaM U Ha00O0pOT.
Tema 3.6. Copep:xanue yuyeOHOr0 MaTepHaJa.
CpoiicTBa u rpaduxu CBOIiCTBa CTENECHHBIX, MIOKa3aTeNbHbIX U Jorapupmudeckux (yHkiui. Mcrnoap3oBaHue cBOMCTB Pa36op
CTeMeHHBIX, MOKA3aTeJbHbIX | (QYHKUMIT 11 cpaBHEHNUS 3HAYCHUH CTENeHel u 1orapudMoB. 2 KOHKPETHBIX
U JorapudpmMuuecKkux IocTpoenne rpaMKOB CTENEHHBIX, TOKA3aTENbHBIX U JOTapUPMHICCKUX (YHKIUH. CUTyanui
pyHkumii.
Tema 3.7. Coaep:xanue yueOHOT0 MaTepHaJa. Pa3z6op
Tpurosomerpuyeckue ITocTpoenne rpaduKoB TPUTOHOMETpHYIECKMX (YHKIMH. BrimomHeHne mnpeobpa3oBaHus 2 KOHKPETHBIX
byHkuH rpauKoB CUTyanui
Tema 3.8. Coaep:xanue yueOHOT0 MaTepHaJa. Pas6o
Hcnonb3zoBanue rpadpukos Hcnons3oBanne rpadukoB (GYHKIUH Ui pEHICHHs YPaBHEHHH W JHHEHHBIX CHCTEM. 2 KOHK eTSHX
$yHKuuMii 15 pemeHns Hcnons3oBanue rpadukoB (GYHKIMHA IS UCCICAOBAHUS NPOIECCOB M 3aBUCHMOCTEH, KOTOpPBIC DETHE)
YPaBHEHMIl U cucTeM BO3HHKAIOT ITPU PEUICHUH 3a/1a4 U3 JPYTUX Y4EOHBIX MPEIMETOB U peabHOM KU3HU. cHTyatn
Tema 3.9. Konrtposbnas padota Ne3.
2 TpeHuHr
KontpoasHas padora Ne3.
Pasnea 4. KomOunaropuka 10
Tema 4.1. Conep:xanue yueOHOro MaTepuaJa.
H3y4yenne npaBujia H3y4yenue npaBuiia KOMOMHATOPUKY U IPUMEHEHUE NIPU PELICHUH KOMOMHATOPHBIX 3a/1a4. > I'pynmnoBas
xomOuHaTopuku. IIpaBuio JIUCKYCCHS
NPON3BEICHUS
Tema 4.2. Conep:xanue yueOHOro MaTepuaJa. r
Pa3menrenusi, coueranus, O3HaKOMJICHHE C MOHATHAMH KOMOWHATOPHKU: Pa3MEUICHUSIMH, COUCTAHHSIMH, NTePECTaAHOBKAMH 2 pyrmosa
NEePeCTAHOBKH U opMynamu AJ1st UX BBIYHCIICHHS. JrcKycens
Tema 4.3. Coaep:xanue yueOHOro MaTepuaJa. Pa36op
MepecranoBku u paxropuan. | IlepecranoBku u pakropuan. Uncio coyerannii. 2 KOHKPETHBIX
Umncsio coueTaHuii CUTyalui
Tema 4.4. Conep:xanue yueOHOro MaTepuaJa. Pa36op
Tpeyroabuuk Iackans. Komb6unaToproe npaBmino ymHoxenust. Tpeyronsauk [lackans. @opmyna 6maoma HeroToHa. 2 KOHKPETHBIX
®opmyna 6uHoma HeloToHa CUTyalui
Tema 4.5. Coaep:xanue yueOHOro MaTepuaJa. Pas6o
PenreHue npakTH4ecKkux OObsicHeHHEe U IPUMEHEeHHE (HOPMYJI AJIsl BBIYUCIICHHST Pa3MeIlleHHH, IIepecTaHOBOK U COYETaHUit > KOHerTE X
3aJay4 ¢ MCHOJIb30BaHHEM MIPY peIIeHUH 3a/1au. .
NpaBUJ KOMOMHATOPUKH Pemenne npakTHYECKUX 3a/1a4 ¢ UCIOJIb30BAaHUEM MOHATHH U NPaBUJ KOMOMHATOPUKU cHTyatn
Pa3aen 5. DineMeHTHI TeOpUH BEPOATHOCTEl M CTATHCTHKH 26
Tema 5.1. Conep:xanue yuedOHOro MaTepuaJa.
IpeacraBieHue JaHHBIX U IIpencraBnenue NaHHBIX C TIOMOINBIO TaONWII W JAWAarpamMM. BUHApHBIA CIoydalHBIA OTBIT r
onucaTeJbHasi CTAaTUCTHKA. | (MCIBITaHUE), ycrex u Heyaada. Hesasucumble ucneitanus. Ceprs HE3aBUCUMBIX UCTIBITAHUHN 110 2 HEZ:;S:;:

BuHapHblii ciry4yalHbIi ONBIT
(ucnpITanue), ycnex v

nepBoro ycrexa. Cepursi HE3aBHCUMBIX HCIIBITAHUN bepHymm.
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Heyaada.

Tema 5.2. Conep:xanue yuedOHOro MaTepuaJa. r
CoObiTHs. BeposiTHOCTH DOnemeHTapHble cOObITHS (McXonbl). OnpeneneHue Cy4aifHOT0, JOCTOBEPHOTO M HEBO3MOMKHOTO pyrmosa

coOBLITHS coObITHil. Kimaccuueckoe onpeiesieHue BEpOSITHOCTH. mckycenst

Tema 5.3. Copep:xanue yuyeOHOr0 MaTepHaJa.

Ipumepbl npuMeHeHUs BeposiTHOCTh  CitydaiiHOrO COOBITHS. bBim3ocTh 4YacToThl M BEpOSTHOCTH cOObITHH. JlepeBo Pas6op
MATEMaTHYECKOr0 OKHIAHUSI | CIy4alHOro 3KcrepuMeHTa. [IpuMepsl NpUMeHeHHsS MaTeMaTUIeCKOT0 OKUAAaHUs, B TOM YUCIIE B

(cTpaxoBaHue, JioTepes). 3a/la4yax U3 NOBCEAHEBHOM XKU3HH. KOHKPETHBIX
MaTteMaTH4ecKoe 0KUAAHHE cHTyatn
CYMMBI CJIyYalHBIX BeJTHYHH.

Tema 5.4. Coaep:xanue yueOHOT0 MaTepHaJa.

Onepanuu Hajx codobiTusiMu: | CydaifHbIe ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU. BeposiTHOCTH cOOBITHH B Paz6op
nepeceyeHune, 00beJUHEHNE | ONBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU CcOOBITHAMH. Onepanuy Hal COOBITHAMM: KOHKPETHBIX
COOBITHI, MPOTHUBOIOJI0KHBIE | TIEpEcedeHNE, 00BETUHEHNE, IPOTUBOIIOIOKHBIC COOBITHS. CUTyarui
coOBbITHS.

Tema 5.5. Coaep:xanue yueOHOro MatepuaJa. Pas6
Cro:xenne BeposATHOCTe W3ydenne TeopeMBl O BEPOSTHOCTH CYMMBI HECOBMECTHBIX COOBITHH H €€ CIEICTBHM. a3bop
He3aBucHMBIE COOBITHSI. BerunciieHre BEpOSITHOCTH HECKOJIBKUX COOBbITHI. O3HaKOMIICHHE C TOHSTHEM HE3aBUCHMBIX KOHKPCTHBIX

VMHOKeHHE BepPOsSITHOCTEI COOBITHI. Y CIIOBHASI BEPOSITHOCTh. Y MHOKCHHE BeposiTHOCTEH. DopMyJia MOJIHON BEPOSITHOCTH cHTyalmm

Tema 5.6. Conep:xanue yueOHOro MaTepuaJa.

Cayuaiinble BeJIMINHBI. O3HaKOMJICHHE C TIPEICTABIICHHNEM YHCIIOBBIX JaHHBIX M UX XapaKTCPUCTHKAMH: TEHEepaJbHas I'pymmoBas
LenTpanbHble TEHACHIHH COBOKYITHOCTh, BBIOOpKa, cpeaHee apudmerudeckoe, Moia, MenuaHa. [loHsATHe O 3amadax TUCKYCCUS
cJy4aiiHOH BeJMYHHBbI MaTEMaTUYECKON CTATUCTUKH.

Tema 5.7. Coaep:xanue yueOHOro MatepuaJa. r

Jucnepcus u cTaHIapTHOE YuciioBele XapaKTEPUCTHKH CIYYaWHBIX BEIMYHH: MATEMaTHYECKOE OXHIAHHE, IUCIEPCHsT U pynroBas
OTKJIOHEHHE CTaHJApTHOE OTKJIOHEeHHe. Jlucepcus u cTaHIapTHOE OTKIIOHEHHE YHCIOBBIX HA0OPOB. JrcKycens
Coaep:xanue yueOHOro MaTepuaJa.
Tema 5.8. Cnyyvaiinas BenmuuuHa. Pacnpenenenue BeposTHocTed. [luarpamma pacnpeneneHus. IIpumepst
Jlicriepcuu reOMeTPpUYECKOr0 | pacripesieeHnil, B TOM YHCIe, TeOMETPpUIecKoe U ONHOMHUAIBHOE. I'pynmoBas
U OMHOMHUATBHOTO MaTeMaTHUeCKOe OXHUIaHWE OHHAPHON CllyyailHON BenW4MHBL MaTeMaTHUECKOe OXKHIaHHE JIUCKYCCHS
pacnpeneneHust CyMMBI CIy49alHBIX BETHYMH. MaTeMaTHUeCKoe OXXKHAAHWUE W IHUCIEPCHs T'eOMETPHYECKOTo H
OMHOMMAIBHOTO paclpe/IeIeHIH.
Tema 5.9. Conep:xanue yueOHOro MaTepuaJa. Pas6op
3aKkoH 00JIbLIIMX YHCel. 3akoH OONBIIMX YHCEN W €ro Pojib B Hayke, mpupojae W oOmiectBe. BBIOOpOUHBI METO
Bri0opounblii MeTO] HCCJIEIOBAHUH. KOHerTHEIX
o CUTyarui
HCCTeT0BaAHMI
Tema 5.10. Conep:xanue y4eOHOT0 MaTepHaJia. Pa36op
HenpepbiBHble ciyvaiinbie | [IpuMepsl HelpepbIBHBIX CIy4ailHbIX BeqMuuH. [IoHSATHE O IUIOTHOCTH pacupenesieHus. 3aaaun, KOHKPETHBIX
BEJIMYHHBI (Pacnpeesienns) | NPUBOJSIIUE K HOPMAIBHOMY pacnpeeneHuto. [Tonarue o HopManbHOM pacnpeieneHun CUTyaIui

Tema S.11. KonrponbsHast padora Ned.

Tpenunr

Konrpoabnas pa6ora Ned.
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TloBTOpEHUE N3y4EeHHOTO.

Pazbop

Tema 5.12.
2 KOHKPETHBIX
IloBTOpPEHNE N3Yy4EeHHOT O o
CUTyalui
Tema 5.13. Hroropas koHTponbHas paboTa.
Hrorosast KOHTpOJILHASA 2 Tpenunr
padora
Paznea 6. Hauayia MaTeMaTH4eCKOT0 aHATIN3A 24
Tema 6.1. Copep:xanue yuyeOHOr0 MaTepHaJa. R
HenpepsiBHast pyHKIuS. Oyukuus, crmocodsl  3amaHus  QyHkumu.  [lociemoBaTrenbHOCTH, — CIIOCOOBI  3aJaHuUs 2 ,uflzx cons
[penen mocjieI0BATEILHOCTH. | MOCIEI0BaTEIbHOCTEH. MOHOTOHHBIE OCIEI0BATEIBHOCTH. Y
Copep:xanue yuyeOHOr0 MaTepHaJa.
Tema 6.2 O3HaKOMJICHHE C TIOHATHEM IIpeJieNia MOCIEA0BATEIbHOCTH.
o O3HaKOMJICHHE C TIOHSATHEM TPOU3BOTHOM. I'pynnoBast
IonsiTHE NPpOU3BOAHOIA, ee 2
N Wzyuenne n popmynnpoBaHnE €€ MEXaHHIECKOTO CMBICTIA. JIICKYCCHUSI
MeXaHHYeCKHii CMBbICII . .
W3yuenne anropuTMa BBIYMCICHHS TPOM3BOAHOW Ha TNPHMEPE BBHIYMCICHUS MIHOBEHHOMH
CKOPOCTH.
Tema 6.3. Coaep:xanue yueOHOro MatepuaJa.
IIpou3BoaHas cTeneHHOl BeBox ¢GopMynsl Ui BBIYMCICHHS TIPOM3BOIAHOW CTeneHHOH ¢QyHKuuu. Bwrancnenne 2 Tpenunr
GyHKIMHU MPOU3BOTHON CTECIICHHOMN (DYHKITHH.
Tema 6.4. Conep:xanue yueOHOro MaTepuaJa. A
IIpaBuna [TpousBomHash OT CyMMBI, NPOM3BEICHUS M 4YacTHOrO NBYX (yHkumil. [IpousBogHas cioxHOI 2 ﬂﬁZK const
au¢pdepeHpOBaHUS ¢byHKIIH Y
Tema 6.5. Conep:xanue yueOHOro MaTepuaJa. A
IIpou3BoAHBIEC HEKOTOPBIX YcBoenue npaBui qudGepeHIMPOBAHUS, TAOTHUIIBI IPOU3BOIHBIX JIEMCHTAPHBIX (DYHKITHIA. 2 ﬂﬁZK cons
3JIeMEHTAPHBIX (PYHKIMIA Y
Tema 6.6. Conep:xanue yueOHOro MaTepuaJa.
Ipumenenne npousBoaubix | [IpuMeHeHNe TaOIMIBI MPOM3BOAHBIX JIEMEHTAPHBIX (QYHKIMH W mpaBuil AU GepeHIUPOBAHMS ’ o —
3j1eMeHTapPHbIX QYHKIMIA P | JUIT HAXOXKACHUS IPOU3BOIHBIX (QYHKITHH. P
pelleHnH 3a1a4
Tema 6.7 Conep:xanue yueOHOro MaTepuaJa.
- O3HaKOMJICHHE C TIOHATHEM YTJIOBOTO KO3 PHIIMEeHTa NpsiMOii. BBeeHne MOHATHS KacaTenbHOH K
I'eomerpuyeckuii cMbICa N N 2 Tpenunr
DOW3BOHO rpaduky QyHKIMM. [‘eomeTpuyeckuii CMbBICT TNpou3BogHON. Dopmyna Juii COCTaBICHUS
P ypaBHEHHsI KacaTeJIbHOH K rpaduKy (QyHKIHH B TOUKE Xo.
Copep:xanue y4eOHOro MaTepHaJa.
Tema 6.8. aep y p . Paz6op
V3yueHue TeopeM O CBs3U CBOUCTB (DYHKIIUH U POU3BOIHOM, (HOPMYIUPOBKA HX.
IIpou3BoaHasi U IKCTPEMYMBI 2 KOHKPETHBIX
Heobxomumoe ycnoue skctpeMmyma (Teopema depma). N
byskuuu CUTyalun
JlocTaTouHoe ycIoBHE SKCTpeMyMa
Tema 6.9. Conep:xanue yuedOHOro MaTepuaJa.
IIpoBeaeHne ¢ NOMOIIbIO TIpoBeneHne ¢ MOMOIIBIO MPOU3BOIHON UCCIeNOBAaHUS QYHKITUH, 3aIJaHHON (POpMYIIOH. ) ToeruHr
NMPOU3BOIHOM UCCIEOBAHUS | YCTaHOBJIEHHE CBA3M CBOWCTB (DYHKIIMHU M IPOU3BOJHOM 1O MX rpadukam. p
GyHKUIMHU
Tema 6.10. Copep:xanue yueOHOr0 MaTepuaJa. 2 I'pymmoBas
IlepBooOpa3nas. Tadnuna ITepBooOpaznas. Tabmuna nepBoobpa3ubix. CBOKCTBa JIOrapu(MoB.. JIUCKYCCHSL
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TEPBOOOPA3HBIX

Tema 6.11.
HHuTerpan, reomeTpuyecKuii u

ConeprkaHue y4eGHOTro MaTepuaJa.
Wuterpain, ero reOMeTpHUUYECKUd M (PU3MUECKHUil CMbICI. BplunciieHue wHTErpana mno (Gopmyie

. . Paz6op
(pu3nyeckmii cMbIC Hrprorona—JleliOnuna. PerieHne npakTu4eckux 3anau. 2
KOHKPETHBIX
uHTerpaJja. Boruncienue o
CUTyalui
uHTerpaJa no gpopmyJie
Hblorona—Jleiionnua
Tema 6.12. Konrponbhas padora Ne5
2 TpenuHr
KontpoasHnas pa6ora NeS
Paspnes 7. YpaBHeHHs M HEPABEHCTBA 14

Tema 7.1. Copep:xanue yuyeOHOr0 MaTepHaJa.

H3zyuenune Teopuu PaBHOCHIIBHBIE ypaBHEHHMS. TeopeMbl O paBHOCHIBHOCTH ypaBHeHHH. [IpeoOpazoBaHne QaHHOTO 2 I'pynnosas
PABHOCUWJILHOCTH YpPaBHeHHUIl | ypaBHEHHs B ypaBHEHHe-clenoBaHue. IIpoBepka kopHel. IToTepst KOpHEH. JIUCKYCCHS

U ee IPUMEHEHHUsl

Tema 7.2. Coaep:xanue yueOHOro MatepuaJa.
OO0mue MeToAbI pelieHust CyTp MeTO/1a pa3nokeHus: Ha MHOXUTenu. CyTh METO/1a BBEJECHHSI HOBOM nepeMeHHOU. Pemenue

ypaBHeHmii. Metox panMoOHAIBHBIX, UPPALIMOHAIBHBIX, [TOKAa3aTEIbHBIX, JIOTAPH(PMUUECKIX U TPUTOHOMETPHUCCKHUX ) o —

Pa3/10:KeHHsI HA MHOKUTEJIH. | ypaBHEHUH TaHHBIMH METOJAMH P
MeTtoa BBeieHHS HOBOM
nepeMeHHON

Tema 7.3. Conep:xanue yueOHOro MaTepuaJa.

Penrenne HepaBeHCTB ¢ oqHOI | PaBHOCHIBHOCTE HepaBeHCTB. CHCTeMa U COBOKYIHOCTb HEPaBEHCTB. VppaloHaJbHBIE 2 Tpenunr
nepeMeHHOoM HepaBeHCTBa. HepaBeHCTBa ¢ MOJTyJIeM.

Tema 7.4. Conep:xanue yueOHOro MaTepuaJa. Paz6op
Pemenue HepaBeHCTB CyTb MeTOIa UHTEPBAJIOB. PellieHne HepaBeHCTB JaHHBIM METOJIOM. 2 KOHKPETHBIX
MeTO/10M MHTEPBAJIOB CUTyalli

Tema 7.5 Copep:xanue yuyeOHOr0 MaTepHaJa.

- . | CyTh MeTO/a TOJICTAHOBKHY.

Pemenne cucrem ypaBHeHuii N

Pemmenne cuctem ypaBHEHHH METOJIOM MOACTAHOBKH Pa36op
MeTOI0M IOJCTAHOBKH,
CyTb MeTOZ1a aNreOpandecKoro CI0KEHHS. 2 KOHKPETHBIX
MeTO00M ajire6panvyecKoro o
Pemmenne cucrem MeToIOM anreOpandeckoro CIOXKEHHUs CHUTYaINH
CJI0KeHHST U MeTO0M
. .. | CyTb MeTO/1a BBEJICHUS HOBBIX IIEPEMEHHBIX JJISI CHCTEM.

BBe/ICHHsI HOBOIi MepeMeHHOoM . o
Pemenune cucrem MCETOAOM BBCJICHNA HOBOU NNEPEMECHHOM.

Tema 7.6. Conep:xanue yueOHOro MaTepuaJa. Pas6o
Pemenue MppanuoHaJbHbIX M | PellieHue uppaioHaibHbIX U TOKAa3aTeNbHBIX YPAaBHEHUH U HEPABEHCTB PA3IMYHBIMUA METOJIaMHU ’ KOHK eTII{) LI
NOKa3aTeJILHBIX YPAaBHEHUH 1 PCTHD!

CUTyaluu
HEPaBEeHCTB
Tema 7.7. KonTtponbHas padora Ne6
2 Tpenunr
KonTpoabHas padora Ne6
I'eomerpus
Pa3nen 8. IIpsiMble M JI0CKOCTH B IPOCTPAHCTBE 12
Tema 8.1. Copep:xanue yuyeOHOr0 MaTepuaJa. > I'pymmoBas
IIpeamer crepeoMeTpuu, I'eomeTprueckue Tesa i MOBEPXHOCTH B CTEPEOMETPHH. JIICKYCCHSI
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aKCHOMBI CTepeoMeTpHH.
IMapannensHOCTH NPAMBIX,
NPSAMOI H INIOCKOCTH

AxcroMsbl crepeoMerprur. CIeICTBHS U3 aKCHOM.
[TapanmienbHOCTh TIPSAMBIX B IPOCTPAHCTBE.
Teopema 0 mapayuieaIbHBIX TPSIMBIX.
IapamienbHOCTh NPSMOW U MIIOCKOCTH.

Tema 8.2.

Conep:xanue yueOHOro MaTepuaJa.
CkpenuBaroiyecs npsmele.

B3anmMHoe pacnoJjio:xkeHue I'pynnosas
Teopema 0 CKpEIUBAIOIIUXCS IPAMBIX. 2
NPSIMBIX B IPOCTPaHCTBE. JTUCKYCCHS
VYroi ¢ coHalpaBIeHHBIMU CTOPOHAMH.
Yroa me:xay AByMs IPSIMbIMH
Yroa MeXIy AByMs IPSIMBIMH.
ConepixaHue y4eOHOIo MaTepHaJa.
Tema 8.3 [TapannenbHble MIOCKOCTH.
- .. | IIpu3Hak mapamieNbHOCTH ABYX IUIOCKOCTEH.
IMapannenbHOCTH MJIOCKOCTEH N . 2 Tpenunr
CBo¥iCTBa MapaAIIEIBHBIX MIIOCKOCTEH.
Terpasdap u napaJuiejenumnesn .
OmnpeneneHue TeTpasapa U €ro CBONCTBA.
OmnpeneneHue napauleNenunesa i ero CBOHCTBA.
Tema 8.4 Copep:xanue y4yeOHOr0 MaTepHaJa.
e T[leprieHAUKyIAPHBIE TIPAMBIE B POCTPAHCTBE.
IlepneHAMKYISIPHOCTH PHCHIUKYIAD P pocTp
. [TapannenbHble psiMbIE, EPIIEHIUKYJIAPHBIE K MIJIOCKOCTH. 2 I'pynnosast
NPSIMOi U MJIOCKOCTH. o
p T IIpu3Hak NepneHuKyIIPHOCTU IPSIMOU U INIOCKOCTH. JHCKyCCHS
€opemMa 0 Tpex Teopema o npsIMOi NEPIEHAUKYJIIPHOU K INIOCKOCTH.
TEpHEHANKY TsIpax Teopema o Tpex neprneHIuKyJsapax.
Tema 8.5. Conep:xanue yueOHOro MaTepuaJa.
IHepnenauxkyasip u PaccrostHuE OT TOYKH JI0 TNIOCKOCTH.
HAKJIOHHBIE. YTOJI MeKIy Yron Mexxay IpsMON U MIOCKOCTBIO. 2 Tpenunr
NPAMOM U IVIOCKOCTHIO. JIByrpaHHbIN yroI.
JAByrpaHHblii yroJ. [Ipu3HaK NEepPNEeHAUKYIIPHOCTH ABYX MIOCKOCTEH.
Tema 8.6. Konrponbhas padora Ne7
2 Tpenunr
KourpoabHas padora Ne7
Pa3gen 9. MHOTOrpAHHUKH M KPYTJIble TeJia 30
Coaep:xanue yueOHOro MaTepuaJa.
Tema 9.1. IlonsATne MHOrorpaHHUKa.
I'pynnosas
IlonsiTME MHOrOIPaHHUKA. I'eomerpuueckoe Teno. 2
. JIUCKYCCHS
IMpusma. Ilapannenenunen [Tpuzma. [lnomaas 60KOBOI MOBEPXHOCTH PU3MBI.
ITapayenenunen.
Conep:xanue yueOHOro MaTepuaJa.
Tema 9.2. [TonsiTHe IUpamMuIbL.
MMupamuna. ¥YceyeHnas [IpaBunbpHas nupamMuaa. Ipvimosas
nupamuaa. [lnomann [Tnomaaps GOKOBOM W TIOTHON MOBEPXHOCTH TTHUPAMUJIBL. 2 HEZK cons
00K0BOIi M MOTHOI VYceuennas nupamMuja U ee CBOicTBa. y
NMOBEPXHOCTH MUPAMHUBI [Tnomans 60KOBOH 1 TTOJHOHM MOBEPXHOCTH YCEUEHHOH MUPAMUIBI.
Pemenne 3anau.
Tema 9.3. Copep:xanue y4eOHOro MaTepHaJa. 2 I'pynnosas
IIpaBuibHBIE IIpaBunbHBIE MHOTOIpaHHMKH: MOHSITHE NPABUIBHOIO MHOTOIpAaHHMKA, NMpaBHJIbHAS IpU3Ma U JIICKyCCHUsl
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MHOTOTPAHHHKH: OKTA3Ip,
JA0EKAYIP H HKOCAIIP

NpaBWIbHAS TMHPaMUAA, MPAaBWIbHAS TPEYTONbHAS NMUPaMUAa W TPABIWIBHBIA TeTpa’ap, KyoO.
IIpencraBieHue 0 NpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadJIp, JOAEKAdIp U UKOCAdIP.

Tema 9.4.

Conep:xanue yueOHOro MaTepuaJa.

. romans [oHsTHE HNIMHIPUYECKON MOBEPXHOCTH M LIMIHHAPA. I'pynnoas
P- BriBoa hopMyibl UTst HAX0XKISHUS VIO OOKOBOI U IOJTHOI MOBEPXHOCTH LIMIIUHPA. JIICKYCCHUS
MOBEPXHOCTH IMJIMHIPA
Pewenue 3anau.
Coneprkanue y4eGHOT0 MaTepHuaJa.
Tema 9.5. IloHsATHE KOHMYECKON OBEPXHOCTU U KOHYCA.
. o I'pynnosas
Konyc. [lnomans 60xoBoii 1 | YceueHHbII KOHYC. HCKYCCHS
NMoJIHOii moBepxHOocTH KoHyca | IloHATHE pa3BepTKH KOHYCA. y
BriBox popMynbl Uit BEIYUCIIEHHSI O0KOBOW U TTOJTHOW MTOBEPXHOCTH KOHYCA.
Coaep:xanue yueOHOT0 MaTepHaJa.

Tema 9.6. [NonsTre chepsr u mapa.

Codepa u map. YpaBHeHue BeiBox ypaBHEHHS chepsl. Paz6op
cdepsbl. B3aumnoe B3anmuoe pacnonokenne chepsl U MIOCKOCTH. KOHKPETHBIX
pacnoJio:xkenne cepsl n KacatenpHas miockocTs k cdepe. CUTyalui

MJIOCKOCTH [Tnomans chepsl.

Pemenue 3anau.

Tema 9.7. Conep:xanue yueOHOro MaTepuaJa. PasGo
Bobrunciienue 3jieMEeHTOB DJeMeHTBI IPU3MBI M TUPaMUJIbl. BBIUUCICHUE 3JIeMEHTOB MHOTOI'PAaHHUKOB: pEOpa, NUaroHaiy, KOHK eni)mx
MHOTOTPAHHUKOB: péopa, YIIIBI. ATOPUTM PELICHHUS. chpauHﬁ

JAWATOHAJIH, YIJIBI Y
Conep:xanue yueOHOro MaTepuaJa.
Tema 9.8.
Ionsarue o6vema.
HonsiTne o0bema. O0bem
O0BeM MPAMOYTOIHHOTO MapauIeIeTrIe Ia.
NMPSIMOYTOJIbHOT O Z Tpenunr
O0BeM MpsIMOi TPU3MBL.
napajiejenunena. Oobem
. O0beM nuIHHIpA.
NPSIMO PU3MBbI M UJIHHIPA
Pemenue 3amau.
Tema 9.9 Coaep:xanue yueOHOro MaTepuaJa.
- Brrunciienne 00eMOB Tell ¢ TOMOIIBIO OTIPEISIIEHHOTO HHTETpaa.
O0bem nupamMubl, KOHYCAa U Tpenunr
O6BeM nupaMusl, KOHyca, mapa.
mapa
Pewenue 3anau
Conep:xanue yueOHOro MaTepuaJa.

Tema 9.10. CedeHus npu3Mbl U mUpaMuasl. CHMMETpHS B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, Paz6op
CedyeHHs] MHOTOTPAHHUKOB M | TPSIMOM, IUIOCKOCTH. DJIEMEHThl CHMMETPHUU B NHpaMHlaX, Napajlieienurneaax, NpaBUIbHbIX KOHKPETHBIX
mapa. [lpaBuia nocrpoenusi | MHOrorpaHHukax. KomOuHanuy Ten BpamieHuss 1 MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMMCAaHHBII cuTyauun

oKoJ10 cepsl, chepa, BMcaHHAs] B MHOTOTPAHHUK, WJIH TEJIO0 BpallleHHSI.

Tema 9.11. Conep:xanue yueOHOTo MaTepuaJa.

Paccrosinue ot TOYKH 10 [lepneHauKyIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO TUIOCKOCTH, PACCTOSIHHE OT NPSIMOH /10 ovinosas
MJIOCKOCTH, PACCTOSIHHE OT TUIOCKOCTH, TIPOEKIHSI (PUTYPHI HA IUIOCKOCTD. Pellienne npakTHIeckux 3a1ad. HEZK coust
NPAMO¥ 10 IVIOCKOCTH. y
BbluucjieHue yrios
Tema 9.12. Coaep:xanue yueOHOro MaTepuaJa. ['pynnosas
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Tena BpaleHus. M3o6pakeHne Ten BpalleHns Ha TUIOCKOCTH. Pa3BépTka mummHapa. JIACKYCCUS
Hunanaapuyeckas [umuaapuueckas  HOBEPXHOCTb,  O0pasyloliMe  IMJIMHIAPUYECKOH  MOBEPXHOCTH,  OCh
MOBEPXHOCTH U ee Pa3BEPTKA | LIWIMHIPUYECKON MOBEpXHOCTH. LlMnuHap: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, oOpasymonias u
0CB, ILIOMIA/Ib OOKOBOI! U MOJTHOI MOBEPXHOCTH.
Copep:xanue y4eOHOr0 MaTepHaJia.
Tema 9.13. PazBéprka xonyca. KoHndeckas moBepXHOCTb, 00pa3yloline KOHHYECKOHW MOBEPXHOCTH, OCh M I'ovinosas
KoHuueckasi IOBEpXHOCTh M | BepIIMHA KOHWYECKOW NOBepXHOCTH. KOHyc: OcHOBaHME W BepllMHA, 00pasylomas u OcCbh, 2 HﬁzK coust
ee pa3BépTka Iomaas OOKOBOW M TOJHOW IOBEPXHOCTH. YCEYEHHBI KOHyc: 00pasylollue W BBICOTA, Y
OCHOBaHHMs 1 OOKOBas MIOBEPXHOCTB.
Tema 9.14. CopnepixaHue y4eOHOI0 MaTepHaJa.
KomOunamus tes Bpamenusi | KoMOnHanmm Ten BpalieHHs M MHOTOI'PAaHHHUKOB. MHOTOTPaHHHK, ONMCAHHBIM OKOJIO Cepsl, 2 I'pynnosas
U MHOrorpaHHukoB. Ilogo6ue | cdepa, BhUcaHHAS B MHOTOTPAaHHUK, WIN TEJIO BpamieHHs. [lonoOHBIE Tena B MpPOCTPAHCTBE. JTUCKYCCHS
TeJl CooTHOLIEHUS MEXKAY MIOIIAAIMH MOBEPXHOCTEH, 00bEMaMI NOTOOHBIX TEIL.
Tema 9.15. KonrponbHas padora Ne§
2 Tpenunr
KonTpoabHas padora Ne§
Pa3gen 10. KoopauHaThl H BEKTOPSBI 16
Tema 10.1. Copep:xxanue y4eOHOr0 MaTepHaJia.
BekTop Ha NJIOCKOCTH U B Bekrop Ha rutockocTy 1 B mpocTpaHcTBe. CloXKeHUe U BEIMUTaHHE BEKTOPOB. pvimosas
npocrpanctBe. Ciio:keHue, YMHOXEHHE BEKTOPa Ha YHCIIO. 2 ﬂﬁZK st
BBIYUTAHUE H YMHOKEHHE Y
BEKTOPOB
Tema 10.2. Conep:xanue yueOHOro MaTepuaJa.
Pa3no:xxeHue BekTopa no Tpém | PasnoxeHue BekTopa o TpéM HEKOMIUIAHAPHBIM BekTopaM. 1IpaBuio napannenenunesaa. ) I'pynnosast
HEKOMILIAHAPHBIM BEKTOPaM. JIUCKYCCHS
IIpaBuiio napajienenunena
Tema 10.3. Coaep:xanue yueOHOro MarepuaJa. Pas6o
Pemenue 3a1a4, cBsi3aHHbIX ¢ | Pemenne 3amad, CBSI3aHHBIX C TPUMEHEHHEM TTPABWII ICHCTBUI C BEKTOPAMH. ’ COHK eTg LI
NMpUMeHeHHeM MPaBUJI PETHD
. . CHUTYaINH
JeiicTBHii ¢ BeKTOpaMH.
Tema 10.4. Conep:xanue yueOHOro MaTepuaJa.
I[IpsamoyroyibHas cucTeMa KoopauHaTHbIE MIOCKOCTH. ’ I'pymmoBas
KOOpAWHAT B npocTpancTBe. | KoopauHatsl BekTopa. JTUCKYCCUS
Koopannartsl BekTopa ITpaBnina HaXOKICHNS KOOPIMHAT CYMMBI, PA3HOCTH M IPOU3BEICHHS BEKTOPOB.
Copep:xanue yuyeOHOr0 MaTepHaJa.
Tema 10.5. P y P Pazbop
. KoopanHats! cepeIuHbI OTpe3Ka.
IIpocreiimue 3axa4u B 2 KOHKPETHBIX
Brruncnenuve qiirHbI BEKTOPA M0 €r0 KOOPAHHATAM. o
KOOpAMHATAX CUTYyali
Paccrosinue Mexay AByMs TOUKaMHU.
Tema 10.6 Conep:xanue yuedOHOro MaTepuaJa.
o Yros Mexy BEKTOpaMH. I'pynmnoBas
CxansipHoe Npou3BeieHne 2
CkanspHO€ IPOM3BEICHUE BEKTOPOB. JTUCKYCCHS
BEKTOPOB

Pemenne 3agau
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Tema 10.7.
Bbruncienne yriios me
y Ly Copep:xanue y4eOHOro MaTepHaJa. Paz6op
NPSIMBIMH ¥ TUIOCKOCTSIMH. .
. Berluncienue yriioB Mexxay MpsSMBIME U IUIOCKOCTIMH. KOOpANHATHO-BEKTOPHBII METOJ IIPH 2 KOHKPETHBIX 2
KoopannaTHo-BeKTOpHBII N
PELICHNH TeOMETPHYECKUX 3a/1a4. CUTyalui
MeTO/ NPH peleHun
reoMeTpHYECKHUX 3124
Pa360
Tema 10.8. ,
2 KOHKPETHBIX 3
IToBTOpEHNE H3YyYEHHOTO o
CUTyaIui
Koncyabranus 2
IK3aMeH 6
Beero: | 224/8

J1s XapaKTepUCTUKU YPOBHSI OCBOCHHUsS y4eOHOr0 MaTepualla UCIOJIb3YIOTCS CIeLyoe 0003HaYeHUs:
1. — 03HaKOMUTEINIbHBIN (y3HaBaHHUE paHee U3YYEHHBIX 0ObEKTOB, CBOMCTB);
2. — penpoAYKTUBHBIN (BBIIIOJHEHUE IEATEIBHOCTH 110 00pa31y, MHCTPYKIUHU WIN O]l PYKOBOJICTBOM);
3. — IpOAYKTUBHBIH (IUTAHUPOBAHUE U CAMOCTOSITEIbHOE BBIIIOJIHEHUE JIEATEIbHOCTH, PelIeHHE MPOOIEMHBIX 3a/ay).
[TocnenoBarenbHOE TEMaTHUUECKOE IJIAHUPOBAHUE COAEpKaHMs pabodel mporpaMMbl JUCLMIUIMHBL, KaJeHJIAapHbIE 00bEMbI, BUJIbI 3aHIATUN, (OPMBI
OpraHU3allK CaMOCTOATENILHOM pabOoThl TaKKe KOHKPETU3UPYIOTCS B KalleHapHO-TeMaTHueckoM Iutane ([Ipunoxenue Ne 1).
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3. ®OPMbI KOHTPOJIAA U METOAUYECKHUE MATEPHAJIBI, OITPEJEJIAIOIIUE

epeuens norosopos O6C u BJ]

MMPOLEIYPHI OLIEHUBAHUS 3HAHWUI, YMEHUI, IPAKTUUYECKOI'O OIIBITA,
XAPAKTEPU3YIOIINX ITAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUIA

@®onp onenounbix cpeActB (naigee — GOC) — KOMIUIEKT METOAMYECKUX M KOHTPOJIbHBIX
MaTepHaJIOB, HCIOJb3YEMbIX IPU MPOBEIACHUHM TEKYIIEr0 KOHTPOJS OCBOCHHS PEe3yJIbTaTOB
00ydeHust u mpoMexxyrounoit arrectanuu. (IIpunoxxenne Ne 2).

4. YCJIOBUMA PEAJIM3ALIMN JTUCIHUITJIMHBI

4.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepHAIbHO-TEXHUYECKOMY 00ecre4eHUuI0

Aynuropus Ne 20. YueOHas ayauTopus AJis MPOBENEHUSA: JIEKIIMOHHBIX, CEMUHAPCKUX,
IIPAKTUYECKUX 3aHATUH, YPOKOB, [UId MPOBEACHUA TIPYNIOBBIX M HMHIWBHUIYaJbHBIX
KOHCYJIBTALUM, 111 IPOBEICHUSI TEKYILIEr0 KOHTPOJISI ¥ IPOMEKYTOYHOM aTTECTALMH.

VYuebHas mebenb, J0CKa, MyJIbTUMEIUA-TIPOEKTOP, 3KpaH HACTEHHBIH.

4.2. YueOHO-MeTOAUYeCKOe U MHPOPMAIIHOHHOE O00ecTiedeHne TN CUUIITUHbI

4.2.1. IlepeyeHb OCHOBHOI W JONOJHHUTEJbHOH Y4eOHOI JiMTepaTypbl, HeOOXOAMMOM IS
OCBOEHMS THCIMIIJIHHBI

OcHoBHas1 yueOHas JIUTEpaTypa:
1. bocomonos, H. B. MaremaTuka : yueOHHK JJi CpeIHEro mpodeccnoHanbHOro 00pa3oBaHUs

/ H. B. boromonos, Il. . Camoiinenko. — 5-e¢ u3z., mepepadb. u jgorn. — Mocksa :
UznatensctBo FOpaiit, 2020. — 401 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN
978-5-534-07878-7. — Tekcr : onektponnsiii // OBC IOpait [caiit]. — URL:

https://urait.ru/bcode/449006.
JlonosiHUTeIbHAS yuyeOHAas JJuTepaTypa:
1. Hlunaues, B. C. MaTtemaTuka : y4eOHUK U IPAKTHUKYM JUIsl CPEIHETO MpodeccrnoHalbHOTO

obpazoBanus / B. C. lllunayes ; nox pegakuueit A. H. TuxoHoBa. — 8-e u3., nepepab. u
nor. — Mocksa : M3parensctBo KOpaiit, 2023. — 447 c. — (IIpodeccuonanpHoe
oOpa3zoBanue). — ISBN 978-5-534-13405-6. — TexkcT : anekrpoHHsblii // OOpa3oBaTenbHas
iatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/511549

2. bocomonos, H. B. T'eomerpus : yuebHOe mocoOue ansi cpeaHero npodeccruoHalIbHOTO
obpazoBanust / H. B. boromonoB. — Mocksa : UznatensctBo Opaiit, 2020. — 108 ¢. —
(ITpodeccuonanbuoe oopazosanue). — ISBN 978-5-534-09528-9. — Tekcr : 351eKTpOHHBIH //
OBC Opaiit [caiit]. — URL: https://urait.ru/bcode/449038 .

4.2.2. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJEKOMMYHUKAIIMOHHON  CeTH
«AuTepHer» (masee - cerb «UHTEpHET»), HEOOXOAUMBIX [JIsi OCBOCHHS AMCLHUIJIMHBI
(Mmomyuis)



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

N Cpox
YueOHbIit =
ron HauMmeHoBaHHe T0KYMeHTa ¢ yKa3aHUEM PEKBH3UTOB naeficTBUSA
JOKYMEHTa
2024/2025 | Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny YYHuT B nmute C 12.07.2023
mupekropa C® YYHuT n OO0 «3aannmym»Ne 1151-36¢ ot 11.07.2023 mo 11.07.2024
Horosop Ha noctyn k 9bC ZNANIUM.COM wmexny YYHuT B nuue
5 | AMpeKTopa C® YYHuT u OO0 «3nannym»Ne 223/801 ot 23.08.2023 C 28.08.2023
(npenocraBieHue focryna k kowiekuuu DY «DenepanbHblil epedeHb o 27.08.2024
yueOHMKOB u3aarenscTa «lIpoBenienue»
Jlorosop Ha noctyn k IBC «9BC FOPANT» (1osHas KOIIEKIUS) MEXTy
3 YVYHuT B nune nupextopa CO® YYHuT u OO0 «I7aeKTpOHHOE U31aTENbCTBO € 03.03.2024
JOPAIT» Ne 1/24-56¢ o1 01.03.2024 . o 02.03.2025
4 Horosop Ha noctyn k OBC «YHuBepcuteTcKas OMOIUOTEKA OHIIANHY C 01.10.2023
Mexay YYHuT «Hexkemenuma» Ne 223-1279 ot 26.09.2023 o 30.09.2024
5 Horosop Ha noctyn k ObC «Jlaub» mexny YYHuUT u uznarenscTBom C 08.08.2023
«Jlaap» Ne OI'3-1033 ot 20.07.2023 no 07.08.2024
J1oroBOp Ha JOCTYH K AJIEKTPOHHBIM U3JIaHUSIM B cOCTaBe 0a3bl JaHHBIX C 01.01.2024
6 «HAYUYHAS DJIEKTPOHHA S BUBJIMOTEKA eLIBRARY.RU» mexay o
VYHuT 1 000 HI5 No O'3-1696 ot 04.12.2023 o 30.12.2024
7 Horosop Ha B/l nucceprammii mexay Y YHuT u PI'b Ne 223-997 ot C 10.08.2023
11.07.2023 o 09.08.2024
Horosop o noxnkmoyenuu kK HOb u o nmpenocraBienuu nocryna K
ob6wrexTaM HOB mexay baml'y B mune nqupekropa CO baml'y ¢ ®I'BY «PT'b»
Ne 101/HDOB/1438-1T ot 11.06.2019
C 11.06.2019
8 JononauTensHOe cornamenue K qoropopy 101/HOb6/1438-m ot 11.06.19 1. 10 10.06.2024
00 M3MEHEHUH CTOPOHBI JOTOBOpA BCIICACTBUE PEOPTraHU3alii B (hopme o
npucoenuaenus mexay Y YHuT B nune qupexropa CO YYHuT ¢ ®I'BY
«PT'by 0114.02.2023 T.
Jorosop Ha noctyn k 9bC BOOK.ru (moctyn k yue6HUKY: OCHOBBI
poccuiickoii rocynapcTBeHHOCTH : yueOHuK / A. B. Manbko, A. A. Bunkos, B.
B. I'ypweB [u ap.] ; mox pen. A. B. Manbko. — Mocksa : KnoPyc, 2024. — 263 | C23.10.2023
9 c. — ISBN 978-5-406-12322-5) mexay YYHuT B nune qupexropa CO o 22.10.2024
YVYHuT u OO0 «KuoPyc menua» Ne 75 ot 23.10.2023 1.
Ne Anapec (URL)
1. http://school-collection.edu.ru/ Enunas xoyiekiuu nudpoBbix 00pa3oBaTeIbHBIX PECYPCOB
2. znanium.com DJEKTPOHHO-OMOIMOTE HAs CUCTeMa

4.2.3. Ilepeyenb HHGPOPMANMOHHBIX TEXHOJIOTH, HCIOJIb3yeMbIX NPH OCYIIECTBJICHHUH

o0pa3oBaTe/IbHOI0 TMpouecca IO BKJIOYAsA
NMPOrPAMMHOI0  o0ecleYyeHus: |

HEe00XO0UMOCTH)

AMcUUIIMHEe  (MOAYJII0),
HH(POPMALMOHHBIX CHPABOYHBIX

CHCTEM

nepevYeHb
(ipm

HanmeHoBaHue NporpaMMHOro odecreyeHust

Office Standart 2007 Russian OpenLicensePack NoLevel Acdmce

Office Standart 2010 RUS OLP NL Acdmc
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HNPUJIOXKEHHE 1

OEJEPAJIBHOI'O I'OCYJJAPCTBEHHOI'O BIOJDKETHOI'O OBPA3OBATEJIBHOI'O
YYPEXJIEHM A BBICILIEI'O OBPA3OBAHUMA
«YOUMCKUN YHUBEPCUTET HAVKH U TEXHOJIOT UI»
Crepauramakckuii puman

Konnemx

@DoHJ O1LIEHOYHBIX cpeacre

MUCILHIIINHA OVIIL.05 Mamemamuka

O061meo0pa3oBaTEIbHBIN UK, 00s3aTelIbHAS YaCTh

[IUKJT TUCIUTUIAHBI ¥ €T0 9acTh (00s3aTenbHas, BApUaTHBHAS)

CIIEUATIBHOCTh
40.02.04 HOpucnpyoenyusn
KOJ[ HaWMEHOBAHHE CIECIIMAIBHOCTH
KBaJTM(pHUKAITIS
HOpucm

I'ox Hayama mOArOTOBKHU

2024
Pa3paboTtunk (cocTaBUTEND)
H.b. Boiiko
ydeHasl CTeTIeHb, yIeHOE 3BaHHE,
kareropus ©.1.0.
Crepnuramak 2024
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1 cemecTp

Kanengapubie
Koa- P CamocTosiTe1bHAS
Ne CpPOKH
HaumMeHoBaHue pa3fesioB U TeM BO Bun 3ansatus paGora
n/n H3y4eHUs
4acoB ol0yyarommuxcs
(m1an)
Paznen 1. Aareopa
MHoxecTBo, orepanuu Hajx
. JleknimoHnHoe
1 | mHOXecTBamu. Jluarpammel Oiinepa— | 2/2 CeHTs0pB Pemuts 3anaun
3aHATHE
Benna
Jlexunonnoe
2 | Lensle u panioHaabHBIC YUCTA 2/4 CeHTs0pB ! Pemuts 3anaun
3aHATHE
Apudmeruueckue onepauuu c
pug pan JlexkmonHoe
3 | pamMoOHAIEHBIMHU gucname, | 2/6 CeHT0pH SAHSITHE Pemmts 3amaun
npeoOpa30BaHMsl YMCIOBBIX BRIPAKEHHUH
eifictButensHble uncia. CraHmapTHas JlexunonHoe
4 A . Aap 2/8 CeHT0pH 1 PemmTs 3amaun
(hopMa 3anmcH IEHCTBUTEIIFHOTO YHCIIA. 3aHATHE
HarypanbHble 1 nenele yucia B 3amadax JlexunonHoe
5 P . 1 A 2/10 CeHT0pH 1 Pemmrs 3amaun
W3 peaNbHON KHU3HH. 3aHATHE
JlexunonHoe
6 IIpu3Haku JeNUMOCTH LIEBIX YUCE 2/12 CeHTs0pH 1 Pemuts 3amaun
3aHATHE
Apudmernaeckne orepanuu c JlexmronHOE
7 pu u pall 2/14 OKTs0pB 1 Pemuts 3amaun
JICCTBUTEIILHBIMHI YHCIIAMU 3aHATHE
Brimonuenue apu(pMeTHUECKUX
N N Jlexunonnoe
8 nedictBuil Hax uncnamu. [lpubnmwkennsie | 2/16 OKT0ph SaHSTHE Pemuts 3amaun
BBIUUCIICHHSL.
CreneHb C HaTypaJbHBIM U IEJIBIM
N Jlexunonnoe
9 | mokaszareneM. ApudmeTHueckuii kopeHb | 2/18 OKT0ph SaHSITHC Pemuts 3agaun
HaTypaJIbHOW CTENEHU
CreneHu c AI[OHAJIBHBIM u JleximonHOE
10 N pan 2/20 OKT0ph 1 PemmTs 3amaun
JICHCTBUTENHHBIM ITOKa3aTelIeM 3aHATHE
IIpeoOpazoBanue YHCIIOBBIX u
N JlexmmonHoe
11 | OykBeHHBIX BBIpaXKCHHH, coaepkamux | 2/22 OKTs0pB SaHSTHE Pewuts 3agaun
CTETICHI
. JlexunronHoe
12 | Peuienue noka3aTeabHbIX ypaBHEHUI 2/24 OKTs0pB ! Pewuts 3agaun
3aHATHE
Pemenne  mpukiagHBEIX — 3agad Ha JlexmonHOE
13 p A A 2/26 Hosi6pb 1 Pemmmrs 3amaun
CJIO’KHBIC TIPOIICHTHI 3aHATHE
IIporpeccus. Apudmernaeckas u
TeOMeTpUYIECKast MIPOTPECCHHU. JlexonHOE
14 P porp 2/28 Hosi6pb 1 Pemuts 3amaun
Beckoneuno yOBIBaroIas 3aHATHE
reoMeTPHUYECKas IPOrPECCHsl.
Cymma 0GECKOHEUHO yObIBaromeit
o Jlexunonnoe
15 | reomerpuueckoit mporpeccun. @opmyna | 2/30 Hos6pb SaHsITHE Pemuts 3a1aun
CJIO’KHBIX ITPOLIEHTOB.
Ucnons3zoBanue [IPOTpecCUuun JUIst
Jlexunonnoe
16 | pemeHusi peanbHBIX 3aja4 MPUKIagHOTO | 2/32 Hos6pb SaHSTHE Pemuts 3apauu
XapakTepa
Jlexunonnoe
17 | Onpenenenue jgorapudma 2/34 Hos6pb Pemuts 3a1aun
3aHATHE
. JlexunonHoe
18 | CsoiicTa morapupmoB 2/36 Hosi6pb ! Pemmmts 3amaun
3aHATHE
JlexnonHOE
19 | decsatnuHble U HaTypajbHbIe Jorapudmel | 2/38 Jlexabpn Balf{ﬂTl/Ie Pemurts 3anaun
Jlorapugmrmueckue ABHEHUS u JlexnonHoE
20 pr¢ yp 2/40 Jexabpn . PemmTs 3amaun
HEpaBEHCTBA 3aHITHE
IoBTOpUTH
21 | Konrponbnas pabora Nel 2/42 Jlexabpn MIPONICHHBIN
MaTepHua
Bcero yacos: 42
2 cemecTp
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Kanennapubie

Koa- CamocrosiTeIbHasI
Ne CpoOKH
HaumeHoBaHue pa3ieioB U TeM BO Bua 3anaTus pa6ora
n/n H3y4eHust
4yacoB o0yuaomuxcs
(m1aH)
Pa3nen 2. OcHOBBI TPUTOHOMETPUH
Pammannas mepa yria. IToBopoT Touku SlaBapn Jlexmmonnoe
22 A pay P 2/44 P 1 Pemmts 3amaun
BOKPYT Hadayia KOOpIUHAT 3aHATHE
Omnpenenenne CcuHyca, KOCHHyca W SlaBapn Jlexmmonnoe
23 pel yea, Yy 2/46 p 1 Pemmts 3amaun
TaHTeHCa yTiia 3aHATHE
SlaBapn Jlexmmonnoe
24 | 3Haku cHHyca, KOCHHYCa U TAaHT'€HCA 2/48 p ! Pemmts 3amaun
3aHATHE
3aBHCHMOCTH MEX, CHHYCOM SluBapn
Ay Y ’ P JlekimonHoe
25 | KOCHHYCOM M TaHT€HCOM OJHOTO W TOro | 2/50 Pemuts 3amaun
3aHATHE
JKe yria
SuBapb Jlexunonnoe
26 | TpuroHoMeTpuuecKue TOKIECTBA 2/52 Pemnts 3anaun
3aHATHE
SuBapp Jlexunonnoe
27 | ®opMymbl CIOKEHUS 2/54 Pemuts 3anaun
3aHATHE
CuHyC, KOCHMHYC W TaHICHC JBOMHOTO SlHBapn JlexinonHoe
28 ye, ¥ a 2/56 P . PemmTs 3amaun
yria 3aHATHE
SlHBapn Jlexinonnoe
29 | ®opMyIbl MpUBEICHHUS 2/58 p ! Pemnts 3anaun
3aHATHE
IIpumenenne GopMyn TPHUTOHOMETPHHU SlaBapb JlexmmonHoe
30 P (bopmy. p p 2/60 P 1 Pemmrs 3amaun
TIPY peIICHUN 33124 3aHATHE
Apxkkocunyc. Penienue ypaBHeHHs cOS(X) SlHBapb
M JlexmmonHoe
31 | = a. ApkcuHyc. Pemenme ypaBHeHmid | 2/62 Pewuts 3apaun
. 3aHATHE
sin(x)=a
ApKTaHTeHC M apKKoTaHreHc. Pemrenue SlaBapb Jlexmmonnoe
32 P N P 2/64 P 1 Pemmts 3amaun
ypaBHeHHH tg(X)=a u ctg(x)=a 3aHATHE
IIpeoOpasoBanue TPUTOHOMETPHUUECKUX SuBapp JlekuroHHOE
33 peoop . P p 2/66 P 1 Pemmts 3amaun
BBIPaKCHHI. 3aHATHE
TpuronoMeTpudeckue aBHEHHUS SlaBapb JlexmmonHoe
34 P P P > | 2/68 P 1 Pemmts 3amaun
CBOJISIIIIMECS] K KBaJIPATHBIM 3aHATHE
OnHopoaHbIe TPUTOHOMETPHUUECKHUE SIuBapnb JleknimoHnHoe
35 p p P 2/70 P Pemmute 3amaun
ypaBHEHUS 3aHATHE
CymMa u pasHocTh cuHycoB. CymMma u SlHBapn Jleximmonnoe
36 Y P y y 2/72 P 1 PemmTs 3amaun
Pa3HOCTh KOCHHYCOB. 3aHATHE
SHBapb IToBTOpPUTH
37 | KonrponabHas padora No2 2/74 MIPONICHHBII
MaTepuai
Pa3nen 3. @yHKkuuM, HX CBOICTBA U rpaduKkH
Omnpenenenre YHCIOBOM HKIIUKM U depanb Jleximnonnoe
38 p " by . | 2/76 P Pemmute 3amaun
cniocoOsI ee 3ananus. CBoiicTBa GyHKINI 3aHATHE
. despann Jlexmmonnoe
39 | U3y4yenue nonsaTus oopatHO GyHKINT 2/78 P ! Pewuts 3anaun
3aHATHE
I'padux HKITUH. Uccnenosanne despann Jlexmmonnoe
40 pad bynku a 2/80 P 1 Pemuts 3amaun
(hyHKIHN. 3aHATHE
Ioctpoenue rpaduKoB (hyHKIHH. ®deppais
JlexmoHHoE
41 | dyHKUMOHATIBHBIE 3aBUCUMOCTH B | 2/82 SaHSTIE Pemuts 3amaun
peabHBIX TpoIieccax
CreneHHBIC noKa3aTeJIbHbIC H despann Jlexmmonnoe
42 ’ 2/84 P 1 Pemuts 3amaun
Jorapupmudeckue yHKIHN 3aHATHE
CpoiictTBA W TpaduKH  CTENEHHBIX, ®despaib
JleknimonHoe
43 | mokazarenpHBIX W Jorapupmuueckux | 2/86 Pemnts 3apauu
o 3aHATHE
(yHKIHH.
despanb Jleximmonnoe
44 | TpuroHoMeTpudeckue (GpyHKITUH 2/88 p ! Pewuts 3anaun
3aHATHE
Hcnons3oBanue rpad@ukon HKIUH 115 despans Jleximmonnoe
45 pvd) (bynKuuid 1 2/90 p 1 Pemuts 3amaun
pelIeHNs] ypaBHEHUN U CHCTEM. 3aHATHE
deBpanb IToBTOPUTH
46 | KonrpomnpHas pabota Ne3 2/92 p BTOPHTE.
MIPONICHHBIN
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Marcpual

Paznen 4. Kom0nnaropuka

W3yuenne mnpaBwia KOMOMHATOPHUKH. despanb Jlexmonnoe
47 y P P 2/94 P . Pemuts 3amaun
[IpaBuio nponsBeneHNs 3aHATHE
despann Jlexmmonnoe
48 | PazMemenus, coueTaHus, IEPECTAHOBKU 2/96 P 1 PemmTs 3amaun
3aHATHE
IlepectanoBkn u aktopmajn. Ywmciao despann Jlexmmonnoe
49 P N b p 2/98 P 1 Pemmts 3amaun
COYETaHMIA. 3aHATHE
TpeyronpHuK ITackams. dopmyna despann Jlexmmonnoe
50 peyr pMY. 2/100 P ! Pemmts 3amaun
omnnoma Herotona 3aHATHE
Pemenne  mpakTuueckux — 3amad C Deppaib
JlexkmoHHoE
51 | ucroap30BaHUEM mpasun | 2/102 Pemmts 3amaun
3aHATHE
KOMOWHATOPUKH
Pa3nen 5. DjieMeHTHI TEOPUH BEPOSITHOCTEH M CTATHCTHKH
IIpencraBnenue qaHHBIX U ONUCATENbHAs ®deppaib
. .o JlexiinonHoe
52 | cratuctuka. bunaphslil ciaydaiineiii onsir | 2/104 SaHSTHE Pemuts 3anaun
(ucmelTaHue), yCIeX U Heyaaua.
Deppanb JlexinonHoe
53 | CoOsiTus. BeposTHOCTB cOOBITHS 2/106 P . PemmTs 3amaun
3aHATHE
ITpumepsl IIPUMEHEHUS Mapt
MaTEMaTUYECKOrO 0 KUJIAHUS
JlexinonHoe
54 | (cTpaxoBaHue, notepest). | 2/108 SaHSITHC Pemuts 3agaun
MatemaTideckoe  OXHOAaHHE  CYMMBI
CITyJaiHBIX BEJTHIHH.
Onepauuu HaJ COOBITHSMU: Mapt
N JlexmmonHoe
55 | mepeceuenne, oObemuHEeHHE CcoOBITHI, | 2/110 SaHSTHE Pemuts 3amaun
TIPOTHBOMOJIOKHEIE COOBITHS.
Crnoxenue BeposaTHocTeil. He3zaBncumbie Maprt Jlexmmonnoe
56 p N 2/112 P 1 Pemmts 3amaun
COOBITH. YMHOKEHUE BEPOSATHOCTEH 3aHATHE
CrayyaliHple BEJIMYWHEL CHTpaJIbHEIC Mapt Jlexmmonnoe
57 ¥ . . Hentp 2/114 P 1 Pemuts 3amaun
TEH/ICHINH CIIYIYaHON BETHIHHBI 3aHATHE
Maprt JlexmmonHoe
58 | ducnepcus u cTaHIapTHOE OTKIOHEHUE. 2/116 P ! Pemuts 3a1aun
3aHATHE
HCIEPCUN T€OMETPUUECKOTO u Mapt JleknroHHOE
59 A P p 2/118 P 1 Pemmts 3amaun
OMHOMHUATBHOTO paclpeaeeHusl. 3aHATHE
3akoH OoJbIIMX 4YHcesl. BEIOOpOYHBIH Maprt Jleximmonnoe
60 N P 2/120 P 1 PemmTs 3amaun
METOJI KCCIIEJOBAHMIA. 3aHATHE
. Mapt IToBTOpPUTH
HenpepeiBHbIE  CilydaliHble  BEIUYMHBL Jlexunonnoe N o
61 2/122 IIPONICHHBIN
(pacmipenenenus). 3aHSITHE
MaTepuai
Mapt IToBTOpPUTH
62 | KonTtpomsHas padbora Ned 2/124 PO ICHHBIN
MaTepHuai
Mapt JlexmoHHOE
63 | IloBTOpEHME H3YICHHOTO 2/126 Pewuts 3anaun
3aHATHE
Mapt [ToBTOpPUTH
64 | NroroBas KOHTpoJIbHAs paboTa 2/128 MIPONICHHBII
MaTepuan
Pa3nen 6. Hauaa maTeMaTHYeCKOro aHAJIN3a
HenpepniBHas HKITHUS. IIpenen Maprt JleximmonHoe
65 pep by p 2/130 P Pemmts 3amaun
MOCJIEI0BATEILHOCTH. 3aHITHE
TlonsTue MPOU3BOTHOM ee Maprt JlexmmonHoe
66 " P JHOH, 2/132 p 1 Pemmts 3amaun
MEXaHWYECKHUH CMBICIL. 3aHATHE
. Mapt JlekunoHHOE
67 | IlpousBogHas CTETICHHOH (YHKITUH 2/134 P ! Pewuts 3a1aun
3aHATHE
Mapt JlexnroHHOE
68 | IlpaBmia guddhepeHnupoBaHUS 2/136 Pewuts 3a1aun
3aHATHE
IIpousBoanbie HEKOTOPBIX Mapt JlexmonHoe
69 P A " P 2/138 P 1 Pemmts 3amaun
AJIEMEHTAPHBIX (PYHKIUH 3aHATHE
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[Ipumenenue MIPOU3BOIHBIX Anpenb
. JlekunoHHOE
70 | onemeHTapHBIX (QYHKIMA Tpu permenun | 2/140 Pemuts 3a1aun
3aHITHE
3a1a4
o N Ampens Jlexunonnoe
71 | I'eoMeTpudecKknii CMBICI IIPOU3BOTHON 2/142 Pemmts 3amaun
3aHATHE
Arpens JlexmmonHoe
72 | IlpousBogHAs ¥ SKCTPEMYMBI (PYHKITIH 2/144 p Pemmts 3amaun
3aHATHE
IIpoBeacHrE ¢ TOMOIIBIO MPOHM3BOIHOM Arnpens JlexmmonHoe
73 p p A 2/146 p Pemmts 3amaun
HCCIIeAOBaHMS (QYHKITHA 3aHATHE
IlepBooGpasHas. Tabmuma Arnpens JlekumonHoe
74 p P 1 2/148 p Pemmts 3amaun
IEPBOOOPA3HBIX. 3aHATHE
Wurerpan, TEOMETPUYECKUI u Anpenb
H3MYECKUMN CMBICIT HHTETpala. JlekuroHHOE
75 ¢ P 2/150 ! Pewuts 3a12un
Brruncnenue wuHTErpama mo Qopmyiie 3aHATHE
Herorona—Jleibuuia
Anpenb IToBTOPUTH
76 | KonrponbHas padoTa Ne5 2/152 MIPOUICHHBIN
MaTtepuan
Paspnes 7. YpaBHeHHs M HEPABEHCTBA
WUzyuenue  Teopuu aBHOCHJILHOCTH Anpens JleximmonHoe
77 y . P p 2/154 P 1 Pemute 3amaun
YpaBHEHUH U €€ MPUMEHEHHUS 3aHATHE
OOume METOABl peIIeHUs YpaBHCHHIA. Anpenb
JleknmoHHoE
78 | Meron pa3iokeHHs Ha MHOXHTend. | 2/156 SAHSITHE Pemmte 3amaun
MeTto1 BBEIEeHUS] HOBOM IEPEMEHHOM
Pemenne HEpaBEHCTB c OJTHOH Arpens JlexmmonHoe
79 " P A 2/158 P 1 Pemute 3agaun
TIepEMEHHOIA. 3aHATHE
Pemenne HEPaBCHCTB METOJIOM Arpens JlexmmonHoe
80 P n 2/160 P 1 Pemmts 3amaun
HHTEPBAJIOB 3aHATHE
Pewienne cucreM ypaBHEHMH METOAOM Anpenb
MIOJICTAHOBKH METOIOM JleknmonHO€E
81 A i A 2/162 1 Pemmts 3amaun
anreOpanvdeckoro CIOKEHUS U METOJ0M 3aHATHE
BBEJICHUS] HOBOW NIEPEMEHHON
Pemenne HppalHOHAIbHBIX i Anpens
bp N p JleximonHoe
82 | mokazaTeiabHBIX YpaBHEHUU u | 2/164 Pemmts 3agaun
3aHATHE
HEPaBEHCTB.
Armpenb IToBTOpPUTH
83 | KontponbHas pabota Ne6 2/166 TIPOUICHHBIN
MaTepuan
Pa3gen 8. IlpsiMble M II0CKOCTH B IPOCTPAHCTBE
IIpeamer CTEPEOMETPUH aKCHOMBI Anpens
pea p pun, p JleknmoHHoE
84 | crepeomeTpuu. MapannensHocTs | 2/168 SAHSITHE Pemmte 3amaun
TIPSIMBIX, MIPSIMOH ¥ TUIOCKOCTH
B3anmMHOE pacmonokeHue MPSIMBIX B Armpenpb
JlekmoHHoOE
85 | mpoctpanctBe. VYron Mexnay aByms | 2/170 Pewnts 3a1aun
3aHATHE
TIPSIMBIMH
TlapamrensHOCTE TIOCKOCTEH. Terpas, Mait JlexmmonHoe
86 P padp 2/172 1 Pemmts 3amaun
1 TapaJuIeseune T 3aHATHE
[lepneHauKyasIpHOCTD npsIMOi u Mait
JlekmoHHoOE
87 | mIockocTHu. Teopema W) Tpex | 2/174 SAHSITHE Pemute 3amaun
MIePIECHINKYIISIpax
Ilepnennukynsip ¥ HakJIOHHBIE. YTOI Mai
. JleximmonHoe
88 | mexay PSIMOM i IUIOCKOCTRIO. | 2/176 SAHSITHE Pemmute 3amaun
JIByrpaHHblil yroa
Mai IToBTOpPUTH
89 | Kontponbuas paborta Ne7 2/178 TIPOWICHHBIN
MaTepuan
Pa3znen 9. MHOrorpaHHMKH M KpyIJible TeJja
Ilonsatne muororpannuka. Ilpmsma. Ila Maii JlexmmonHoe
90 P p 2/180 1 Pemmts 3amaun
[Napannenenume. 3aHATHE
ITupamuna. YceuenHas nupamMua. Maii JlexmonHoe
91 P A . P a1 . | 2/182 1 Pemmts 3amaun
IInomanp OOKOBOI u IIOJTHOM 3aHATHE
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TOBCPXHOCTHU NHUPAMUIBI.

IIpaBuabHBIE MHOTOIPAaHHUKH: OKTad Maii JlexmonHoe
92 P P AP 2/184 . Pemmts 3amaun
JOJIEKAdIP U UKOCAdIP. 3aHATHE
WITHHIIP. IInomans MOBEPXHOCTH Mait JlexmmonHoe
93 N P A p 2/186 Pemmts 3amaun
OUIAHApA 3aHATHE
Konyc. Ilmomans OOKOBOM M ITOJHON Mait JlexmmonHoe
94 Y A 2/188 Pemmts 3amaun
MTOBEPXHOCTH KOHYCa 3aHATHE
Cthepa wm map. VYpaBHeHHE COEpHIL. Mait
JlexmmonHoe
95 | B3aumHoe pacnonoxkenue chepsr u | 2/190 Pemmts 3amaun
3aHATHE
IUIOCKOCTH
Brrancnenne 3JIEMCHTOB Mait
.. JlexmmonHoe
96 | MHOTOTpaHHWKOB: pé&Opa, maumaroHamw, | 2/192 Pemmts 3amaun
3aHATHE
YIJIBL.
Tlonstue oObema. O6beM Maii
JleximonHoe
97 | npsSAMOYTOJIBLHOTO napauienenunena. | 2/194 SAHSTHE Pemts 3agaun
O0BeM MpsIMOi TPU3MBI U IIIMHAPA
Maii JleximonHoe
98 | OOBeM mUpaMUIbI, KOHYCA U Iapa 2/196 . Pemuts 3agaun
3aHATHE
CeueHus MHOTOrpaHHHUKOB M  Iapa. Maii JlekmoHHoe
99 P P 2/198 Pemmts 3amaun
IIpaBusia nocTpoeHus. 3aHATUE
Paccrosaue OT TOYKH [0 TIOCKOCTH, Maii
. JleximmonHoe
100 | paccrosiHue oT mpsAMoM 1o miockoctd. | 2/200 SARSITHC Pemute 3agaun
Brrancrienue yrios.
Tena BpaIllcHUS. WIIMHJIpHAYECKast Mait JlexmmonHoe
101 palil H P 2/202 1 Pemmte 3amaun
ITOBEPXHOCTH U €€ pa3BEPTKA. 3aHATHE
Konmnueckas MOBEPXHOCTh H ee Hronb JlexmmonHoe
102 .. P 2/204 1 Pemute 3agaun
pa3BEépTKa. 3aHATHE
KomOunanus Tea BpaIllcHUS H Hronb JlexmmonHoe
103 H parll 2/206 1 Pemuts 3a1aun
MHOTOrpaHHHUKOB. [logobue Te. 3aHATHE
Uronb IToBTOPUTE
104 | KonTponsHas padota Ne§ 2/208 PO CHHBIN
MaTrepuan
Paznen 10. KoopaMHaThl H BEKTOPBI
BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE. Hrionn
JleximonHoe
105 | CnoxxeHue, BbIUMTAHUE W YyMHOXeHue | 2/210 SAHSTHE Pemuts 3agaun
BEKTOPOB.
Pasnoxenune BEKTOPA o TpEM Wrosb
JleximmonHoe
106 | HexomruiaHapHbBIM BekTopam. I[lpaBmio | 2/212 SAHSTHE Pemuts 3agaun
napajuiesienumnena.
Pemenue 3aj1ad, CBSI3aHHBIX c Hronb
N . JleximmonHoe
107 | npumenenneM mpaBui  JAeictBuii ¢ | 2/214 Pemts 3agaun
3aHATHE
BEKTOpaMH.
IIpsamoyroyibHast cucteMa KOOpJHHAT B Hronb JlexmmonHoe
108 P yr P 2/216 1 Pemmts 3amaun
npocTpancTBe. KoopamHATE BeKTOpa 3aHATHE
. Hronb JlexmmonHoe
109 | Ipocreiimue 3a1a4u B KOOpAXHATaX 2/218 1 Pemute 3agaun
3aHATHE
Uronn JlekmoHHoOE
110 | CxansipHoe npou3BeeHHE BEKTOPOB 2/220 Pewuts 3a1aun
3aHATHE
Brrunciienue yrioB MexXIy MpsIMBIMHA U Uronn
IUIOCKOCTAMHU. KOOpaMHATHO-BEKTOPHBIH JlexmmonHoe
111 P P 2/222 1 Pemute 3agaun
METOJl TPHU PEIIEHUH TeOMETPUIECKUX 3aHATHE
3a7a4
Wronb IToBTOpPUTH
112 | TloBTOpEHHE H3YIEHHOTO 2/224 PO CHHBIN
MaTtepuan
Koncynbranus 2
IK3aMeH 8
Bcero uacos 232
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I ITaciopT )OHAOB OLIECHOYHBIX CPEICTB

1. ObaacTh NPpUMEHEeHUs

®onj oneHouHbIx cpeacTs (POC) npenHazHadyeH Il IPOBEPKU PE3yJIbTaTOB OCBOCHUS
JUCLMIUIMHBl MaTeMaTHKa, BXOJAIIEH B COCTAaB IMPOrpaMMbl IOATOTOBKH CIIELUAINCTOB
cpeaHero 3BeHa mno cneuunanbHoctd 40.02.04 IOpucnpynenuus (ykpynHEHHas Trpynna
crnenuanbHocTedt 40.00.00 HOpucnpyaenmus). O0beM 4YacoB Ha ayAUTOPHYIO HArpysKy IO
JTUCIUILIMHE 232, HAa CaMOCTOSTENbHYI0 padoTy 0.

2. O0beKTHI OLICHUBAHNS — Pe3YJIbTATHI OCBOCHHS JHCIMIIIHHBI

@OC n03BOJIET OLIEHUTH CIEAYIONINE PE3YyIbTaThl OCBOCHUS AUCLUILINHBL:

OcBoeHnne copep)xaHust y4eOHOM NUCHUILIMHBI 00€CIeUrBaeT JOCTH)KEHUE CTYAECHTaMU
CIIEYIOIIUX PE3Y/IbTATOB:

JMYHOCTHBIX:

B pesynaprare u3ydeHMs MaTeMaTHKU Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUS Y
oOyuarorierocst OynyT c()opMUpPOBaHbI CIEAYIOIINE INYHOCTHBIE PE3YIIbTAThI:

1) rpax1aHCKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTh  TPAKIAHCKOM  MO3MLMHU  OOydYarollerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCUMCKOro OOIIECTBA, MPEACTABIECHUE O MaTEeMaTHYECKMX OCHOBaX
(YHKLMOHUPOBAHUS DPA3IUYHBIX CTPYKTYp, SBJICHUH, NpPOLENYp TIPaKAaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHUE B3aWMOJEHCTBOBAaTh C COLMAIBHBIMU MHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMU U Ha3HAUECHUEM;

2) [aTpUOTHYECKOTO BOCIHTAaHUS: C(HOPMHPOBAHHOCTH POCCHHCKOW TIpa)KIaHCKOU
UICHTUYHOCTH, YBOXKEHUS K MPOLUIOMY M HACTOSAILIEMY POCCHHCKON MaTeMaTHKH, LIEHHOCTHOE
OTHOILIEHHE K JOCTUKEHUSAM POCCUICKMX MAaTEMATHUKOB U POCCUICKON MAaTEMaTUYECKON LIKOJIBI,
UCIIOJIb30BAaHUE 3TUX JOCTHKEHUH B IPYIUX HAayKaX, TEXHOJOTHSIX, chepax S3KOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

OCO3HaHME JYXOBHBIX LIEGHHOCTEH pocCUICKOro Hapoaa, CQOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHMS, ITUYECKOIO IOBEJCHUS, CBA3AHHOIO C MPAKTHMUYECKUM IPUMEHEHUEM TOCTHUKEHUN
HayKd M JESTElIbHOCTbIO Y4EHOIO, OCO3HAHUE JMYHOIO BKJaJa B MOCTPOCHHE YCTOWYMBOIO
Oynyuiero;

4) 5cTeTUYECKOro BOCIIUTAHUS:

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

5) ¢pu3n4ecKoro BOCHUTAHUS:

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUYECKUE 3HAHUS B MHTEpecax 3J0pOBOTo U
Oe3omacHoro obpa3a >KU3HH, OTBETCTBEHHOE OTHOILICHHME K CBOEMY 3/0pOBBIO (310pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEKUM 3aHITUN U OTAbIXA, peryisipHas (pusndeckas akTUBHOCTb ),
¢u3nUecKoe COBEPIIEHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03J0OPOBUTEIIBHON J€SITEIbHOCTHIO;

6) TpyIOBOTO BOCITUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTU TPYIOJIOOMs, MHTEpEC K pa3iIMuHbIM cdepam
pohecCHOHANBHOM JESITeIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMU, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud U pealn30BBIBATE COOCTBEHHBIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIHOCOOHOCTh K MAaT€MaTH4YeCKOMy OOpa3oBaHHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPAKTUYECKHX 3a7[ad MaTeMaTHUeCKON HalpaBIeHHOCTH;

7) 3KOJOrMYECKOr0 BOCITUTAHMUS:

c(OPMUPOBAHHOCTh  JKOJOTMYECKOH  KYJAbTYphl, IIOHMMaHHE€ BIMSHHUS  COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMANbHOW Cpefbl, OCO3HAHUE
100aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHUECKUX 3HAHMUHN Ui pelIeHHs 3a/ad B OOJIACTH OKpYXarolleil cpeibl, MiIaHupOBaHUE
MOCTYIKOB M OLEHKH UX BO3MOXKHBIX IOCJIEICTBUH ISl OKPYKatoIlel Cpeibl;

8) LIEHHOCTH HAayYHOT'O MTO3HAHUS:
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c(hOpPMUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKM M OOLIECTBEHHOW TMpPAKTUKHU, IMOHMMAaHHE MaTeMaTUYeCKOM Hayku Kak cQepbl
YeIIOBEYECKON JCSITEbHOCTH, ITANlOB €€ Pa3BUTHS W 3HAYUMOCTHU JUIS Pa3BUTUS [UBUIU3AINH,
OBJIaJICHHUE SI3bIKOM MaT€MaTUKH M MaTeMaTHYECKOM KyJIbTYpOil KaK CpPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOCKTHYIO U MCCIIEIOBATEILCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U
B IpyIIIIE.

MeTanpeIMeTHbIX:

B pesynbTate OCBOEHHS MpOrpaMMbl IO MaTEeMaTHKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHusi y oOywaromerocss OyayT cGhOpPMHUPOBAHBI METANPEIMETHBIE PE3yIbTaThl,
XapaKTepU3yIolIMecss  OBJAJCHHEM  YHHBEpPCaJIbHBIMU  [O3HABATEIBHBIMH  JCHCTBUAMU,
VHUBEPCATHHBIMA KOMMYHUKATUBHBIMU JICHCTBUSMU W YHHUBEPCAIBHBIMU PETYISITHBHBIMU
NEUCTBUSIMUA

Ilo3HaBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBUS

bazoevie nozuueckue oeiicmeus:

BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIM NPH3HAK KJIACCU(UKAIMKA, OCHOBAHUS Ui 000OIIeHUs u
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPUHHUMATH, (OPMYIMPOBATH W MPEOOPA3OBHIBATH CYXKICHUS: YTBEPIUTCIBHBIC H
OTpHUIATENIbHbIC, EAMHUYHBIC, YaCTHBIE U OOLINE, YCIOBHBIE,

BBISBJISTh MaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3W WM TPOTHBOpeUHs B (DakTax,
JNaHHBIX, HAOMIONEHUSX U  YTBEPXKICHUSAX, MpelsiaraTb KPUTEPUU JUIS  BBISBICHUSA
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

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

MIPOBOAMUTH CAMOCTOSITENILHO JIOKAa3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIEHUH (IIpsIMbIE U OT
MPOTUBHOTO), BBICTpPAWBaTh AapPryMEHTAIMIO, TPUBOIUTH MPUMEPHl H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATH CIIOCO0 pemeHns y4eOHO 3a1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanOoJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoevie uccneoosamenvckue oeiicmeus:

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

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

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

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

Paboma c ungpopmaueii:

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

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

CTPYKTYypUPOBaTh MHPOPMAITUIO, MPEACTABIIATE €€ B PA3IMYHBIX (OpMax, WILTIOCTPUPOBATH
rpaduvecKku;

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

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

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

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

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopzanuzayus:

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

CamoKonmponb, IMOYUOHATLHBIIL UHMELIEKM:

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

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

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

Coemecmnasn deamenbHocms:

MIOHUMAaTh U HCII0JIb30BaTh MPEUMYIECTBA KOMAHIHOM M HMHIUBUIYaIbHOW pabOThHI IpU
pelieHMH y4eOHBIX 3a/a4, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, pacrpeaeisiTh BUIBI pabOT, TOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (popmax paboTel (00CyXkIeHHs, OOMEH MHEHMH, «MO3TOBbIE
HITYpPMbI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHUPOBATb CBOM JIEHCTBUS C
JpYTMMHM 4IEHaMH KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

npeAMeTHbIX:

c(OPMHPOBAHHOCTH MPEACTABIECHUI O MaTeMaTUKe KaK 4acTH MUPOBOM KyJIbTypbl U MecTe
MaTeMaTUKd M WH(OPMAaTUKU B COBPEMEHHOM IMBMIIM3AIMM, CIIOCOO0AX OINUCAHUS SBJICHUI
pEAIBHOTO MHpPa HAa MATEMAaTUYECKOM SI3BIKE;

c(OPMUPOBAHHOCTb IMPEACTAaBICHUM O MaTeMaTHYEeCKUX TMOHATUAX KaK BaKHEHIINX
MaTEMaTHYECKUX MOJEIAX, O3BOJIIOIIMX ONMMCHIBATh U U3y4aTh pa3HbIE NIPOLIECCH U SIBJICHUS,
B TOM YHCJIE C IOMOILBIO UH(POPMAIIMIOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJIOTHIA;

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

BJIQJICHUE CTAHJAPTHBIMU IpPUEMaMHU pEUICHUS palUOHAIBHBIX M HPPALUOHAIBHBIX,
MOKa3aTeIbHbBIX, CTENIEHHBIX, TPHTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, UX CUCTEM;

c(OPMHUPOBAHHOCTH MPEJCTABICHUNA 00 OCHOBHBIX MOHATHIX MAaTeMaTHYECKOro aHajIu3a U
UX CBOICTBax, BJIaJ€HHE YMEHHMEM XapaKTepH30BaTh MOBeAeHHE (GYHKIUH, HCIOJIb30BaHUE
MIOJIyYEHHBIX 3HAHUH /71 ONIMCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

BJIQ/ICHUE OCHOBHBIMU TIOHATHUSMU O IUIOCKUX M IPOCTPAHCTBEHHBIX TI'€OMETPUUYECKUX
¢urypax, uX OCHOBHBIX CBOWCTBAX;
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c(OPMHPOBAHHOCTH YMEHUS paclio3HaBaTh reOMETpUUECKUEe GUTyphl Ha YepTexax, MOACIIX
U B pEAIbHOM MHUPE;

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

c(OPMHPOBAHHOCTH MPEACTABICHUNA O MpOIeccaX M SBICHUSAX, UMEIOIINX BEPOSTHOCTHBIH
XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTAX B PEAJIBHOM MHpPE, OCHOBHBIX IOHATHUAX
AJIEMEHTapHOU TEOPUH BEPOSATHOCTEM;

YMEHUH HaxXOAWTh M OLEHMBATh BEPOATHOCTU HACTYIUICHHS] COOBITMM B INpPOCTEHIIMX
IIPAKTUYECKUX CHUTYyallUssX M OCHOBHBIC XapAKTEPUCTUKU CIyYalHBIX BEIWYMH; BIIAJICHUE
HaBBIKAMH MCII0JIb30BaHUA TOTOBBIX KOMIIBIOTEPHBIX IIPOrpaMM IIPU PELICHUU 3a/1a4.

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

Yucna u evruucnenus:

ONEPUPOBATh TMOHATUSMH: PALMOHAIBHOE W JEHCTBUTEIBHOE YHUCIIO, OOBIKHOBEHHAs M
JecATUYHas ApoOb, POLIEHTHI;

BBITOJIHATH apU(PMETUIESCKHE OTIEPALINHU C PAIIMOHATIBHBIMH U ACUCTBUTEIHHBIMH YHCIIAMH;

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

OIEpUPOBATh MOHATHSMHU: CTENEHb C LENbIM IOKa3aTeleM, CTaHaapTHas (opma 3amucu
JEHCTBUTENBHOTO YMCJIa, KOPEHb HATypaJbHOM CTENEHM, WUCIIOJIb30BATH MOAXOMAALIYI0 (OopMy
3allUCH JCHCTBUTENIBHBIX YUCEN JUISl PELICHUSI TPAKTUYECKHUX 3aa4 U IPECTaBICHUS JAHHBIX;

OIIEpUPOBATh MOHATUSAMHU: CUHYC, KOCUHYC M TaHI€HC MPOU3BOJBHOIO YIJIa, UCIOJIb30BATh
3aIlUCh ITPOU3BOJILHOTO YIJIa Yepe3 0OpaTHbIE TPUTOHOMETpHUYECKUE (DYHKIUH;

OIIEpUPOBATh MOHATUSAMU: HATypalIbHOE, 1I€JI0€ YHUCIIO, UCIOIb30BaTh IPU3HAKU JETUMOCTU
LEJIBIX YMCell, pa3I0kKEeHUe YUCIa Ha IPOCThIE MHOXKUTEIH JIJIs peIIeHUs 3a/1a4;

OIIEpUPOBATh OHATHUEM: CTENIEHb C PALIMOHAIBHBIM [10Ka3aTeleM;

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

VYpasnenus u nepasencmea:

ONEpPUPOBATh MOHATUSAMH: TOXJIECTBO, ypaBHEHHE, HEPAaBEHCTBO, 1I€JI0€, PAaIMOHAJIBHOE,
UppalMOHATIbHOE YPaBHEHNE, HEPABEHCTBO, TPUTOHOMETPUUECKOE YPABHEHMUE;

BBIMOJIHATE ~ NpeoOpa3oBaHUsl ~ TPUTOHOMETPHUECKHMX  BBIPAXEHMH W pemiarh
TPUTOHOMETPUUECKHUE YPABHEHUS;

BBINOJIHATE NPe0oOpa30BaHUs IEJbIX, PAlMOHATIBHBIX U HPPALMOHAIBHBIX BBIPAXKEHUH U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIMOHAIBHBIX U UPPALMOHAIBHBIX YPaBHEHUIN 1 HEPABEHCTB;

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

MOJICIUPOBaTh peajbHbIE CHUTyallUM Ha S3bIKE aureOpbl, COCTaBJIATh BBIPAKCHMS,
YpaBHEHHs, HEPABEHCTBA IO YCIIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM allnapaTa ajareopsl;

MIPUMEHSTh CBOMCTBA CTETIEHU JJIsl IPEOOPa30BaHUsI BEIPAXKEHUM, ONIEpUPOBATh MOHITUSIMHU:
II0KAa3aTeIbHOE YPABHEHUE U HEPABEHCTBO, PEIIATh OCHOBHBIE TUIIBI IOKA3aTEIbHBIX YPaBHEHUN
Y HEPaBEHCTB;

BBIMOJIHATE MPeoOpa3oBaHUsl BBIPAXKEHUH, COAEp)KAIMX JOrapudMbl, ONEPUPOBATH
MNOHATUSIMM:  JIOTapU(MHUUECKOE YpaBHEHHE M HEPaBEHCTBO, pellaTh OCHOBHBIE THIIbI
Jorapu(pMHUECKUX YPaBHEHUN U HEPABEHCTB,;

HaXOJUTh PEICHUS TPOCTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

ONEpUPOBATh MOHATUSAMH: CHCTEMA JUHEHHBIX YpaBHEHUN M €€ pEIlEeHUE, UCIO0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIs pelIeHUs MPaKTUYECKUX 3a/1a4;

HaXOJUTh PEUICHMs NMPOCTEHIIMX CUCTEM M COBOKYNHOCTEW pallMOHAJIBHBIX YpaBHEHHM W
HEPABEHCTB;

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

Dynkyuu u epaguxu:

OIIEpUPOBATh MOHATUAMM: (QYHKIUS, CIOCOOB! 3ajaHusd (PyHKIMH, 00JacTh ONpeAeieHus U
MHOXECTBO 3HaUCHHUH (PYyHKIMHU, TpapuK QyHKIHH, B3aUMHO 00OpaTHbIE PYHKIINY;

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

UCIOJIb30BaTh TpapuKy QyHKIMH Ui peLIeHNs] ypaBHEHUH;

CTPOUTh W YHUTATh TpadUKd JTUHEWHOW (QYHKIUH, KBAAPATUYHON (YHKIMH, CTEHICHHOM
(GYHKLUU C LEJIbIM [T0Ka3aTeleM;

UCTOJb30BaTh Tpaduku (QYHKIUH Ui HCCIEIOBAHUS TPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLICHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB M pealbHOW *KHU3HH, BbIpaXaTb (OpMyJamMH
3aBHCUMOCTH MEX/1y BETUUYNHAMH;

ONEPUPOBATh IMOHATHSAMHU: Iepuoaudeckas (yHKLIHSA, IPOMEKYTKH MOHOTOHHOCTH
(GyHKIMHU, TOYKH SKCTpeMyMa (YHKIMH, HanOOJbIlIee U HAUMEHbIIee 3HAYeHUs (YHKIHUU Ha
IPOMEXKYTKE, UCII0JIb30BaTh UX JUISl UCCIIEAOBAaHUS (DYHKIMH, 3aJaHHOH rpaduKoMm;

ONEPUPOBATh  TOHATUSAMHU: rpaduKd  TOKA3aTeNbHOW,  JIOTApUPMHUECKOW |
TPUTOHOMETPUUYECKUX (PYHKIUI, N300paXkaTh UX Ha KOOPJUHATHOM IUIOCKOCTH U UCIOJIb30BATh
JUISL PEeUICHUs] yPaBHEHU 1 HEPABEHCTB;

n300pakaTh Ha KOOPAMHATHOHN IUIOCKOCTH I'padMKU JUHEHHBIX YPAaBHEHUH M UCIOJIb30BATh
UX JUIS PELIEHMS CUCTEMBI IMHEHHBIX YPABHEHUM;

UCIOJIb30BaTh I'paUKU QYHKIUHI 17151 MCCIIeJOBAHUS IPOLIECCOB U 3aBUCUMOCTEH U3 APYrUX
y4eOHBIX JUCUIUIUINH.

Hauana mamemamuueckozo ananusa:

ONEpPUPOBATh TOHATHSAMH: TIOCIEAOBATEIBHOCTh, apuU(METHUYecKass W TeOMETpUYecKas
pOrpeccuy;

OIIEPUPOBATH MOHATUAMH: OECKOHEYHO YOBIBAIOIIAs T€OMETPHUYECKasi MPOTpeccusi, cymma
0eCcKOHEUHO yOBIBAOLIEH reOMeTPUYECKO IPOrpeccuy;

3aJaBaTh MOCJIEIOBATEIPHOCTH PA3IIMIHBIMU CIIOCO0AMH;

UCIOJIb30BaTh CBOMCTBA IOCJIEIOBATEIBHOCTEH M MPOrpeccUil JUIsl peleHHs pealbHbIX
3aJ1a4 NPUKIIAJHOTO XapaKTepa;

OINEpPUPOBAThH MOHATUAMU: HENpEpbIBHAS (YHKIUS, MPOU3BOIHAS (DYHKIMH, MCIIOIB30BaTh
reOMEeTPUUECKUN U (PU3NYECKUIN CMBICI POU3BOIHOM /ISl pEeLICHUS 3a/1a4;

HaXO/JUTh MPOM3BOJHBIC AJIEMEHTAPHBIX (YHKIUI, BBIYUCIATH IMPOU3BOAHBIE CYMMBI,
NIPOM3BEACHNUS, YACTHOTO (PYHKITHIA,

UCMOJb30BaTh IPOU3BOAHYIO U MCCIENOBaHMSA (PYHKIMM HAa MOHOTOHHOCTb U
AKCTPEMYMBI, IPUMEHSTH PE3YJIbTAThl UCCIEIOBAHUS K TOCTPOSHHIO IPahuKOB;

HCMOJIb30BaTh MPOU3BOIHYIO JUIS HAX0XKIEHUS HAWITYYIIEero pelieHus B IPUKJIaJHbIX, B TOM
YHCIIe COIMAIbHO-9KOHOMUYECKHX, 3a/1a4aX;

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

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

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

Mnooicecmsa u nocuka:

OTIEPUPOBATH TOHATHSIMU: MHOXECTBO, OTIEPAINY HaJl MHO)KECTBAMH,

HCMOJIb30BATh TEOPETUKO-MHOXXECTBEHHBIN anmapar JJis OMUCAHUS PealbHbIX MPOIECCOB U
SIBTICHHI, TIPU PEIICHUH 33]a9 U3 APYTHX YIEOHBIX MPEIMETOB;

OIEepPUPOBATH MOHATHIMU: OIpEIENIEHUE, TEOPEMA, CIIeICTBUE, JOKA3aTeIbCTBO.

T'eomempus

OIEepPUPOBATH MOHATHIMU: TOUKA, MPSIMasi, INIOCKOCTb;
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IIPUMEHSTh aKCUOMBI CTEPEOMETPUHU U CJIENCTBUSA U3 HUX IPU PELIEHUH I'€OMETPUUYECKUX
3ajay;

OIIEpUPOBATh NOHATHUAMU: NAPAJUIEIBHOCTD U NEPIEHAUKYISIPHOCTD NPSAMBIX U INIOCKOCTEM;

KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE IPAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;

OTIEPUPOBATH MOHATHSAMHU: IBYTPAHHBIA YroJl, TPAHU JBYTPAHHOTO yria, peOpo ABYIrpaHHOTO
yIJ1a, JIMHEHHBIN yroJl ABYTpaHHOTO yIja, IpajycHas Mepa ABYIPaHHOI'O YIJa;

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

pacrno3HaBaTb OCHOBHbIE BHUJAbl MHOIOTPAHHMKOB (IHMpamuza, MHpU3Ma, HMPsIMOYTOJIbHBIN
napajuienaenunesa, Kyo);

KJaccu(UIMpoBaTh MHOTOTPAaHHUKH, BHIOMpAsi OCHOBaHMSA IS KiIacCH(pUKaUU (BBITYKIIbIE
U HEBBINYKJIble MHOI'OI'PaHHHUKH, IIPAaBUJIbHbIE MHOTOTPAHHUKH, NIPSIMbIC U HAKJIOHHBIE NPU3MBI,
napajuiejaenunesb);

OIIEpUPOBATH MOHATHIMU: CEKYLIasl IIOCKOCTh, CEYEHHE MHOI'OI'PaHHUKOB;

OOBSICHATH MPUHIIMIIBI TOCTPOSHHS CEYEHUH, UCIIOIB3YsS METOJ] CIIEIIOB;

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

pelaTh 3a/laud Ha HaXOXKJIEHHE MeOMETPUUECKUX BEJIMUYUH 110 00pa3laM WM aJropuTMaM,
IPUMEHSISI U3BECTHBIE AHAJIMTUYECKHE METObl NPU PELICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3ajJlay Ha BBIYUCIICHHE PACCTOSHUN MEXAY IBYMs TOUKaMH, OT TOUKU A0 MPSMOH, OT TOUKU IO
IJIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS IPSIMbIMU;

pelaTh 3a/laud Ha HaXOXJIEHHE MeOMETPUUECKUX BEIMUYUH 110 00pa3laM WM aJropuTMaM,
IPUMEHSISI U3BECTHBIE AHAJMTUYECKHE METObl NPU PELICHUU CTAaHAAPTHBIX MATEMaTHUYECKUX
3ajjad Ha BBIYMUCJICHUE YIVIOB MEXAY CKPEUIMBAIOIIMMUCS MNPSAMBIMH, MEXAYy MNpsAMOH U
IJIOCKOCTBIO, MEXKTY IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB;

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

ONEpUpPOBaTh MOHATUSIMU: CHUMMETPUS B NPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTbH
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

U3BJIEKaTh, NMPeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HMH(OPMALUIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, mpecTaBICHHYIO Ha YepTeKaxX U pUCYHKaX;

NPUMEHTh reoMeTpuueckue (akTbl JUIsl  peHIeHHs CTEepPEeOMETPUYECKUX  3ajad,
IIPEIIOJIAratoIIuX HECKOJIBKO IIarOB PELICHMs, €CIU YCIOBUS NPUMEHEHUS 3aJaHbl B SIBHOU
dopme;

IIPUMEHSTh MPOCTEHIINE IPOrpaMMHBIE CpPEICTBA M AJIEKTPOHHO-KOMMYHHMKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKHX 3a/1aY;

IIPUBOJUTL TPUMEPHl MAaTEMaTH4YECKMX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE;

IIPUMEHSTh IIOJIyYEHHbIE 3HaHMS HA IPAKTUKE: aHAJIW3MPOBATh pEAlbHBIE CHUTyallMd H
OPUMEHSTh M3YYEHHBbIE TIOHATHA B  IpPOLIECCE IIOMCKAa pEIIeHHs MaTeMaTH4YecKu
chopMyIMPOBaHHOW MPOOIEMbl, MOAETUPOBATh pPEANbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHH,
HCCJIEI0BATh MOCTPOEHHBIE MOJEIU C HCIHOJB30BAaHUEM TI'€OMETPUUYECKUX MOHSTUH U TEOpEM,
anmapara anreOpbl, pelarh IpakTHYeCKUe 3a7aull, CBA3aHHbIE C HAXOXKICHUEM T'€OMETPHUECKUX
BEJIMYUH;

OINEpPUPOBAThH MOHATUAMU: LMUIMHIPUYECKas MOBEPXHOCTh, 00pa3yoolue HUIHHIPUIECKOM
MOBEPXHOCTH, LMIUHAP, KOHUYECKAs MOBEPXHOCTh, 00pa3yroline KOHHYECKOW MOBEPXHOCTH,
KOHYC, c(epruyeckas IOBEpXHOCTb;

pacrno3HaBaTh Teja BpalleHus (HUIMHIP, KOHYC, chepa u map);

OOBSICHATH CIIOCOOBI OJTYYEHUS TeJ BpaIlleHuUs;

KJIacCU(UIUPOBATh B3AUMHOE PACIOI0KEHUE CPepbl U MIOCKOCTH;

OIIEpUpPOBaTh MOHATHUSAMHU: IIAPOBOM CErMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTA,
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IIapOBOM CJIOM, OCHOBaHHE IIAPOBOT0 CJIOSI, BBICOTA IIAPOBOTO CJI0sI, IIAPOBOM CEKTOD;

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

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

BBIYUCIISATH COOTHOIICHHS MEXAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu OI0OHBIX TEI;

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 TN BPAIICHHUS,

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

OIIEpUPOBATh IIOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH JEHCTBUS CIOXKEHHSI BEKTOPOB, BBIYUTAHHUS BEKTOPOB M YMHOXEHHS BEKTOpa Ha
YHCI0, 0OBACHATH, KAKUMU CBOWCTBAMH OHU 00JIaJIat0T;

MIPUMEHSITH [IPaBUIIO MapajlieenuIe/a;

OIEpUpPOBATh NOHATHUAMU: JEKApPTOBbI KOOPJIMHATHl B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yrojl MEXIY BEKTOpaMH, CKalsIpHOE
IIPOU3BE/IEHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

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

3a/1aBaTh INIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEMEe KOOpMHAT;

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

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

pemiath 3aJauyd  Ha JIOKa3aTelbCTBO MAaTEMaTHYECKUX OTHOLIEHUH U HaXOXICHHUE
TE€OMETPUYECKUX BEJIIMYHMH MO 00pa3laM MM aJITOPUTMaM, IMPUMEHsSI U3BECTHBIE METOABI IpU
pEIIeHUH CTaHIaPTHBIX MaTEMAaTHYECKUX 3aa4;

MPUMEHSTHh MPOCTEHIINE NPOrpaMMHBIE CpPEJICTBA M 3JIEKTPOHHO-KOMMYHHKAI[MOHHBIE
CUCTEMBI IIPY PELLIEHUU CTEPEOMETPUUECKUX 3a7ay;

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

MPUMEHSTh IOJIyY€HHbIE 3HAHMsS Ha MpaKTHKE: aHAIU3UpPOBaTh peajbHbIE CHUTYyalUd U
IPUMEHATh  M3YyYEHHBIE TOHATUA B  IPOLECCE IIOMCKAa PELIEHUs  MaTeMaTH4YECKH
c(hopMyJIMpPOBaHHON MpPOOJIEMBbI, MOAEIUPOBATH pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETPUH,
MCCIJIE0BATh TOCTPOEHHBIE MOJEIN C MCIOJIB30BAHUEM TI'€OMETPUUYECKUX IOHATHH U TEOPEM,
anmnapara ajireopsl, pelarh MpaKTUYECKHUE 3a/1a4M, CBSI3aHHBIE C HAX0XIEHUEM F€OMETPHUUECKUX
BEJIMYHH.

Beposamnuocmv u cmamucmuka

YUTATh U CTPOUTH TAOJIHUIIBI U JUATPAMMBIL;

ONIepUpPOBATh NOHATUIMU: CpelHEe apuMeTHuyecKoe, Mearana, HauboJblliee, HauMeHbIlIee
3HAUEHUE, pa3Max MacCHBa YUCIIOBBIX JAHHBIX;

ONEpPUPOBATh TOHATUSAMHU: CIIy4alHBIM SKCIEpUMEHT (OMbIT) U cly4dyailHOe CcoOBITHE,
3JIEMEHTApPHOE COOBITHE (DJIEMEHTAPHBIN MCXO0/) CIYyYalHOTO OMbITA, HAXOJIUTH BEPOSITHOCTU B
OTbITaX C PABHOBO3MOXKHBIMH CITy4alHBIMU COOBITHSIMH,

HaXOJUTh M CPAaBHUBATH BEPOSTHOCTH COOBITUN B M3YyYEHHBIX CIy4ailHBIX 3KCIIEPUMEHTAX;
HAaxXOJUTh W (POPMYIHPOBATH COOBITHS: TIEPeCeUeHHEe W OOBEAMHEHUE MAaHHBIX COOBITHH,
COOBITHE, TPOTHUBOMOJIOKHOE ITAaHHOMY COOBITHIO, TOJb30BATHCS JIUarpaMMamu Diiiepa u
bopMyIoii croKeHusI BEpOSATHOCTEN MPU PEILIEHUH 3ajay;

ONEepPUPOBATh MOHATUSMH: YCJIOBHAs BEPOSTHOCTb, HE3aBUCHUMBIE COOBITHS, HAXOIUTh
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BEPOSITHOCTH C ITIOMOILIBIO IIPaBUjIa YMHOXKEHUS, C TIOMOIIBIO IepEBA CIIy4allHOIO OIIBITA;

MPUMEHATh KOMOMHATOPHOE MPABHIIO YMHOXKEHUS MPHU PEIICHUH 3a/]1a4;

OIEPUPOBATH IMOHATUAMU: UCIBITAHUE, HE3aBUCUMBIE UCIIBITAHUS, CEPUS UCIIBITAHUM, yCIIeX
U Hey/aya, HaXOJIUTh BEPOSTHOCTU COOBITHM B CEpUM HE3aBHCHMBIX HCIIBITAaHUI 10 MEPBOrO
ycrexa, HaX0JIUTh BEPOSTHOCTH COOBITUI B CEpUH UCIbITaHUN bepHyim;

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

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

OIIEpUPOBATh IOHATHEM MATEMAaTHYECKOIO OXHUAAHWS, IPUBOAUTH NPHUMEPHI, Kak
IIPUMEHSAETCd MAaTeMAaTHYECKOE OXHUAAHUE CIIy4alHOW BEJIMYMHBI HAXOIAUThb MaTEMaTUYECKOE
OKHJAHME I10 TaHHOMY PaCIpPENEICHHUIO;

UMETD IIPEJCTABICHHUE O 3aKOHE OOJIBIIUX YHCE;

UMETBH IPEJCTABICHNE O HOPMaJIbHOM PaclpeiciICHUN.

Oobyyaromuiica Ha 6a30BOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYHTHCS:

OnepupoBaTh MOHATUSMHU: KOHEYHOE MHOYKECTBO, 3JIEMEHT MHOXECTBA, IOJMHOKECTBO,
nepecedeHre U OOBEAMHEHHE MHOKECTB, YHCJIOBBIE MHOXECTBA HAa KOOPAWHATHOW MPSIMOH,
OTpE30K, HWHTEpBaJl, IIOJYWHTEpBaJ, IPOMEXKYTOK C BBIKOJIOTOM TOYKOHM, TIpaduyeckoe
MIPEACTABICHUE MHOKECTB Ha KOOPAMHATHOU IIJIOCKOCTH;

OIIEpUPOBATh MOHATUAMHU: YTBEP)KICHHE, OTPULIAHUE YTBEP)KIACHUS, UCTUHHBIE U JIOKHBIE
YTBEPKACHHUSI, IPUYMHA, CIICACTBHE, YACTHBIN clTydail OOIIEeTro YTBEPKIACHHS, KOHTPIIPUMED;

IIPOBEPSATH NPUHAJIEKHOCTD JIEMEHTA MHOXKECTBY;

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

MIPOBOAMTD TOKA3aTEIbHBIE PACCYKIACHHUS JIJIs1 0OOCHOBAHUSI ICTUHHOCTH YTBEPKACHHM.

B noBceiHEBHOM KM3HU U ITPU U3YYEHHUH IPYTHX IIPEIMETOB:

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

IIPOBOJIUTH JTOKA3aTEIIbHBIC PACCYKICHUS B CUTYallUsIX [TOBCEJHEBHOM KU3HH, ITPU PEIICHNUN
3a/1a4 U3 IpYyrux NpeIMeToB

CB0OOJHO oOmepupoBaTh MOHATUSIMM: IEJI0€ YUCIO, JEIMMOCTb YHCET, OOBIKHOBEHHAs
NpoOb, NecaTu4Has JpoOb, palliOHAIBHOE YHUCIIO, MPUOIMKEHHOE 3HAaYEHNE YHCIa, YacTh, A0,
OTHOIIEHHE, IPOLICHT, MOBBILICHNE U TOHMKEHUE HA 3a/laHHOE YUCJIO MPOIIEHTOB, MacIlTao;

IIPUBOJUTH IIPUMEPHI YHCEII C 3aJaHHBIMU CBOMCTBAMHU JIETTUMOCTH;

OIIEpUPOBATh MOHATHAMU: Jorapudm 4ucia, TPUrOHOMETPUYECKasi OKPYKHOCTb, paJlaHHas
U TpagycHas Mepa Yyria, BEIWYMHA YIJa, 3aJaHHOTO TOYKOW Ha TPUTOHOMETPUYECKOU
OKPY’KHOCTH, CHHYC, KOCHHYC, TAHT€HC M KOTAaHI'€HC YIJIOB, HMEIOIIUX IPOU3BOJIBHYIO
BEIIMYUHY, YUCIIA € U T,

BBINIOJHATh apu(METHUECKHe JAeMCTBHs, coyeTass YCTHblE M IHUCHbMEHHBIE IIPUEMBI,
OpUMEHSS IPH He0OXOAUMOCTH BBIYMCIUTEIbHBIC YCTPONUCTBA,

HaxOJUTh 3HAYEHHUs KOPHS HATYPAJIBHOW CTENEHH, CTEIIEHN C PAallMOHAIBHBIM IIOKA3aTeIEM,
Jorapugma, UCToNb3ys MPU HEOOXOJUMOCTH BBIUUCIUTENBHBIE YCTPONCTBA,;

MT0JI30BATHCS OLEHKOW W MIPUKUJIKOW MTPU IPAKTUYECKUX PACUETaX;

IPOBOJUTH IO H3BECTHBIM (OpMylIaM M MpaBHjiaM IpeoOpazoBaHus OYKBEHHBIX
BBIPAXXEHH, BKIIIOUAIOIIUX CTENIEHU, KOPHU, JTIorapu(PMbl U TPUTOHOMETpUYECKHE (DYHKLINU;

HAXO/JUTh 3HAYEHUS YMCIOBBIX M OYKBEHHBIX BBIPQXKEHHUH, OCYIIECTBISSI HEOOXOIUMbIE
MOJICTAHOBKH U NpeoOpa3oBaHus;

n300pakaTh CXeMaTHYECKU yroJj, BEIMYMHA KOTOPOTO BRIpaXKEHA B Ipajycax WM pajraHax;

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

B noBceHEeBHOM KM3HU U ITPU U3YYEHUM IPYTHX YUEOHBIX NIPEAMETOB!

BBIIIOJIHATh JIEMCTBHUSL C YHCIOBBIMM JAHHBIMU IpU PELICHUU 337a4 IPAKTUYECKOIO
XapakTepa M 337a4 U3 paA3IMYHBIX OOJNacTeil 3HAHWHA, WCHONB3Yyd NpPU HEOOXOAMMOCTHU
CIIPaBOYHbIE MaTE€PHAIbl U BBIYMCIUTEIbHBIE YCTPOUCTBA;

OLICHMBATh, CPABHMBAThb WU HCIOJB30BaTh IPU PEIIEHUU IPAKTHUUECKUX 337a4 YHUCIIOBBIE
3HAYEHUS] pPEaJbHBIX BEJIMYMH, KOHKPETHBIE YHCJIOBBIE XapaKTEPUCTHKH  OOBEKTOB
OKpYXaroIlero Mupa

Pemate pamuoHanbHble, TIOKa3aTelbHbIE U JIOTapu(MUUYecKHe ypaBHEHHS UM HEpPaBEHCTBA,
pocTeiiire nppauoHaIbHble U TPUTOHOMETPUYECKIE YPABHEHUSI, HEPABEHCTBA U UX CUCTEMBI;

UCIOJIb30BAaTh METO/bl PELIEHUS YPAaBHEHUM: NMPUBEACHUE K BUIY «IIPOU3BEIECHUE PaBHO
HYJIIO» WU «4aCTHOE PaBHO HYJIIO», 3aMEHa IEPEMEHHBIX;

HCII0JIb30BaTh METOJI MHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB;

UCIOJIb30BaTh Tpaduyeckuil MeToa Juis MNpUOIMKEHHOTO pElIeHHUs ypaBHEHUH W
HEPABEHCTB;

n300pakaTh Ha TPUTOHOMETPUYECKONW OKPYXKHOCTH MHOXKECTBO PEUICHUN MPOCTEHIINX
TPUTOHOMETPUYECKUX YPaBHEHUN U HEPABEHCTB;

BBITIONHATh OTOOpP KOpPHEW ypaBHEHUW WM pEUICHHH HEpPaBeHCTB B COOTBETCTBUU C
JIOTIOJTHUTEILHBIMH YCIIOBUSIMUA U OTPAaHUYCHUSMH.

B noBceiHEeBHOM KM3HU U [IPU U3YUEHHUH IPYTHX YUEOHBIX PEAMETOB:

COCTaBJIATh U PEIIATh YPaBHEHUS, CUCTEMbl YPABHEHUH M HEPABEHCTBA IPU PEIICHUHU 3a7a4
JPYTUX y4eOHBIX NPEAMETOB;

UCIIOJIb30BaTh YPAaBHEHUs U HEPABEHCTBA IS IIOCTPOCHHUS U UCCIIENOBaHUS IPOCTEUILINX
MaTeMaTUYECKUX MOJIEJIEN peallbHbIX CUTYallui WIN MPUKIAIHBIX 3a7a4;

YMETb MHTEPIPETUPOBATH IIOJYYEHHBI IIPU PEIICHUHM YPAaBHEHHs, HEPABEHCTBA WIN
CUCTEMBI PE3yJIbTaT, OLIEHUBATh €0 MPaBIONOA00ME B KOHTEKCTE 3a/laHHON pealbHON CUTYalluu
WIM IPUKJIAHOM 3a1auu

OnepupoBaTh TMOHATHSMH: 3aBUCUMOCTb BEJIWYMH, (YHKLHSA, apryMEHT W 3Ha4yeHHE
GyHKLIMH, O0JIaCTh OIpeNeNeHUs] ¥ MHOXXECTBO 3HaueHH (QyHKIUH, rpaduK 3aBHCHUMOCTH,
rpadux QyHKINU, HYIH QYHKIUHU, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, BO3pAaCTaHHE HA YHCIOBOM
IPOMEXYyTKe, yObIBaHHE Ha 4YHCIOBOM IPOMEXYTKE, HauOoJblllee U HauMEHbIlee 3HauYCHHE
(GYHKIIMM Ha YUCIOBOM NPOMEXYTKE, Mepuoanyeckas (QyHKUHS, NEpPUO, YETHAsE U HEUYETHas
byHKIUY;

ONEpUPOBaTh MOHATUSAMHU: TMpsMas U oOpaTHas MPONOPLUHUOHAIBHOCTb, JMHEHHas,
KBaJpaTHU4Has, JorapupMuuecKas 1 rnokazaTreiabHas QyHKIMH, TPUTOHOMETpUYECKHe (QYHKIINH;

ONpeAeNATh 3HaueHHE (YHKIMM 1O 3HAYEHMIO apryMeHTa MpU pa3IndHbIX CcHocobax
3a1aHusl QyHKIUHY;

CTPOUTH IpapUKU U3yUYEHHBIX (YHKIUI;

OIHUCHIBAaTh MO TpaUKy W B MpocTeHImuX ciaydasx Mo ¢Gopmyse MOBEIEHHUE U CBOWCTBA
GyHKIMHI, HaXOJUTh 10 TpaduKy QYHKIIMU HauOOJIbIINE U HAUMEHBIINE 3HAYCHUS;

CTPOUTBH ACKHM3 Tpaduka (QYHKIUH, YHOBIECTBOPSIOUICH MPHUBEICHHOMY HaOOpy YCIIOBHA
(MpoMEeXyTKH BO3pacTaHMs/yObIBaHMS, 3HAu€HHWE (YHKIMM B 3aJ@aHHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMIITOTHI, HYJIU (PYHKIIUH U T.1I.);

peliaTh ypaBHEHHMsI, IPOCTEUIIINE CUCTEMBI YPAaBHEHHM, UCIIONb3Yys CBOMCTBA QYHKIMHM U UX
rpauKoB.

B noBceHeBHOI KU3HU U IPU U3YYEHUU APYTUX YIEOHBIX MPEIMETOB:
ONpeAeNsATh Mo rpadukaM M HCIONb30BaTh ISl PELICHMs] NMPUKIAJHBIX 3a/ad CBOWCTBA
peasbHBIX MPOLECCOB U 3aBUCHUMOCTEN (HanOOJbIINEe W HAMMEHBIIME 3HAUYEHUS, MPOMEXKYTKH
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BO3pacTaHMui U yObIBaHUS (YHKLHHU, TMPOMEKYTKH 3HAKOIOCTOSHCTBA, ACHUMIITOTBI, IEPUOJ U
T.IL);

MHTEPIPETUPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOM IIPAKTUYECKON CUTYalNH;

OIpeNesIATh MO rpadukaM MpocTeHIIne XapaKTepPUCTHKH MEPUOJMYECKUX IPOLECCOB B
0MOJI0TUH, SKOHOMUKE, My3bIKE, paAHOCBA3H U Jp. (aMILUIUTY1a, IEPUOJ U T.I1.)

OmnepupoBaTh NOHATUAMM: HPOM3BOJIHAS (YHKIMM B TOUYKe, KacarelbHas K rpaduky
(dbyHKIMHU, TPOU3BOAHAS PYHKINY;

BBIYHCIIATh HPOU3BOJHYIO OJHOYIEHA, MHOTOYICHA, KBAJAPAaTHOIO KOPHS, MPOU3BOIHYIO
CYMMBI () yHKIIHIA;

BBIUUCIIATh IIPOM3BOJHBIE 3JEMEHTapHbIX (YHKIMH M MX KOMOMHALUM, HCIOJIb3YS
CIIPaBOYHbBIE MaTEpPUAJIbI;

UCCIIeI0BaTh B MPOCTEHIINX CiIydasX (YHKLIUU HA MOHOTOHHOCTb, HAXOAUTh HAaHOOJIbIINE U
HalMEHbIIME 3HA4eHUS (QYHKUUH, CTPOUTh TpauKH MHOTOWIEHOB M  IMPOCTEHIINX
paLMOHATBHBIX (DYHKIMH C UCIIOJIB30BAaHUEM alllapaTta MaTeMaTHYECKOro aHaIu3a.

B noBceqHeBHOM KU3HU U IPU U3YYEHHUU APYTUX YUEOHBIX MPEIMETOB:

pemarh NPUKIATHBIE 334a4dl W3 OWONOTHH, (U3MKH, XWUMHH, SKOHOMHUKH W APYTHX
IIPEIMETOB, CBA3aHHBIC C UCCIIEIOBAHUEM XapAKTEPUCTUK PEANIbHBIX IPOLECCOB, HAXOKIEHUEM
HauOOJIbIINX U HAUMEHBIINX 3HAYEHUH, CKOPOCTH U YCKOPEHUS U T.I1.;

MHTEPIPETUPOBATH ITOJTYYECHHBIE PE3YIIbTATHI

HNmers mnpencraBieHHEe O MAMCKPETHBIX M HENPEPBIBHBIX CIy4YalHBIX BEIWYMHAX, H
pacnpeeseHusX, 0 HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH;

HMMETH NIPEJCTABICHUE O MATEMATUYECKOM OXKUJAHUU U JUCIIEPCHH CIIyYalHbIX BEIMYHH;

UMETh IIPEACTABICHUE O HOPMAJIbHOM pACHPENCICHUM U INPUMEPAX HOPMAIBHO
pacHpeaesIeHHbIX CIIy4aliHbIX BEJINYMH;

IIOHUMATh CYTh 3aKOHA OOJIBIINX YKCET U BEBIOOPOYHOIO METO/1a U3MEPEHHSI BEPOSITHOCTEH;

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

MMETh IPEACTABICHUE O Ba)XKHBIX YAaCTHBIX BHMJAX pAaCHpEACIICHHMM W NPUMEHSATh UX B
pEILLIEHNN 3a]a4;

HMMETH NPEJCTABICHUE O KOPPEISIIIUY CIIYYalHBIX BEJTUYMH, O JMHEHHON pErpeccui.

B noBcenHeBHOIM KU3HU U MIPU U3YYEHUU APYTHX MPEAMETOB:

BBIYHCIISTH UM OLICHUBATh BEPOSATHOCTH COOBITHI B peaIbHOM JKU3HH,

BBIOMPATH MOJIXOIAIINE METOIBI TIPEICTABICHUSI K1 00PaOOTKU JaHHBIX;

YMETb pelllaTh HECIOXKHBIE 33/1a4i Ha MPUMEHEHHE 3aKOHA OOJBIINX YKCeT B COI[MOJIOTHH,
CTpPaxOBaHMH, 3JAPaBOOXPAHEHUM, OOECTICUCHHHM O€30MaCHOCTH HACEJICHUS B UYPE3BBIYAITHBIX
CUTYaIUAX

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

BBIOMpATH ONTUMANBHBIN METO PEIICHUS 33/Ia4H, PacCCMaTPUBAas pa3InYHbIC METOIBL;

CTPOUTH MOJIENIh PEUICHUS 3a/1a4H, IPOBOJIUTH JOKa3aTEIbHbIE PACCYKICHHUS;

pemars 3ama4y, TpeOyromue Tmepedopa BapUAHTOB, TMPOBEPKH YCIOBWIA, BBIOOpA
ONTUMAJIBHOTO PE3yIbTaTa;

aHAIIM3UPOBATh M MHTEPIPETUPOBATH PE3YNIbTAThl B KOHTEKCTE YCIIOBHUS 3a/ladyM, BHIOMPATH
penIeHus1, He MPOTUBOPEYAIe KOHTEKCTY;

MEePEeBOUTH MPHU PEIICHUHU 33Ja4d MH(DOpPMALHMIO U3 OJHOU (HOPMBI B APYTYIO, UCIIONIB3YS
IpU HEOOXOTMMOCTH CXEMBbI, TaOIHIIbI, TPaQUKH, TUarpaMMBI;

B noBceHeBHOM KNU3HU U IPU U3YYEHUU APYTHX MPEAMETOB:

pelaTh IPaKTUYECKUE 3a1a4U U 3a[1a4d U3 IPYrUX INPEeIMETOB

OnepupoBaTh MOHATUSAMU: TOYKA, MpsAMas, MJIOCKOCTh B MPOCTPAHCTBE, MapalieIbHOCTh U
NEPIEHAUKYIIAPHOCTD IIPSAMBIX U IIJIOCKOCTEM;
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MPUMEHSTh IS PEIIeHUsl 3a1ad TeoMeTpudeckue (HakThl, €CIU YCIOBUS MPUMEHCHHS
3aJIaHbl B IBHOU (popme;

peliaTh 3a7a4 Ha HaX0KJICHUE TeOMETPUICCKUX BEITUYHH 0 00pa3iiaM W aJrOpUTMaM;

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

W3BJICKaTh, WHTEPIPETUPOBATh M MPEOOPA30BBIBATH HHPOPMALUIO O TEOMETPUYCCKUX
durypax, mpeJCcTaBIeHHYIO Ha YepTEeKaX;

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

OIMCHIBATh B3aUMHOE PACIIOJIOKEHUE MPSMBIX U IIOCKOCTEH B TIPOCTPAHCTBE;

(hopMyIIMpoOBaTh CBOMCTBA M MPU3HAKH (PUTYD;

JIOKa3bIBATh TEOMETPUYCCKUE YTBEPKICHUS;

BIIQJICTh CTAaHAAPTHOW KiIaccH(UKAIMEH MPOCTPAHCTBEHHBIX (GUTYp (MUPAMHUIBI, TPU3MBI,
napauieIenuneb);

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

BBIYHCIISTH PACCTOSIHUS U YTIIBI B TIPOCTPAHCTBE.

B noBceHEBHOM KU3HU U IPU U3YYEHUU APYTHUX IIPEAMETOB:

UCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (QUTyp AN pelieHusl 3aJad MPaKTUYECKOTro
XapakTepa | 3aj7a4 u3 Apyrux odaacTedt 3HaHUM

OnepupoBarh NOHATHSIMU JEKAPTOBbI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, YroJd MEXIAY BEKTOPAMH, CKAISIPHOE
MIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE BEKTOPBI;

HaXOJUThb PACCTOAHHUEC MCXKAY ABYMSA TOYKAMH, CYMMY BCKTOPOB H IMPOHU3BCACHUC BCKTOpPA
Ha YUCJO, YIOJ MEXAY BEKTOpaMH, CKAJIPHOE IPOU3BEJICHUE, PACKIIAbIBATh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM;

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

pemaTh IpocTerIme 3a1a4i BBEJICHUEM BEKTOPHOTO Oa3uca

[IpeacraBnsaTh BKIJIA BBIAAIOLIMXCSA MAaTEMAaTUKOB B PA3BUTHE MATEMAaTUKU U UHBIX HAYYHBIX
o0OJacTen;

IIOHUMATh POJIb MATEMATUKU B pa3BuTuu Poccun

HUcnonp30BaTh OCHOBHEIC MCTOAbI OOKa3aTCJIbCTBA, MNPOBOJUTH JOKA3aTCIbLCTBO U
BBITIOJIHATH ONPOBEPKEHUE;

IMPUMCEHATH OCHOBHBIC METO/IbI PECIICHUA MAaTCMATUUCCKUX 3a/1a4;

Ha OCHOBE MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEM B NPHUPOJE XapaKTepU30BaATh KPACOTY HU
COBEPILIECHCTBO OKPYKAIOIIETO MUPA U MMPOU3BEIAECHUN HCKYCCTBA;

MPUMEHATHh MPOCTEUIINE MPOTrPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHUCTCMBI ITPU PCHICHUN MAaTEMATUYCCKUX 3a1a4

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

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

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

3.1 ®opMBbI TeKyLIEr0 KOHTPOJIS

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

Texymumii KOHTPOJb pe3yabTaTOB OCBOEHHS AMCLUIUIMHBI B COOTBETCTBUHM C paboueit
IporpaMMOil ¥  KaJeHJapHO-TEMAaTHUYECKUM IIJJAHOM MPOUCXOJUT TPU HCIOJIb30BAHUU
CJIEAYIOIIMX 00s13aTeNbHBIX (POPM KOHTPOJIS:
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— 6bINOJIKEHUE NPAKMU4YeCKux pa60m,

— NnpoeepKa 6blNOJIHEHUA CamocmosimenbHou pa60mbz cmy()eHmoe,

— NpoBeEPKA 6blNOJIHEHUSL KOHMPOJIbHbLX pa6om.

Bo BpEMs IIPOBCACHUA y‘IC6HBIX 3aHATHI JOIOJHHUTECIBHO HCIIOJIB3YIOTCA CICAYIOMHNE

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

BbinoJsiHeHHe U 3alMTAa NpaKTHYeckuX pador. [IpakTudeckue pabOTHI MPOBOISATCS C

LEJIbI0 YCBOCHHSI M 3aKPEIUICHUs] PE3y/IbTaTOB OCBOCHUS JUCIUIUIMHBL. B Xoze npakTuueckoiu
paboThl OOyUalolUeECs y4arcs UCHOIb308aMb (POpMYIbl, U NPUMEHAMb pa3IuiHble MemoOuKu
pacuema, aHAIU3UPOBAMb NOJYYEHHble pe3yIbmamsl U 0elamb 6bleo0bl, ONUPAACL Ha
meopemudecKue 3Hanusl.

Crnucok npakTUYECKUX padoT:
[Tpaktuyeckas paGora Nel «Apudmernyeckue onepanuy ¢ PalUOHAIBHBIMU YHCIAMH,
IpeoOpa30BaHusl YUCIOBBIX BBIPAXKEHUI»
[IpakTtnueckas pabora Ne2 «JleiictBuTenpHbie uuncia. CraHmapTHas ¢dopma 3amucu
JNEHUCTBUTEIBHOTO YNCIIA»
[TpakTudeckast paborta Ne3 «HaTypanbHble U IIeTbIe YHCIIa B 337a9aX U3 peaabHOU KU3HU
[Tpaktuyeckas padora Ned «[Ipu3HaKy AETMMOCTH IEITBIX YUCEID)
[TpakTdeckas pabota No5 «Apudmernueckne ornepanuu ¢ JeHCTBUTSILHBIMEA YUCIIAMU)»
[Tpaktuyeckas pabora Ne6 «lIpeoOpa3oBaHMe YHCIOBBIX W OYKBEHHBIX BBIPAXECHUH,
COJIEpIKalINX CTEIICHU
[Tpaktuyeckas pabora No7 «PemieHre NpUKIaJAHbIX 33124 Ha CIIOKHBIE TIPOLIEHTHI»
[lpaktuyeckas pabora Ne8 «IIporpeccus. Apudmerndyeckas W TIeOMETpUYECKast
nporpeccuu. beckoneuHo yObIBarolas reoMeTpudeckas porpeccusi»
[Tpaktuyeckas pabora Ne9 «Cymma OeckOHEYHO YOBIBAIOIIEH I'€OMETPUYECKOM
nporpeccuu. @opMyiia CI0KHBIX IPOLICHTOB)»
[Ipaktuueckas padora NelO «HMcmonp3oBanue mporpeccuu A pelieHus peajbHbIX 3a7ad
IPUKIIATHOTO XapaKTepay
[TpakTtuyeckas padora Nell «3Haku cuHyca, KOCUHYCA U TAHI'€HCA»
[Tpaktnyeckas padora Nel2 «TpuroHoMmerpuyeckue TOKAECTBAY
[Tpaktuyeckas padora Nel3 «Dopmyiibl TpUBeICHUS
[TpakTnueckas padota Nel4 «IIpumenenue Gopmys TPUTOHOMETPUH IIPU PELLIEHUH 3a4a4»
[TpaxTrueckast padota Nel5 «IIpeoOpazoBaHue TPUTOHOMETPUUECKUX BBIPAXKECHHUI»
[TpakTnueckas padora Nel6 «Cymma u pazHocTh cuHycoB. CymMma U pa3HOCTh KOCHHYCOB)
[TpaxTuueckas padota Nel7 «I'padux ¢pynkiuu. McciaenoBanue GyHKIIIIN»
[Tpaktnueckass pabora Nel8 «CBoiicTBa M TIpadUKH CTENEHHBIX, MOKAa3aTEeIbHbIX H
Jgorapu(pMUUEcKUX QYHKIHID
[Tpaktuyeckas pabGora Nel9 «Mcnonb3oBanue rpadukoB GYHKIMNA [UIS  pelIeHHs
YpaBHEHUH U CUCTEM»
[Tpaktuyeckas pabora Ne20 «IlepectanoBku u paxkropuan. Yucio coueTaHuin»
[Tpaktuyeckas pabora Ne21 «Tpeyronsauk Ilackans. @opmyna 6uHoma HeroToHa»
[TpakTuyeckas pabora Ne22 «PemieHne MpakTHMYECKHX 3afad C MCIOJIb30BAHUEM IPaBUII
KOMOHHATOPUKI
[Tpaktnueckass pabora Ne23 «IIpumepsl NpUMEHEHUS MAaTEMaTHYECKOro OXKUIaHUS
(cTpaxoBaHue, notepes). MaTemMaTHuecKoe 0XKHUJAaHUE CyMMBbI CITy4allHbIX BETHUHH»
[Tpaktuyeckas pabora Ne24 «Omnepauuu Haj COOBITHSAMH: IepeceyeHHue, OoObeInHEHHE
COOBITHH, TPOTHBOIOJIOKHBIE COOBITHS)
[IpakTuueckass pabora Ne25 «Cnoxenue BeposTHocTed. HesaBucumple COOBITHS.
YMHOKEHNE BEPOSITHOCTEN»
[Tpaktuyeckas pabora Ne26 «Ciyudaiinble BenuuuHbl. LleHTpanbHble TEeHASHIIUH Cy4aiHOM
BEJIMYMHBI»
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[Tpaktuyeckas padora Ne27 «3akoH O0NbIIMX Yncesl. BHIOOPOUHBIN METO] HCCIeJOBaHUI
[TpakTuueckas padora No28 «HemnpepsiBHBIC CTydaliHbIE BETUYHHBI (PACTIPEICTICHMS )
[Tpaktrueckas padora No29 «I[loBTOpeHHE H3yUEHHOT0)

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

[Tpaktuyeckas padora Ne31 «IIpousBoaHast 1 SKCTPEMyMBbI (DYHKITHUI

[TpakTuaeckas pabora Ne32 «IIpoBeneHue ¢ TOMOIIBIO MPOU3BOMHOW HCCIICTOBAHHUS
GyHKITII

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

[TpakTrueckas padota Ne34 «PemieHre HEpaBEHCTB C OJJHON MIEPEMEHHOM

[Tpaktrueckas padora Ne35 «PemieHne HepaBeHCTB METOJIOM HHTEPBAJIOBY

[IpakTtnueckas pabora Ne36 «PemieHue cucTeM ypaBHEHUH METOJOM TI0JICTAHOBKH,
METOJIOM aJNre0panyecKoro CI0KEHUS U METOJIOM BBE/ICHUS HOBOW MEPEMEHHOIN»
[Tpaktuyeckas padora Ne37 «Pemienne uppanvoHaIbHBIX U MMOKA3aTEIbHBIX YpPaBHEHUH H
HEPABEHCTB)»

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

[TpakTnueckas padora Ne39 «lepneHauKyIIpHOCTH NPSIMOM U IIOCKOCTH. Teopema o Tpex
MEPIECHIUKYIIAPaX»

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

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

[TpakTideckas padora Ne42 «OOBeM nmupaMuIbl, KOHYCa U IIapa

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

[TpakTuueckas pabota Ne4S «lIpocTeiiiiue 3aaun B KOOpANHATAX

[TpakTrueckas padota Ne46 «CkansipHoe IpOU3BeIEHNE BEKTOPOB»

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

[Tpaktnyeckas pabora Ne48 «IloBTopeHue u3y4eHHOro»

IIpakTnyeckas padora Nel
«ApupMeTHyecKHe ONepanvu ¢ PANMOHAIbHBIMHI YU CJIAMHU, IPe0dpa3oBaHus
YHCJIOBBIX BhIPAsKeHHI»
2m+1 2m-— 1) 4m

3aoanue 1. YIpoCTHTE BbIpaKEHHE: (

2m—1 2m+1) 10m—-5
x+3 (x+3 x-3
3aodanue 2. YNpOCTUTE BBIPAKEHHE: ——— - +
x +3 \x—-3 x+3
12°
3aoanue 3. Halinure 3Ha9€HNUE BRIDAKEHUSA: ——
274
2°.77 26°.2"
3aoanue 4. Halinure 3Haue€HUE BBIPAKCHUS: T
14 137 -8

3adanue 5. BeIoOIHUTE IEHCTBUS:

p
‘ 62-0,211—3;§J:2+8i
.3 6 9 15
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IIpakTnyeckas padora Ne2

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

3adanue 1. TpecTaBbTe CTENEHb C APOOHBIM IIOKa3aTelleM B BUE KOpHS ¢, m>, d 7
3adanue 2. TlpuBecTn yka3zaHHOE BBIpQKCHHE K BUAY, IJIE @ — PallMOHAIBHOE YHUCIIO, b —
1 2

V375

3aoanue 3. Yupoctuts: N2a -i/4a , /121-36

3adanue 4. 3amMenuTe apupMeTHIECKNE KOPHU CTENICHAMHU C JAPOOHBIM MOKa3aTeneM v 24’ ,
Wx, Vb

3aoanue 5. BoioHUTE IEHCTBHE (\/g —24)- V2

IpakTnyeckas padora Ne3
«HaTtypanbHble U 1eJIble YHCJIAa B 3271a49aX U3 PeaIbHOM JKU3HI»
3aoanue 1. Pa3noxuts Ha MHOKUTENN uyncio 16 380

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

HaTypaJIbHOC YHUCJIO

3adanue 3. HaifTi HaTypaIbHbIE PELICHHS YPABHEHHS X +6X=-3

3aoanue 4. B ¢upme «Ox, mpokady!» CTOMMOCTh TOE3IKHM Ha Takcu (B pYyOssix)
paccuuthiBaercs o popmyne C=150+11%(t-5), rne t — MIUTETBHOCTD MOE3KU, BEIpAKEHHAS B
munyTax [lonb3ysch 3Toit popmynoi, paccuuTaiTe CTOUMOCTh 8-MUHYTHOM MOE3IKU.

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

IIpakTuyeckas padora Ned
«I[Ipu3HaKH 1eJTUMMOCTH LeJIbIX YHCce»

3aoanue 1. OnpenenuTh Ha Kakve 4yuciaa 0e3 ocTaTKa JEIUTCS 4ucio 1525 mpu momoru
MPU3HAKOB JeIMMOCcTH Ha 2, 3, 5, 7, 10.

3aoanue 2. VI3 pspa HaTypaJdbHBIX YHCeNl BbIIUCATh Bce yucia oT 36 mo 141, xoTopsie
nenadrcs Ha 9.

3a0anue 3. V3 psna HaTypaslbHBIX YMCeN BBIIMCATh Bce yHcaa oT 57 1o 252, KoTopsle
eJsITes Ha 5.

3aoanue 4. VI3 psiaa HaTypaibHBIX YHCEI BBIMKUCATh BCe HEUETHBIE yKcia oT 455 1o 567.
3aoanue 5. Ycranosuth kakue u3 yucen 1030, 1152, 1210, 586, 70, 75, 150 nensrcs Ha 2, 3,

IIpakTuyeckas padora NeS
«ApupMeTHUYECKHE ONEPALMH C AeiiCTBUTEILHBIMHM YHCIAMMI»

|I 24
1=—= — 3./009
3aoanue 1. BeAUCINTE: 25 .

3aoanue 2. YIpOCTUTH BBIPAKECHHUE! (818 +6+24 - {72): (24B).
B4 —¢
3aoanue 3. Coxpatuth apodb o — N , €CITH Jr =8,

1
A=

3aoanue 4. OcBOOOAUTHCS OT UPPALTMOHAIBHOCTH B 3HAMEHATeNe Ipoou J7-242
3aoanue 5. Beimonnure neicTBre (\/g —/24)- V2

IIpakTnyeckas padora Neb

«IIpeodpa3oBaHne YMCI0BBIX M OYKBEHHBIX BbIPA/KEHHH, COAEPKALIMX CTEIEHU

17 .28 -5
3aoanue 1. llpencraBpTe TaHHOE BBIpAKEHUE B BUJE cTerieHn: Y )V ) .
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02, 7.-0,7
3adanue 2. Yupocture Beipakenue: b 1b7
2

15,3
3aoanue 3. Yrupoctute BeIpaxkeHue: (a7) 7.

33
x =1

33

3aoanue 4. Coxparure Ipodb: ————7-
XTH+xT+x

3
_ 1 4
. X ?-x
3aoanue 5. Haiinute 3Ha4eHUE BhIpaXeHus: | ——— | npu x = 0,0625.

3adanue 6. YpOCTUTE BBIPAKEHUE 1_—,y + 2\/; .

o=

Tolw

I+y>+y
2
a*-16
3aoanue 7. YIPOCTUTE BBIPAKEHUE ——— — a°
a’ -4
1
o Q7 3_; — 1
3adanue 8. HaliquTe 3HaUCHUE BBIPAXKCHUS : npu p = 5 .
i 3or =-2
3aoanue 9. Haitnute 3HaYCHHUE BBIPAKEHUS ) opup =—=

3
IIpakTuyeckas padora Ne7
«PerieHHe NPUKJIAIHBIX 32/124 HA CJ0KHbIE IPOLEHTHI»
CymectByeT hopMyiia 17151 HAYUCICHUS CII0KHOTO MPOIICHTA!
S=A*(1+R)"

A- cyMMa BKIIQJIa;

R- craBka mpornenra;

T- KOoIMYECTBO MEPHUOJIOB;

S- monyyaemas cymma.

PaccMoTpuM HECKOJIBKO 3a/a4, peraeMbIX o 3TOH GopmyIie.

3aoanue 1.

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

3aoanue 2.

C xaxo¥i MPOLEHTHOM CTaBKOM HEOOXOAMMO BIOKUThH JEHBIU B OaHK, €ClIU Yepe3 2 rojaa
BKJIaMuuK xo4ueT nony4dutsh 120000 pybineii npu nepBoHavyanbHoM B3HOce 100000 pyOneit?

3aoanue 3.

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

3aoanue 4.

Jlnis oOyuenus B kojutemxe HeoOxomumo 120000 pybneit. Pogurenn OKcaHbI MONTOXKIIN
B Oank 75000 pyOneil mon 6% ronoBbIX (CllOKHas IMPOLIEHTHAas cTaBKa). byner nm y Hux
HeoOxouMas cymma, eciii moka OkcaHa B IepBOM KJiacce (CUMTaTh o0ydeHue B 1kose 9 jier)?

3aoanue 5.

bopuc xouer Bioxute 50000 py6Guseit Ha 5 jer, 4ToObl momyuuTh He MeHbiie 70000
pyOneit. OnuH GaHK TMpejIaraeT BIOXKWTh ACHBIH 1Mo 8% ronoBbiX, a aApyroi - mox 0,5% B
mecsi. Kakomy 6anky otaate npeanourenue bopucy?

3aoanue 6.

Kakyto cymMMy HYXHO BJIOXHTb B OaHK, 4TOObI uepe3 3 rojga Ha cueTy Obwio 59550
pyOnet, eciu cioKHasl MpoIleHTHas cTaBka Oanka pasHa 0,5% B mecsi?

IIpakTuyeckas padora Ne§
«IIporpeccusi. ApudgMeTHUecKas U reomeTpuyecKasi nporpeccur. beckoHeuHo
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yObIBaKOIIAs reOMeTPUYECKAs MPOrpeccus»

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

Haiinure cymmy nepBbIX 5 €€ 4ICHOB.

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

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

3aodanue 5. Boinucanpl IEpBbIe HECKOJIBKO WICHOB aprpMeTHYECKON mporpeccun: —26 ;
—20; —14; ... HaiiguTe nepBbIi MOJOXKUTEIBHBIN YJI€H 3TON MIPOTPECCUHU.

3aoanue 6. BbIlMCaHO HECKOJIBKO IOCIIEAOBATEIbHBIX WIEHOB TI'€OMETPUYECKOM
nporpeccui: ... ; -12;x;-3; 1,5 ; ... HaliguTe unen nporpeccuu, 0003HaUYCHHBIN OyKBOM X.

IIpakTnyeckas padora Ne9
«CyMMa 0eckoHe4YHO yObIBaKIeil reoMeTpuuecKoi nmporpeccuu. @opmyJia CI0KHbBIX
NPOLEHTOBY

3aoanue 1. HaliTu KOHIIEHTpAIIMIO COJHM B PAacTBOPE, €CJIM Ha 5 JIUTPOB BOABI JOOABUIH
200 r comu.

3aoanue 2. KnueHt MoxeT caenaTh Bkiaj B 6anke B cymme 50000 pyOGreit Ha 3 roga mo
cxeme npocTeie % u cnoxubie %. bankoBckas craBka 10% romoBeix. Kakoii Bki1a BITOAHEE U
Ha CKOJIbKO?

3aoanue 3. Haiitu Tpetuit wieH OeCKOHEYHOU reomeTpuyeckor nporpeccuu (b,), cymma
KOTOpOH paBHa 8/5, a BTOpoi WiIeH paBeH -1/2.

3aoanue 4. CyMMa nepBOTO M TPETHETO WICHOB T€OMETPUUYECKON Mporpeccuu paBHa 35.
Cymma niepBbIX 5 uiieHOB B 49 pa3 6osbllie cyMMbI X 00paTHBIX Benu4uH. HailTu 3HaMeHaTens
¥ TIEPBBIN YJICH T€OMETPHUYECKON MPOTPECCHH.

3aoanue 5. S, — cymma MepBbIX N Y4JIEHOB F€OMETPUUYECKO mporpeccuu. [loka3ate, 4To:
Sa(S3—S20)=(S20=S0)”.

IIpakTuyeckasi padora Nel(
«Hcnosib30BaHue MPOTrPecCUH s PellleHlsl peajbHbIX 32124 MPUKJIATHOTO
XapakTepa»

3aoanue 1. bank HauncnseT no BkiaaaaM 4% ronoBeix. CKOJIBKO J€HET OyJeT Ha CUETy y
BKJIaJUMKa uepe3 5 set, eciu oH nostoxkuil Ha cueT 100 000 p 1 He cHUMan HaducaeHus?

3aoanue 2. busnecmen Koposun nomyumn B 2000 roay mpubsiis B pazmepe 1 400 000
pyoneil. Kaxnplii cremyrommii ronx ero mpuObUib yBenuuuBanack Ha 20% IO CpaBHEHHUIO C
npenpinymuM rogoM. Ckoabko py0seit coctaBuna npuodsuib Koposuna 3a 2004 roa?

3aoanue 3. Kommanus «Anbda» Hadala MHBECTUPOBATh CPEACTBAa B INEPCHEKTHBHYIO
otpacib B 2001 roxay, umest kanutan B pazmepe 4000 mommapos. Kaxnerit roa, naunnas ¢ 2002
rojla, OHa Mojy4aja NnpuOblIb, KoTopas coctasisa 100% oT kanuTana mpeaplaynero roja. A
koMmmanus «bera)» Havalla WHBECTHpPOBATH CpeACTBa B Jpyryto otpacib B 2004 romy, umes
kanuTan B pazmepe 4500 nomnapos, u, HaunHasg ¢ 2005 roza, exerogHo Mojdydaia HpuObLIb,
coctassstonryro 200% ot kKanurtana mpeasayiero roga. Ha ckoibko moiiapoB KamuTan OJHOU
U3 KOMIaHui ObLI Oosble KanuTaia Ipyroi k konny 2007 rona, eciu npuObUib U3 000poTa He
M3bIMaIach?

3aoanue 4. Ha mOBEpXHOCTH 03epa pacTyT BOJOPOCIHU. 3a CYTKH Kaxaas BOJOPOCIb
JEIUTCS TOTOoJIaM, U BMECTO OJIHOM BOJIOPOCIHU MOSIBIISIIOTCS JiBe. EIIé uepe3 cyTku Kaxjas u3
MOJYYMBILIUXCS BOJOPOCIIEH JeIUTCs momnojiaM u Tak jnanee. Yepes 30 cyTok 03€po MOTHOCTHIO
MOKPBUIOCH BOJOPOCISIMU. Yepe3 Kakoe BpeMst 03epo ObLIO 3aI0IHEHO HAMOJIOBUHY?

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

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

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

5T
3aoanue 6. OnpenennTh 3HaK TAHT'€HCA yTia — >

IIpakTnyeckas padora Nel2
«Tpuronomerpuyeckme TOxK1eCTBA»

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

. 5 3w
3adanue 2. Beraucnuts tgo, eciu sing, = — Eae € (m; ?;)
. . 22 3
3aoanue 3. Hatigure 3cosa, eciu sina, = — — Ko € (7; 21)

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

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

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

IIpakTuyeckasi padora Nel3
«@opMyJibl IPUBEIEHHUS
Dopmynsl npusedeHus

.| T
Sm E—a =Cosx ,

T :
cos(5+aj=—sm a,

sin(z—«a)=sin« ,

cos(z—a)=—cosx ,
si( 7+a)=—sin« ,
cos(r+a)=—coso .
3aoanue 1

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

3aoanue 2

Bhruucauts ¢ nomosio dopmy: npusenenns c0s 315" +sin 210° +1g420°

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

) RY4 5
VIIPOCTUTHL BBIPAKEHUE U HAMTU €ro 4MCIIOBOE 3HadeHue Sin (Ot Y (tg"(a—rm)) npm

a=—
3

IIpakTuyeckasi pabora Nel4
«IIpumeHneHue Gpopmys1 TPUTOHOMETPHUH NIPH PellIeHUH 3a1aD»
Dopmynvt 0601IHO20 apymenma
sin 2 =2sin @ cos «r

cos2a =cos’a—sin’a,

. . .3
sin3a =3sina—4sin” a,

cos3a =4cos’ a—3cosa .

3aoanue 1

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

Haiitu sin 2¢r, ecimi 90° < o <180°, sin o = %

3aoanue 3

1+cos2a +sin 2
YIpOoCTUTH BBIpAaXKEHUE

cosa +sin o
3aoanue 4

4 ) . 4
JlokazaTb ToxaecTBO COS @ —6C0s” asin” @ +sin” o =cos4a

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

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

cos _—
2 2
.,a l—cosa
sin” —=—«+——,
2 2
,a l—cosa
g’ —=—"-——-,
2 l+4cosa
o
2tg —
sina=—2a,
l+1g> =
&5
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3aoanue 1

0
Berancuts 115”7 6e3 momomm Tabnmi n MEKpOKanbKyIsSTOpa

3aoanue 2
Bripazuts cymmy S =sin® o +cos® o uepes cos4a
3aoanue 3

. 2720
BBINOTHUTE MOHUKEHHE CTENeHH sin > 30°, cos>27°, 115

3adanue 4
a .«
1+cos——smn— o
Jloka3aTb TOXKIECTBO 2 _ —ctg —
a .« 4
1—cos— —sin —
2 2

3aoanue 5
Peunts ypasnenue 1—2sin” 2x=0

IIpakTnyeckas padora Nel6
«CyMMa H Pa3HOCTb CHHYCOB. CyMMa H PAa3HOCTb KOCHHYCOB»
Dopmynsl cnoxcenusn
sin( + ) =sin acos f+cosasin S,
sin(ax — ) =sin ¢ cos S —cosasin [,
cos(ax+ ff) =cosacos f—sin asin 3,

cos(ax— ) =cosacos f+sin asin 3,

teax+t
tg(aJrﬁ):g—gﬂ’

l-tgatgf

toax +t
tg(a_lg):g—gﬂ_

l-tgatgf
3adanue 1

Beruncnuts g (600 +a), ecnn g =-3.
3aoanue 2

. 1 . .
Jloka3aTh TOXAECTBO sin & cos B = E(sm( a+ p)+sin(a— f))
3aoanue 3
12
Brranciurts cos(a + ), €CIM cos o =1i " 377Z<a <2, cosﬂz—g H 7z<a<377r

3aoanue 4
cos(a + ) +cos(ax — )
cos a cos [

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

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

sin @ +sin B =2sin

2
. . . - +
sin & —sin £ = 2sin « ﬁcosa s
2 2
+ J—
cosa +cos ff=2cos « ﬂcos a—p )
2 2
. a+p . a-—
cos @ —cos f =—2sin @ 'Bsm @ 2ﬂ .
3aoanue 1
Boruuciauts cos165° —cos 75°
3aoanue 2
[IpeoOpa3oBaTe B MPOU3BEIECHHE CYMMY sin o + cos 3
3aoanue 3

sin 2 +sin Sa —sin o
Jloka3aTb TOXKIECTBO =182
cosa +cos2a +cosSa

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

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

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

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

y(X)=e;)_(

3adanue 5
[IpoBecTu momHOE Mcce0BaHe (PYHKIINN:

248
yYOO=1

IIpakTnuyeckas padora Nel8
«CBoiicTBa M rpaMKu CTENEHHbIX, IOKA3ATEJAbHBIX U JIOTapHU(PMHYECKHX
pyHxkumin
3aoanue 1
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1. Ha Kakom pucyHKe npeactaBneH rpapuk nokasatesibHOM YHKLUUM ?

y
Yy
0| x ol x
b B
3aoanue 2
2. Ha Kakom puCyHKe npeactaBnieH rpaduK cteneHHoM GyHKLUM ?
y/\ y'
1
—— —
0 x 0 x
A b B

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

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

y

1) 2) 3) 4)

3adanue 4

Jis GyHkIun y = lo J1X BbIOEpUTE IIPABUIIBHBIE YTBEPIKICHMUS:
7
1) dyHkuus Bo3pacTaeT Ha Bcel 00JIaCTH ONpeAeIeHHUs;

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

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

=1
—_—
=y
/“
e—

0 x 0

RnV
=)
=

A b B r

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

3aoanue 1
Pemuth ypaBHeHHE rpaduueckuM criocooom: 2x—10=2
3aoanue 2
PeunTh ypaBHEHHE rpahuIecKuM criocoboM: x +2x—8=0
3aoanue 3
Pemmmte ypaBHeHUE rpaudecKuM CIIOCOOOM: Z — x+2=0
3aoanue 4
Peunth ypaBHeHHE rpaduecKiuM crocobom: 2x —x—1=0.
3aoanue 5

y=3x—4
Pemmmts ypaBHEeHUE rpad)idecKUM CIIOCOOOM: {y Lo =1

IIpakTnyeckas padora Ne2(
«IlepecTanoBKHU M pakTOpHAI. UKcJI0 coYeTaHUIT»

3aoanue 1

Ha crpanune mHTEpHET-Mara3uHa OAeKAbl pa3MenieHsl Tpu Gyroonku. Ecnu momeHsTh
UX PAacloNOKEeHHe Ha CTPaHMIIE, MOIYYUTCS HOBas mepecTaHoBKa. CKOJIBKUMHU CIIOCOOAMU
MO’KHO pactoJioKuTh (yTOOJIKM Ha CTpaHuLe?

3aoanue 2

UToObl BBINOJIHUTH €KEJHEBHBIM KBECT, WIPOKY HY)KHO INPUHECTH Mary KOp3HHY C
YeThIpbMs KpUCTAJUIAMU pa3HOro 1Bera. IlepBoil HEOOXOAMMO HAWTH KOP3HHY, a KPUCTAJUIbI
MOKHO CJOXHUTh B HEE€ B NMPOMU3BOJILHOM Mopsaake. Kak HalWTH 4uciIO crOCOOOB BBHIMOIHUTH
3a/1aHue?

3aoanue 3

Henanexo ot monpe3oBatens ects 9 pecropaHoB. M3 HUX Haio BeIOpaTh 4, KOTOphIE OYAYyT
0TOOpaxkaThCsl Ha IJIaBHOM 3KpaHe. CKOJIBKO €CTh CIIOCOOO0B BHIOPATh PECTOPAHBI?

3aoanue 4

CKONbKMMH crIoco0aMH MOXKHO 3allOJIHUTh CIIOPTUBHBIN MbeaecTal U3 TPEX MECT, €CIH
ecthb 10 mpeTeHaeHTOB?

3aoanue 5

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

CKOIIBKO €CcTh CITIOCOOOB BHIOpATh aKTEPOB?

IIpakTuuyeckas padora Ne2l
«Tpeyroabnuk Ilackans. ®opmyna 6unoma Herorona»
3aoanue 1
PackpbITh CKOOKH B BEIpakeHud (x+1)°
3aoanue 2
PacKpbITh CKOOKH B BhIpaskeHuH (a*-2b)’
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3aoanue 3

Haiitu 13-if unen pa3noxenus 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 € MCNOJIb30BAHUEM MPABUJ KOMOMHATOPUKHN»

3aoanue 1

TypareHTcTBO pacmonaraeT SKCKYpCOBOAAMH IO BOCBMH JIPEBHEPYCCKUM TOpPOIAM.
ATEHTCTBO MPEIOKUIO KIMEHTY BBIOPATh MapUIpyT TOCEHICHHS Tpex (U3 MpeaIOKEeHHBIX
BOCHMH) TOPOJIOB B JIF0OOH mociieoBareabHOCTH. CKOJMBKO CYIIECTBYET CIOCOO0B OpraHU3aluu
Takoro mapipyra?

3aoanue 2

CKOJIBKO CYIIECTBYET CIIOCOOOB OOO3HAYEHMS BEPUIMH TPEYrojJbHONW NHPAMHUIBI C
nomorsio 6yks A, B, C, E?

3aoanue 3

CKONBKO pa3MUYHbIX YETHIPEX3HAYHBIX YHCEN CYIIECTBYET CHOCOOOB 0003HAYCHUS
BEpILMH TPEYTroJIbHON IUpaMu/bl ¢ moMolbo OykB A, B, C, E?

3aoanue 4

CKOJBbKO Pa3IMYHBIX YETHIPEX3HAYHBIX YhCeN (Bce MUGPHI KOTOPHIX Pa3IMYHbI) MOKHO
3anucaTh, UConb3ys uudpst 2, 4, 5, 6, 7, 8?7

3aoanue 5

AIMUHHCTpanusi TOpoja peumwia mnepeuMeHoBath 3 yiuibsl. K BbeIOopy Obuin
npeIoXKeHbl 7 Ha3BaHUH. CKOJIBKHMH CITIOCOOaMH MOTYT OBITh IIEPEMMEHOBAHBI 3TH 3 YIIUIII?

3aoanue 6

PemmmTe OTHOCUTENBHO M ypaBHEHUE:

1) C.,+C. ., =Tm+3);2)14C.  =5C ,:3) C. ., =66,

3aoanue 7
Brrauciautb

1) Ch:2) Clyi3) Cl214) ClE:5) Cli6) CF.
3ao0anue 8

5
3anncars pasnoskenue Guroma (2x — 1)

IIpakTnueckas padora Ne23
«IIpuMepsbI NpMeHeHHsI MaTEeMATHYECKOIr0 0KUAaHus (CTPaxoBaHue, JoTepes).
MartemaTH4ecKoe 0)KHAAHUE CYMMBI CJIy4aiHBIX BeJIHYHH»

3aoanue 1

bpocarorcst nBe wurpanbHble KOCTH. Haiiaure MaTemMaTH4ecKoe OXUAAHHWE Ul
MIPOM3BE/ICHUSI OUKOB Ha BBIMABIINX IPAHSX.

3aoanue 2

Ctpenok BeleT CTpeiabOy MO 1M ¢ BEPOSITHOCTHIO MONaJAaHUs MPU KaKIOM BBICTpEse
0,2. 3a xaxnoe momagaHue OH MOJy4aeT 5 O4YKOB, a B Cllydae IIpoMaxa OYKOB €My HE
HauuchstoT. COCTaBUTh 3aKOH paclpesielieHUsl Yucia OYKOB, IMOJTYYEHHBIX CTpPEIKOM, 3a 3
BBICTpEIIA, U BBIYUCIUTh MAaTEMATUUECKOE OXKHUIAHUE ITON CIIydaliHON BEJINYUHBI.

3aoanue 3

3a oM BHeceH cTpaxoBoil B3HOc 200 pyGieit. BeposTHOCTH eMy croperb B JaHHOM
MECTHOCTHM JUIsl TaKOTO THHa J0MOB oueHuBaercs, kak 0,01. B caydae, ecnm gom cropwr,
CTpaxoBasi KOMITaHUS JOJDKHA BhIIATUTH 3a Hero 10000 py6neit. Kakyio mpuOblis B cpeHemM

54



OKHJIACT MOTYYHTh KoMrianus? Ha kakyro nmpuObUTh CMOXKET PACCUUTHIBATh KOMITAHUS, €CITH TSI
MOJTYYeHHS CTpaxoBoi cyMmMbl B pazmepe 10000 pyOneit ona Oyaet 6pats B3HOC 100 pyOneit?

3aoanue 4

CornacHO aMepHKaHCKUM CTaTUCTHMYECKHUM TaOJMIaM CMEPTHOCTH, BEPOSTHOCTH TOTO,
4yTO 25-JIETHUM YENIOBEK MPOXKUBET elle roja, paBHa 0,992 (cnemoBaTesbHO, BEPOSATHOCTH TOTO,
4yTo OH ympeT, paBHa 0,008). CTpaxoBas KOMITaHUsI TIPEAJIaraeT TAKOMY YeJIOBEKY 3aCTPaxoBaTh
CBOIO JXKM3Hb Ha roja Ha cymmy 10008$; crpaxoBoii B3Hoc paBeH 10$. Haiitu matemaTtmyeckoe
OKHJaHNe MPUObUTH KOMITAaHUH.

3aoanue 5

bankoBckas opranmu3anys BbIaeT 3aiiMbl 1o 1 MiH py0. cpokoM Ha 1 roa. BepositHOCTh
HeBo3BpaTa kpeauta — 1%. Kakyro MpomeHTHYIO CTaBKy JOJIKEH YCTaHOBHTH OaHK, 4TOOBI B
CpeIHEM UMETh MPUObLIH?

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

3aoanue 1

Buka nomkHa BeIOpaTh TOJIBKO OJIMH AecepT U3 § BUAOB KOKTEHIIs, 5 BUIOB MOPOKEHOTO
u 5 BUJOB 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 uesjoBeKa cAald ceccuto OTINYHO. CKOJIBKO 4YeTOBEeK
HUMeEET XOTsI ObI OJTHY MATEPKY B CECCUU?

3aoanue 3

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

3aoanue 4

Opa xower mnomobpate oxexay Uil KiaccHOro Bedepa. CKOJBKO Pa3IHMYHBIX
KOMIUIEKTOB OJICXKIbI MOKET MONXy4uThes y FOpbl, eciu y Hero ectb Mailku 2-X I[BETOB, HO Y
KaXJIOTO IIBETa €CTh 3 pa3ju4HbIX BHJa (OJHOILIBETHAs Maiika, B TOJIOCKY W B KJIETOUKY), a
Takke Oemnble U YEPHBIE MIOPTHI?

3aoanue 5

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

IIpakTnuyeckas padora Ne25
«Caoxenne BeposiTHocTeii. He3aBpucumMblie cOObITHS. Y MHOKEHHE BEPOSTHOCTEI»

3aoanue 1

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

3aoanue 2

B marasun noctynuino 30 X0IOAUIFHUKOB, MATh U3 KOTOPBIX UMEIOT 3aBOJICKON Te(heKT.
Cny4aifHeiM 00pa3oM BBIOMPAIOT OJIMH XOJOAWIHHUK. KakoBa BEpOSTHOCTH TOTO, YTO OH OyJEeT
0e3 nedexra?

3aoanue 3

Habwupas nHomep TenedoHa, abOHEHT 3a0bL IBE MOCIEAHNE IU(PBI, HO TOMHUT, YTO OJIHA
W3 HUX — HOJIb, a Jpyras — HeuéTHas. HallT BeposATHOCTH TOTO, 9TO OH HAOEpET MpaBUIIBHBIN
HOMEP.

3aoanue 4

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

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

3aoanue 6

B mudT 20-3TakHOrOo jJ0Ma Ha TEepBOM dTaxke 3anumd 3 denmoBeka. M moexamu. Haiitu
BEpPOSTHOCTH TOTO, YTO: @) OHU BBIWYT HA PA3HBIX dTaKax 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
U3BJICKAIOTCS 2 Aetanu. HailTu BepOsSTHOCTH TOTO, YTO: a) 00e AeTanu OynyT KaueCTBCHHBIMU;
0) oxHa jeTanb Oy/eT KaueCTBEHHOM, a 0JIHa — OpaKOBaHHOM; B) 00e JaeTain OpaKOBaHHBI.

3aoanue 9

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

IIpakTuyeckasi padora Ne26
«Cany4aiinbie BeJJMUUHbI. LleHTpaJbHbIe TeHAEHUMH CIy4aiiHON BeTHYHHBD)
3aoanue 1
Haiinem martemaTumyeckoe OXUIAaHUE CIy4alHOW BEIMYMHBI X — 4YMCIa CTaHJAPTHBIX
Jetanei cpenu Tpex, oroOpaHHbIX U3 maptuu B 10 neranei, cpenu KOTOpbIX 2 OpakOBaHHBIX.
CocraBum psa pactpenenenus st X. M3 ycioBus 3agadu ciaenyer, 4to X MOXKET IPUHUMATh
3HaueHws 1, 2, 3.

3adanue 2

3azaH 3aKOH pacrpeeNeHus IUCKPETHOM CIy4aifHON 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 BEJIWYMHBI X MO M3BECTHOMY 3aKOHY €€ paclpeiesieHus,
3a/laHHOMY TaOJIUYHO:

8 4 6 5

0 0 0 0
’2 ’5 ,2 ,1

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

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

3aoanue 5

PaGounii oOcayxuBaeT Tpu ctaHka. M3BecTHO, 4TO BEpOSTHOCTH OecriepedoiiHoi paboThl Ha
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MPOTSHKEHUH OJHOTO Yaca MOCie HaJlaJIKu paBHA s iepBoro cranka 0,9, st BTOPOro craHka —
0,8 u s Tperbero cranka — 0,7. HaliTu BEepOSTHOCTH TOTO, YTO 32 3TOT Yac JUIIb OJIUH CTAHOK
OTKaXET B paboTe 1 nmoTpedyeT BMEIaTeIbCTBa paboyero.

3aoanue 6

BeposiTHoCcTh mOmananus B 1eb 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 €€ PACIpeleIICHHUs,
3aJIaHHOMY TaOJIMYHO:

X 8 4 6 5

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

IIpakTuyeckasi pa6ora Ne27
«3aKoH 00JbIIKX YK ces. BbIOOpOUYHBIT MeTO HCCIeT0BAHMIT»

3aoanue 1

OueHuTh BEPOSITHOCTh TOTO, YTO B TEUCHHE OJIMDKAWIIEro JHS MOTPEOHOCTh B BOJAE B
HacelleHHOM mmyHKTe mpeBbIicuT 150 000 11, ecnu cpeqHecyTouHas IOTPEOHOCTh B HEM COCTaBIIAET
50 000 .

3aoanue 2

CpenHee 4uCIO COJNHEYHBIX JHEW B TOoAy HJisi JaHHOW MecTHocTH paBHO 90 OueHuth
BEPOATHOCTH TOTO, YTO B TEYEHHE T'0J1a B 3TOI MecTHOCTH OyneT He 6omnee 240 cCOMHEUHBIX THEH.

3aoanue 3

[Ipumep 3 JlnvHa M3roTaBIMBAaEMbIX JETale SIBISETCA CIIy4ailHOM BEIMYMHOM, CpelHee
3HaueHue kotopoir 50 mMm. CpenHEeKBaapaTUYHOE OTKJIOHEHHE ATOW BETUYUHBI paBHO 0,2 MM.
OuLeHUTh BEPOSTHOCTh TOr'O, YTO OTKJIOHEHHE JUIMHBI M3TOTOBJIEHHOW JETAIM OT €€ CPEIHEro
3HAYCHUS 110 a0COIFOTHOM BeiMunHEe He ripeB3oieT 0,4 MM.

3aoanue 4
CpennecyToyHoe MOTpeOICHNE PIEKTPOIHEPTUHU B HaceleHHOM myHKTe paBHO 20 000 kB1/4,
a cpenHekBaapatuuHoe oTkioHeHHe — 200 kB1/4. Kakoro morpeGineHus 31eKTpOIHEpTHH B

ATOM HACEJICHHOM ITyHKTE MOKHO OXHJIaTh B OJVIKAHMIINE CYTKH C BEPOSITHOCTHIO, HE MEHBIIECH
0,967

3aoanue 5

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

IIpakTnueckas padora Ne28
«HenpepbIBHBbIE clIyyaliHble BeJMYUHBI (pacnpeaeeHus )y

3aoanue 1

[TpousBoauTCs cepust U3 5 HE3ABUCUMBIX OJIMHAKOBBIX HKCIIEPUMEHTOB. BepoaTHOCTh ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (.6 KakoBa BepOATHOCTH, YTO KOJIMUYECTBO yaay Oyaer

(a) poBHO 27

(b) poBno 3?

(c) oT 1 10 3 BKIIOUUTENBHO?

3aoanue 2

[TpousBoauTCS cepust U3 5 HE3AaBUCUMBIX OJIMHAKOBBIX SKCIIEPUMEHTOB. BeposITHOCTh ynaun
B OJIHOM 3KcriepuMeHTe paBHa p = (0.6 KakoBa BepOSATHOCTH, YTO KOJIMUYECTBO yaay Oyjaer

(a) poBHO 27

(b) poBno 3?

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

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

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

(b) PaccumnTaiiTe MeauaHy pacrpeaeieHus.

IIpakTuyeckasi pa6ora Ne29
«IToBTOpEHME N3YUYEHHOT 0
3aoanue 1

2
YIpocTuTe BRIpaKEHHE: (@) 7 .
3aoanue 2
Anekceir xoueT BnoxuTh 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 MHOXUTEIN Yncio 68 740

3aoanue 4
Jlana reomerpuueckas mporpeccusi (b,), 3HameHarenb KoTopodt paBeH 3, a b; = 9.
Haiiqure bg.
3aoanue 5
bank HaumcnseT o BkIagaaM 7% romoBbix. CKOJBKO JIEHET OyAeT Ha CUeTy y BKJIQJIYUKa

yepes 8 jeT, eciu oH noJioxkua Ha cyeT 100 000 p u He cHUMAa HAaYUCIIEHUS?
3aoanue 6

o . 2
Hatigute cosa, eciu sino = na €(m; 2m)

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

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

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

1. x7 +5x° +24x> -7
2. 7x* = Vx?
2
3. = 4x8
4. (5x% — 3x)*
5. (7x + 4)3 - (8 — 6x)°
6. 12x* —5x7 + 8 — 3x
7. 12x3 — Yx*
8. 12x* + 7=
9. (4x3 — 12)°
1

0. (12—=7x)3-(x3—2x)*

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

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

3aoanue 3

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

3aoanue 4

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

3aoanue 5

Haiinure skcrpemymsl pyHKIumM y = 2x3 — 3x2.

3aoanue 6

Haiinnte npoMexxyTKH MOHOTOHHOCTH (YHKIMH Y = X2 — 2X + 3

3aoanue 7

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

3aoanue 8

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

IIpakTuyeckasi padora Ne32
«IIpoBeeHue ¢ MOMOIIbIO MPOU3BOIHOI HcCIeT0BAHUA QYHKIIUM

3aoanue 1

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

3aoanue 2

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

3aoanue 3

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

3aoanue 4

C mnoMOIIBI TPOW3BOJHOW HAWAWTE MPOMEXKYTKH BO3pPACTaHUS W  yOBIBaAHUS
bynkun: f(x) =x*—8x> + 3.

3aoanue 5

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

3aoanue 6

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

3aoanue 7

C ToMOIIBI TPOW3BOJHOW HAWAWTE MPOMEXKYTKH BO3PACTAaHUS W  yOBIBAHHS
dymkumm: f(x) = 2x° — 15x* + 36x.

3aoanue 8

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

3aoanue 9

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

Y 8x°+ 5 ma

Y 2%+ 3 mHa

IIpakTnueckas padora Ne33
«O0mue MeToabI pelieHus ypaBHeHni. Meroa pasJioxkeHusi Ha MHOkUTeH. Meton
BBe/JICHMS HOBOM IepeMEeHHOoN»

3aoanue 1

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

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

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

PemiuTh HepaBE€HCTBO

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

2
R T
xt 42 -3 _ 0.

Y
Pewmts Hepasencrso (@ — 7) (# +5)

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

a -
(4 2} (:l." —da + f)
Pemmts HepaBeHCTBO r—>5
IIpakTnuyeckas padora Ne36
«Pelienne cucreM ypaBHeHHH MeTO0M MOICTAHOBKH, METOI0M AJIre0pandeckoro
CJIO’KEeHHMS M METOA0M BBE/JACHUS HOBOM IepeMeHHON»

< 0.

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

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

3aoanue 3
2% % 9Y = 162,
3%4Y = 48.
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3aoanue 4
Pe CHCTEMY YpaBHEHHH 3TV,
[IUTh CUCTEMY YPaBHEHUI 2 2
(0,2)3X 2 (0’2)2X +X+4.
IIpakTnueckas padora Ne37
«PemeHue HPpPaLHOHAJIBHBIX M IOKA3aTeJIbHbIX YPABHEHUI U HEPABEHCTB»
3aoanue 1

Pewuts HepaBeHCTBO V2 — X — x2 >—1

3aoanue 2

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

3aoanue 3

Pemuth ypaBHeHME

3aoanue 4

4x2+3x =1

16

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

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

NPpsSAMBbIMHW»

3amaua 1

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

npsmbix a 1 BC,ecnu a 1l

AB

-,

3amauya 2

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

npsambix a u AC,ecnu a I AB

3amaua 3

1.Ilpsimast a He JIEXKUT B
mockocTH Tpaneuun ABCD.
Onpenenure B3auMHOE
pacronoxxenue npsMoix a u BC,

ecau a II AB.
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3amaua 4

1.Jan terpasap ABCD.
Onpenenure B3auMHOE

PACIIOJIOKCHHUEC IPAMBIX

ADu BC.

3anauya 5

1.Onpenenute B3auMHOE
pacnosoxenue npsameix MA u

DC

3amauya 6

1.Onpenenute B3auMHOE
pacnosnoxenue npsamMeix AN u

CM, ecmu NMN(ABC)
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IIpakTnyeckas padora Ne39

«IlepneHANKYJSIPHOCTH NPAMOM M IJI0CKOCTH. Teopema o Tpex nepneHAUKYJIsAPax»

Puc. 1

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

Bl. Touka O — HEHTpP OKPYXHOCTH, OIHCAHHOM OKOJIO

o8

Cl

TPEYroJIbHUKA
Bl
: D,
D

Bapuanr 1

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

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

BB;,C;, BCD ue nexut Touka A?

ABC. [Ilpunagnexur mu Touka C
IJIOCKOCTH, B KOTOPOi1 Jiexkat Touku A, B u O?

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

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

B xakux W3 INIOCKOCTEH ADD,, ABB;, ABD, MD;(C;,
I
JSKUAT TipsiMast MDD, ? /| I\
M / A\
/ \
!
A2. IlepeuepTuTe PHUCYHOK 2 B , H \,\ TeTpaab U IOCTPOUTE:
a) TOYKY rnepecevyeHus | npsmoir PK ¢ mmockocThro
ABC;

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

npunaIexar mwiockoctd & | TIpUHAIEKUT 11 ST IIIOCKOCTH BepuinHa D?

IIpakTnueckas padora Ned(
«IlepneHAUKYJISIP M HAKJIOHHBIC. YT0J MEXKAY NPSAMOM U INIOCKOCTBIO.
JByrpaHHbI# Yyroy»

Bapuanrt 1

1. [Tpsimast a mapasienbHa IIOCKOCTH o, IpAMas b Takke mapasuiesbHa MI0CKOCTH
a. Moryrnm au b:

a) boITh mapamienbHbIMU?

0) [lepecekarbcs?

B) BBITh CKpeIIMBAIOIIIMUCS MPSIMBIMH?

2. Touka M JIEKUT BHE TIJIOCKOCTH napajiesorpamma ABCD.
a) JloxkaxuTte, uro cpeaHue JHMHMM TpeyroibHHkoB MAD wu MBC mnapamienbHbl.
6) Haiinure »Tu cpeaHue JIMHMHU, eclii OOKOBas CTOpPOHA MapajiesiorpaMMa paBHa 5, a €ro
BBICOTA paBHas 4 U JEIUT CTOPOHY, K KOTOPOW IIPOBEECHA, ITOIOJIaM.

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

a) okaxwure, uto AC || a.

6) Haiinure MN, eciu AC=26.

4. Yepes Bepmmny C kBagpata ABCD, npoxonut npsmas CK, He nexaias B I0CKOCTH
KBajpaTa.

a) lokaxwure, uro CK u AD ckpemuBatomuecs.

6) Uemy paBen yron mexay CK u AD. Yron CBK pasen 45 rpagycos, yron CKB pasen
04



75 rpagycoB?
Bapuanrt 11

1. [Ipsimas a mepecekaeT MIOCKOCTh O, MpsiMas b Takke MepeceKaeT MIOCKOCTH o. MoryT
mMaub:

a) beiTh mapamnensHpIMU?

0) [lepecekarbcst?

B) BBITh CKpenuBaOMIMMUCS TPSIMBIMU?

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

a) Hokaxwure, uto BC|| KP.

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

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

a) [lokaxkure, uro MN || a.

6) Haiimure MN, eciiu AC=39.

4. Touka F nexut BHe muiockocTu Tpaneuuun ABCD.

a) Jloxaxxure, uro AF nu BC ckpenuBarommecs.

6) Uemy pasen yron mexay AF u BC, ecnmu yron AFD pasen 70 rpagycos, yron FDA

pasen 40 rpagycos?

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

3aoanue 1 —
OT nepeBsHHON NPaBUIBHON MATUYTOJIBHON IPU3MBI OTIIMIINIIM BCE €€ ﬁ >
BepIIMHbI (cM. puc.). CKOJIBKO TpaHe y MOJYyYMBIIErOoCS MHOTIOIPaHHUKA 'I’) ‘T
(HeBuAMMBIe pEOpa HA PUCYHKE HE N300pakeHbl)? J

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

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

JlBa peOpa NpsSMOYTONBHOTO MapasuieNenuIesa,
BBIXO/JIAIIME U3 OJTHOM BepIIMHBI, paBHbI 1, 2. [Tnomaas noBepxHocTu
napasuienenunena pasia 16. Haiinure ero quarosais.

3aoanue 4
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JIBa pebpa mpsIMOYTOJIBHOTO TapasuIeTenuIe/1a, BhIXOISIINE
W3 OJIHOM BEPIIWHBI, paBHEI 2 U 6. O0BbeM Mapajuiesenumea paBeH
48. Halinute TpeThe pedpo mapauieNnenuriea, BhIXOIIIee U3 TON Ke
BEPILUHBI.

3adanue 5

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

IIpakTuyeckasi padora Ne42
«O0BbeM MUPaMUIbI, KOHYCA U HIAPaY

3aganue 1.

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

v
B otBeTe 3anumnmure —.
TC

V =1 nr2h
3

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

Ortser: 96.

3ananue 2.

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

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

3aganue 3.

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

V = 1tréh
10
V=m-42.— =160
U

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

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

3amanue 5.
O06bem koHyca paBeH 12. [lapamieTbHO OCHOBaHHMIO KOHYCA IIPOBEICHO CEUCHUE, ACIIAIICE

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

Croco0 1.

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

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

1

>z 36 =V,

V,=15

OtBeTt:1,5 - cnoXkHO

Cmoco6 2.

ITonckaska:

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

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

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

Konnueckas BopoHka 06beMOM 16 JTUTPOB MOJTHOCTHIO 3aMIOJHEHA KHUJIKOCTbIO. I3 BOPOHKH
BbIUEpHAJIN YaCTh KHUAKOCTH, IIPU 3TOM €€ YPOBEHb CHU3UJICS JI0 IOJIOBUHBI BHICOTHI BOPOHKHU.

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 I[OBerY?

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

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

3ananue 8.

O0BEM mpsiMoyrosibHOTO mTapauienenunena paseH 108. Uemy Oymer paBeH 00BEM

napajjiejicnmIicia, €CJInu Kaxa0€ €ro pe6p0 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
Ecnu uunuHap u KoHyc UMEIoT 00111ee OCHOBaHHE U BBICOTY, TO Vi = ;Vu

1
Ve ==-30 =10
k=3

Otset:10

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

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

PaBHOOOKast Tpameuus BpallaeTcsi BOKPYT OCH, NMPOXOJSIIEH 4Yepe3 BEpLIMHY HUXKHEro
OCHOBaHHMs NapajjienbHo BbicoTe. Halinure 00beM MosydeHHOrO Tejia BpAlLeHUs, €CIIH HUXKHEee
ocHoBaHue Tpanenuu 10 cM, BepxHee ocHOBaHUE 6 cM, a ocTphIi yroi 60°.

3aoanue 2.

KBagpar co ctopoHoif 4 cM Bpamiaercss BOKPYI OCH, IPOXOASIIECH yepe3 OJHY U3 €ro
BEPLIMH MapajlIebHO TUaroHaau kBajapara HalTu o0beM MoIydeHHOro Tejla BpalleHusl.

3aoanue 3.

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

3adanue 4.

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

3adanue 5.

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

3aoanue 6.

Haiigure OOKOBYIO MOBEPXHOCTh KOHYCa, B OCEBOM CEUEHHUU KOTOPOTO PABHOCTOPOHHHM

TPEYTOJIbHUK CO CTOPOHOMU 6 CM.

3aoanue 7.

B nunmHape nmpoBeaeHa MIOCKOCTh, MapauielibHas OCH U OTCEKAroIIasi OT OKPYKHOCTH YTy
B 120°. lnaronans ceuenus paBHa 20 cm. CeueHnue ynaiaeHo oT ocu Ha 3cM. Haitaure miomans
OOKOBOI TOBEPXHOCTH IUIUHPA.

3aoanue 8.

Panuyc ocHOBaHusl KOHYyca paBeH 6¢M, a 00pa3yrolas HaKJIOHEHA K IUIOCKOCTH OCHOBAHMUS
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nox yriom 30°. Haitnure miommaas 60KOBOM MOBEPXHOCTH KOHYCA.
3aoanue 9.
[Inomane ceuenus mapa MmIOCKOCTbIO, MTPOBEAEHHON Uepe3 KOHEI[ JuaMeTpa noja yriom 60°

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

3aoanue 10.

Croponsl TpeyronpHuka MNK kacatorcs mapa. Haiinure miomaab NOBEPXHOCTH 1apa,
ecmu MK=9  cm, MN=13cm, KN=14 cM u  paccrosHue OT ILEHTpa Imapa [0
mnockoct MNK paBHO V6 CM.

IIpakTnyeckas padora Ned4
«Perenue 3a1a4, CBSI3aHHBIX C IPMMEHEHHEM MPABMJI AeliCTBHI ¢ BEKTOPAMU»

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

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

3aoanue 4

3azaHbl 1Ba BEKTOpa B IpocTpancTse. Haiitu:

a) UX CyMMY;

0) MX Pa3HOCTbH; KOCHHYC yIiIa MEXy HUMH,

B) UX BEKTOPHOE IIPOU3BEICHUE.

a=(0;1;1),b=(—2;0;1).

IIpakTnueckas padora Ne4S
«IIpocTeiiime 3a7a4u B KOOPAMHATAX»

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

IIpakTuuyeckas padora Ned6
«CkansipHoe Npou3BeieHHEe BEKTOPOB»

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

Haittu xocunyc yria mexnay Bektopamu AB u AC.

A=(—4;4;4),B=(3;1;0),C=(—1;0:6).

3amanue 3

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

a=(—3;2;1),b=(3;1;2),c=(3;—1;4)

3ananue 4

3azaHbl ABa BEKTOpa B pocTpaHcTBe. Haltu:

a) UX CyMMY;

0) UX pa3HOCTb; KOCUHYC yTJla MEXy HUMU;

B) UX BEKTOPHOE MMPOU3BE/ICHUE.

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

3ananue 5

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

3amanue 6

Kommuianaphsl 11 BexTopa?

a =(—3;2;1),b =(3;1;2),c =(3;-1;4).

IIpakTuyeckasi padora Ned7
«BbIunc/IeHHe YIJI0B MeK1Y NPSIMBIMHU M IJIOCKOCTAMH. KoopimHaTHO-BeKTOPHBIN
MeTO/I IPH pelleHN U FreoMeTPUYeCKHX 32129
1. Haiitu yron Mexay BEKTOpaMHu .

2. Haiinure yron ACB B tpeyronsauke ABC.

3. Hanitn YIJIbL, COCTABJIAACMbBIC BEKTOPOM C KOOPANHATHBIMHU OCSIMU.

Bapwuanr 1.

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

Bapuanr 2.

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

Bapuanr 3.

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

Bapuanr 4.

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

Bapuanr 5.

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

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

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

Bapuanr 7.

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

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

Bapuanr 8.

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

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

BapwuanT 9.

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

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

Bapuant 10.

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

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

BapuanT 11.

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

3.1 B(5;0;10).

Bapuant 12.

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

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

1 BapuaHT 2 BapuaHT 3 BapuaHT

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

B paBHOOGepeHHOMN Tpanenuu

3amganue Ne 1 3amauue Ne 1

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

EM uepe3s CK=pu CM =q.

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

Bripasute CJ1, ecniu Touka [ | 3aganue Ne 2

— cepenuna ME. C

3amaume Ne 2

B paBHOOenpeHHOM Tpaneuuu
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OCTpBIE YIJIbI PABHBI 45°, OCTpBIE YIJIBI PABHBI 60°, —
MEHBbIIIEe OCHOBAaHUE PABHO 5 Oonbias cropoHa pasHa 10 | A K yil|
CM, a PACCTOSIHUE MEXITY cM, a 6onbiiee ocHoBanue 15 | ABCJI — tpanenusi, BC || All,
ocHoBaHusamu 4 cM. Haiinure cM. 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. BbIICHUTE, KakuM 4YHCIOM (PAalMOHAIBHBIM MM HUPPalMOHATbHBIM) SBSIETCS YMCIOBOE 3HAUYCHUE
Beipakenns: 1) (V8 — 3)(3 + 2v2); 2) (V27 — 2)(2 — 3V3); 3) (V50 + 4V2)V2;

2. Haiitu abcontoTHyI0 norpenrHocts npubdmkenus 0,55 ucna 5/8

3. 3anuImuTe YUciIo B CTAaHIAPTHOM BHIE. YKAXKHUTE €ro NPAJOK M OKPYTJIMTE MAHTHUCCY A0 TBHICSYHBIX. 1)

735274, 2) 32465103; 3) 6,0054;
5 1 ER I
4. Haiinure 3HaueHne BbIpaKEHUS: (23 31-3.2 3)' \/6

10,2163 F

5. Brruucnure: 3 T
0,09+ -0,027°¢
6. Boraucnure: 2°-22 + 2327 41 ,25.
_1 1 %
. x-x
7. Haiinure 3Hauenue BelpakeHus: | ——— | npux = 0,0625
Vx Al
8. Pemmts ypasuenus: 1) (x —2)x+3)=0; 2) (x—l x+4=0;
9. Haiiure kopeHs ypasaenus: 1) (i)"_3 =64, 2) (;)’“3 =49.
10. C xakoif pOLEHTHOHN CTaBKOW HEOOXOJMMO BIIOKHUTH JAECHBI'M B 0aHK, €CIIM yepe3 2 To/a BKJIATUUK XOUeT
nonyuuts 120000 py6reit npu nepsoHayansHoM B3HOce 100000 py6neit?
11. BBIMHCINTD, HCTIONB3YA ONpe/ieNieHHe 1 cBoiicTBa Torapudmos: 51085 16 — 111081112
2
12. Perunte ypaBHeHHE: 10g 7 (ZX =Tx+ 6)— 10g 7 (X - 2) = lOg 7 X
13. Haiiute 3Hauenne Beipaskenns 1) 3tg45° —v/3ctg60° + 4sin30°
14. JoxasaTe ToxaectBo cos*a — sin*a = cos?a — sin’a
5 3« 12 37
cosqa=— —<a<2mr cosff=—— m<a<—
15. Bemancnnte cos(a + f3) , ecnn 13 4 , 3 4 2
16. IIpeo6pasoBath B mpousseaenue sin 18° + sin 20°
T T
17. Vupoctuts Beipakenue COS g —a |+cos(a+ E)

0 : 0 0
18. BeIUUCIUTD ])COS 315 +Sm 210 + tg420 ;2) sin 13672- —COS 11672- + ctg liz .
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19. PeInTh ypaBHEHHE, PA3JIOKUB HA MHOMKHTEIHN €T0 JIEBYIO 9acTh SIN X —sin 3x =0

1
20. Pewntb HepasercTo 1) COS X 2 —E ;2) sin 2x > %

3 2
21. Beraucnure 2aI'CS]I1 —7 +a1’cl‘g(— 1)+ arCCOST
(T ox) N2
22. Pemuts ypaBHeHHe SIN| — —— [= ——
10 2 2
N x 1
23. Haiitu Bce pemieHus ypaBHeHHs Ha 3aJaHHOM OTpe3Ke COS — = —, [— 67r;67z']
3 2
T
24. Haiitu oOmacte ompexeneHns W 00MacTb 3HAUYCHWH Kaknod w3 QyHKIui 1) Y = 2cos| x— g 3 2)
y=2+
x—3
25. Haiinure TOYKY MaKCUMyMa M MUHMMyMa (DyHKIIMH ¢€ MaKCHMYMBI i MEHUMYMBI y = —x2 + 6x — 8
26. BrlsicHUTB, SBISIETCS M, YETHOH, HEUCTHOW WM HE SBJSICTCA HU UYCTHOW, HW HedeTHOW (yHKmms: 1)
3 X : . 2 .
y=x —E+Slnx,2) y=Xx" +cos3x;
217. CKOJIBKO pa3sIMuHbIX JIBYX3HAYHBIX YHCEJ C Pa3HBIMU LU(pPaMHU MOXKHO COCTaBUTh, HCHONB3YsI IHGPHL: 1)
1u5;2)0u6;3)24u6;4)0,1u8;5)3,4,5u6;6)0,2,3,4u6?
28. AJZMUHHCTpanus Topojia pelnia nepeuMeHoBars 3 ynuibl. K BEIOOpY ObUIM NpeasioKeHbl 7 Ha3BaHHM.
CKOJIbKUMH C1I0cO0aMy MOTYT OBITh IIEPEUMEHOBAHBI 3TH 3 YJIHIIbI?
29. CKONBKMMH CIIOCO0aMU MOKHO Pa3MECTHTh 6 pa3IMuHbIX aBTOMOOWIIEH B CEMH OJTHOMECTHBIX OOKcax?
30. B wmarasun moctynmio 30 XOJNOOMIBHHUKOB, MATh M3 KOTOPBIX HMEIOT 3aBOICKOW medekT. CirydaitHRIM
00pa3oM BBIOMPAIOT OUH XOJOAWIbHUK. KakoBa BEpOATHOCTH TOTO, 4TO OH OyzeT Oe3 nedexra?
31. KakoBa BeposSTHOCTB TOTO, YTO B YETHIPEX CAAHHBIX KapTax OylIeT OJWH Ty3 M OJUH KOPOJIb?
32. Haiitn: a) marematmdeckoe OXupaHwe, 0) IUCIEPCHIO, B) CpeqHEe KBaJpaTHYECKOE OTKIOHEHHE
JMICKPETHOH CiTydaifHOH BETHMUYMHBI X 110 U3BECTHOMY 3aKOHY €€ pacHpe/ieNICHHs, 3aJaHHOMY TaOJINIHO:
X 8 4 6 5

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

33. CymMma OGeckoHEYHO yOBIBaIOIIel TeoMeTpudeckoii mporpeccuu paBHa 150. Hafitu by, ecmu q = 1/3
34. Boraucuth npousBoanyto pynkimu (12 — 7x)3 - (x3 — 2x)*
35. C oMoIIbI0 IPOU3BOTHON HANINUTE MPOMEKYTKH BO3pacTaHus U yOriBaHuS QyHKINH: f(X) =x*—8x* + 3.
36. CocTaBbTe YpaBHEHHE KacaTeNbHOM K rpaduKy GyHKIHH y = X° + X* B TouKe ¢ abemuccoi X0 = 1.
37. Pemuts ypasnenue x* — 5x3 + 8x2 —5x +1 =0
38 Pemuts cucrem ABHCHMI { -2 =5,

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

X“—8x+7 X“—8x+7

41. N3006pazute paccTosHUE M yToJ MEKAY CKPEIINBAIOIIMMUCS JHAaroOHAISIMU Napalie]bHBIX IpaHei Kyoa.
42. B kyoe ABCDABC,D; Haiitu yron mexny npsimeivu A;D u D{E | rie E - cepenmuna pebpa CC,
43. [Jana npsimast 1 1Be Touku A u B, pacnosnoxxeHHble 10 OAHY CTOpoHY OT He€. Hailnure Ha npsaMol Takyro
touky C, 9T00BI TpeyronsHIUK ABC rMen HauMeHB I IepUMETp.
44, Haiinute o0beM mwimMHApPa C BBICOTOHM, paBHOH 5 CM, €CJIM TUAaroHAJIbh OCEBOIO CEYCHHUS IWIMHApA
00pa3zyeT ¢ IIIOCKOCTHhI0 OCHOBAHMS Yroul 45 rpaJrycoB.
45. [Tnomanp ceueHus 1mapa mIOCKOCThIO, MPOBEAEHHON Yepe3 KOHell quaMeTpa moJ yriaom 60° k HeMy, paBHa
75Tcem?. Haiiaue momommas IMOBEPXHOCTH I1apa.
46. Haiizure quamerp mapa, 065eM KOTOPOTO PaBeH 367 eM”.
47. CTOPOHBI TPEYroNbHAKA paBHbI 12¢M 1 9 cM, a yron mexay Humu 30°. HaifTH 101 TPEYroIbHIKA
48. Hanmcats ypaBHeHue cdepsl ¢ ieHTpoM B Touke C (2; —3; 5) u pagmycoM, paBHBIM 6.

IIpoBepka BBINOJHEHMS KOHTPOJIbHBIX pador. KoHTponbHas paboTa MpoOBOIUTCS C
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N kW

N o kW

LENIBI0 Pe3yJbTaTOB OOYYEHHUS U IMOCIEAYIOIIET0 aHalu3a THUIIMYHBIX OUIMOOK M 3aTpyAHEHUH
00y4aroImuxcsi B KOHILE M3Y4EHUs TeMbl MM paszzena. CorlacHO KaJleHAApHO-TEMAaTHYECKOMY
IUIaHy AMCUUIUIMHBI IPEAYCMOTPEHO MPOBEACHUE CIEAYIOINX KOHTPOJIBHBIX padoT:

e  KontponbHas padota Nel mo pazaeny «Anredpar»

Konrpomnsnas padora Ne2 o pazaeny «OCHOBBI TPUTOHOMETPHUI

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

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

Konrtponbnas padora Ne6 mo pazzaeny «YpaBHEHUS U HEPABEHCTBA

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

KonTtpoabnas padora Nel
Bapuanm 1
41
" 30
3ammcath B BU/Ie OOBIKHOBEHHOW Ap0oOH OECKOHEYHYIO NeCATHIHYO Apo0k: 1,(7);
-5,3(23).

L7
3anuimTe 4yucia B BHUAC OECKOHEUHBIX MNEPUOAUICCKUX I[pO6CI/I§ —_—

1.1
Brruncnenwe: (g)z

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

[IpencraBpTe B BHJIE CTEIIEHEH C pallMOHAIBLHBIM MTOKa3aTelleM — .

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

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

3 3 9
x—16  x%5+4

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

Y HalUTe €ro 3HaueHue npu x = 2,25

Bapuanm 2
8

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

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

[IpencraBpTe B BUAE CTENEHEN C PAllUOHAJILHBIM [TOKa3aTeeM

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

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

x5/
_—

4.9.1.93.93
Pacnonoxwure uncia B MOPAAKE BO3paCTaHUs 2 4 ) 2, 5, 2 ) 2

X—9 x5 +3 o
Yapocrture BeIpakeHHe : Y HAaHJUTE ero 3HA4YCHHE MpHu X = 6,25
X

—x0541" x15+1

Bapuanm Ne 1
1. Boruucnuts 10g; 81

77



2 Borauciuts 108,13
3 Boruucuts 10g, 10g; 9
1g125
g5
5.Burunciuts 10g, 12—1og, 3+log, 9

4 BEIUUCIATD

6.Berunciuts 2log, 6+ log, % —log, 35

7. BeIYMCIUTH 10g3 2- log3 2 logz 6+ 10g3 6
8.Berunciants lg 7(10g7 15+ 10g7 4-— 10g7 6)

2 10g0'3 442
)

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

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

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

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

1.Boraucnuts 10g, 125
2 Boramciuts 10g,5 5
3.Borumciuts 10g; log, 64
1g256
lg4

4 BBIUUCIATE

5.BerauciuTh log, 6 +log, 4+ log, %
6.Beraucuts 210g, 27-log, 81-2log, 18
7.Berauciuth 2log, 8 +log, % —log, 25
lg3(log, 25-1log, 2 +log, 8)

logg 2+ logS%

&.BerunciimTh

9.Bbrunciaute 9
10. Pemure 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 .Berauciouts log, %

2.Berunciaurs loggl 9
3.Berunciauts 10g2 log 4 256
1g32
g2

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

6.Bprancnuts log,10-log, 5+1og, 8
7.BuryucinuThb 210g7 32- 10g7 256 - 210g7 14
lg2(log, 75-log, 15+1log, 20)

8.Berunciimth

9.Beranciute: 41°82° + 9
10. Pemmre ypaBuenue log,(—5 —x) = 3
11. Pemmre ypaBuenue log;,(4x — 9) = log,s x

12. Pemnte ypaBHEHME 2 log62X + 5loggx+2=0.
13. Peuute ypaBHeHUE log,6(2x — 1) —logsx =0
14. Pemute ypaBHEHHE 11l (41 = 2.

Bapuanm Ne4

1.Beruncauts log, L
25

2.Bprancnuth logm 11

3.Beruncnuth 10g5 10g32 2
1g27
g3
5.Branciuts 10g 10+1og, 50-log, 4

4 BRIUUCIUTD

6.Bbruucinth 10g2 8~ 10g2 3+ 10g2 12

7.Berauciuts 3log, 4 +log, % —log, 15

8.Beranciants lg 4(10g4 35+ 10g4 2 —IOg4 7)

9 Borumcuth 2510853710825 27

10. Pemre 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 logeg(x+ 17) = logg(2x + 7)
14.Pemnre ypaBHEHUE 3 log42x —7log,x+2=0

KonrtpoabHnas padora Ne2
1 eéapuanm

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

2z
0) mepeBecTH paJuaHbl B TPAAyCh TS
2. Haitnure ctgor, ecnu sin ¢ = ? U O JIEKHUT BO 2 YETBEPTH.

3. Beruucnure:
a) +/3sin 60° + cos 60° sin 30° — 7g 45° c1g135° + ¢1g90° ;

0) COSZ—\/ESiHZ—F\/gth- B) sin(—lg—”jJrZsin Z cos =
6 4 3 6 12

79



4. Pemire ypaBHEHHE: /2 sin 3x—1=0.

5. Pemute ypaBHeHue: 2cos” x —3cosx—2=0
6. YpocTuTe BBIpAKEHUE:

(1-cosa)(1+cos)

sin * (—a)

» O FTM,NE I,

cos[s); + a) ~2sin(7 - a)
sin (e + 7)
T) sin(37z + )+ cos(zr — &) —sin( —a ) + cos(—a).

7. Pemnre ypaBHeHue: cos3xcosSx = sin 3xsin Sx

0)cos(o—P)—2sinasinf  B)

2 sapuanm

1. a) mepeBecTH rpaaycol B paguansl: 175 °, 75°;

9

2r 7
0) epeBecTH pauaHbl B IPaTyCchl — — .
9 12
2. Haiitu tgar , ecnu COS QX = ? U O JISKUT B 3 YETBEPTH.
3. Boiuucnure:

a) sin 30° + /6 cos 45° sin 60° —1g30°crg150° + c1g45°;

) cos = ~Zsin %’H Vaig % gy 4sin”120° ~2c0s600° + J271g660".

4. Pemmte ypaBHEHHUE: 2cos3x—+/2 =0.

5. Pemute ypaBHeHue: 2sin > x —3sin x —2 =0

6. YIIpocTUTE BBIpAKEHUE:

a) (1—-cosa)(1+cos )
sin o

, A # MNE Z;

6) sin( 27z + &) + cos(z + ) + sin( —x) + cos(—).
g)cos(a — ) —cos(a + f);
2) sin( —ar) + cos(7 + )

1+ ZCOS(% —a)cos(—a)

.. . 1
7. Pemnre ypaBHEHHE: sin 6x cos x + cos 6xsin x =

3 eapuanm

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

b

3x 27
0) mepeBecTy paguaHbl B IPaychl —

B

15

2. Haiinure ctgor, ecnu SN & = —— | oL JIEKUT BO 2 YETBEPTH.
3. Braucnure:

a) 2sin 45° — cos 30° sin 60° + c1g45°1g135° — 1g0°;
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257 V4 T
6) sin = r_ r cos| ——— |—2sin —cos — .
) sin 3" 2 cos 4 V3etg < B) ( 3 j 5%

4. Pemnre ypaBHenue: 2sin 3x—1=0.

5. Pemmre ypasnenue: 20g°x—3tgx—2=0.

6. YpocTuTe BhIpayKEHUE:
a) (1—sin )1 +sin )

T
, QA #*—+m,ne z,
Ccos o 2

0) sin( 7z + @) + cos(27 + a) —sin( —a) — cos(—ar).
e)sin(a + ) +sin(ax — )

sin(%r+a)+sin(2ﬂ+a)

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

4 sapuanm

o

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

St «&
0) mepeBecTy paguaHbl B IPayChl ? , 7 .

2. Haiitu tgar, ecnn COS Q& = ? U O JISKUT B 3 YETBEPTH.

3. Boruucnure:
@) cos60° — /6 cos 30° sin 45° + c1g30°1g150° —1g45°;

6) sin = + zcos%”_ﬁag%, ) 250 870" +/12.c0s 570° ~ 160"

4. Pemnte ypaBHeHue: 2cos3x—1=0.

5. Pemmte ypaBHeHue: 2CIg x—3ctgx—-2=0.
6. YIIpOCTHTE BBIPaKEHHE:

(1-sin @)(1+sin «) .
761-7554-727’1,}’162.

2
cos” (—a)
0) sin( 7 — a) + cos(37 — &) + sin(—a) + cos(—a).
2 -2
) COS xX—Sm X
B) — . .
sin 2x
r) sin(a—f)—sin(a+)
7. Pemmre ypaBHEHUE: sin 3xcos 5x —cos 3xsin 5x = 0,5
KonTpoabnas padora Ne3
Bapuanm 1
1. TTo rpaduky QyHKIMH OTBETHTE HA BOTIPOCHI:
1) KakoBbl mpomexyTku Bo3pactanusi pyHKImun?
2) KakoBbl npoMexyTKH yObIBaHUS (QYHKLINUHU?
3) HazoBuTte Toukn MakcumMyMa U MEHHMYyMa (pyHKinu. Kakue 3HaueHus npuHUMaeT QyHKIHUS B
9THX TOYKax?
4) KakoBbl HanOombIIIee ¥ HANMEHbBIIIEE 3HAYCHUS dTHX (PYHKIHN Ha OTpe3ke [-2; 2]?
5) B kakux Toukax QyHKIHS HE SBISIETCS HEMPEPHIBHON M KaKOBBI 3HAUCHHS (QYHKIIUH B ITHUX
TOUYKax?
6) Ha xakux mpomexyTkax (GyHKUUS HeNpepbIBHA?
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7) O@yHKIINA, H300paKeHHas Ha TpaduKe, SBISICTCS YeTHOW WU HEYETHOMH ?

YA
3

2
1

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

Ry

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

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

4. Haiiure oGmactb onpeneneHus QyHKIHK: y = ———.
cos” x
5. Haiinure o6nacts 3HaueHUN GYHKLIUHN: y = 2COS X1gX -

6. B onHOM cucTeMe KOOPIMHAT CXEMAaTHYECKH NocTpoiTe rpadukyu GyHkuuii y =log | x n

) |

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

Bapuanm 2
1. Io rpaduky GyHKIMH OTBETHTE HA BOIPOCHI:
1) KakoBbI mpoMexyTku Bo3pacTaHust GyHKIHN?
2) KakoBbl mpoMexyTKH yObIBaHHS (DYHKIIUHU?
3) HazoBuTte TOUkM MakcuMyma 1 MUHUMyMa (pyHKImu. Kakue 3HaueHus: npuHUMaeT QyHKIMS B
9TUX TOYKax?
4) KakoBbl HaHOOJIbIIIEE U HANMEHBIIICE 3HAUCHUS dTHX (PYHKIMHA Ha OTpe3ke [-2; 2]?

5) B kakux To4ykax (yHKIUS HE ABJISCTCS HENMPEPHIBHOM U KaKOBbI 3HAUCHUS (PYHKIIUU B 3THUX
TOYKax?

6) Ha xakux mpomexyTkax (yHKIUS HenpepbIBHA?
7) OyHKms, n300paxkeHHas Ha rpaduKe, SBISETCS YSTHOW MITH HEYeTHOMN?

ylr
2
1
-6.-5/-4.-3.-2!-1_.0 ; | 2 3 4 5 6 :
-1

4 2 X|[+2
2. JlokaxuTe 4eTHOCTh (HEYETHOCTh) QyHKIMU: a) Y = X (x + 2); 6) Y= %
X

4
3. Uccrenyiite GpyHKIMIO U ocTpoiite ee rpadux Y =4 — (x + 2) .
1

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

4. Haiinute 061acTh onpeaeneHus QyHKIHMU: y =

o o o _AX
6. B o1HOIi cHcTeMe KOOPIMHAT CXEMaTHIECKH TIOCTpOiiTe rpaduku GyHkuui y =log, x 1 Y = 4
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2x—
7. Pemuth ypaBHEHUE: a) 0,17 3= 10, 0) 9 —-7-3*—-18=0.

KonTtpouabnas pabora Ned4
Bapuanm 1
B samuke nexar 20 mapukos, 12 u3 kotopbix yepHble. KakoBa BEpOSITHOCTD BBITALIUTh HAYT AL
a) YepHBIA MapuK?
0) TpH YEPHBIX IIAPHUKA 33 OJUH pa3?
Jlana BbIOOpKa pe3yabTaTOB BHEUIHETO OLIEHUBAHUS 110 MaTEMAaTHKE HECKOJIBKHUX YeJIOBEK (B
Oamnax):167, 197, 167,145, 145, 180, 150, 195, 167,137. CoctaButh TaOJIMIly pacipeaesieHus
3JIEMEHTOB BBIOOPKH 10 YaCTOTaM U OTHOCHTENBHBIM YacToTaM. HaliTu Mony, Meauany, cpeaHee
3Ha4YeHue BBIOOPKH. [10CTPOUTH MOJUTOH YacToT.
B xopoOxe nexar kapTouku, Ha KOTopbixX 3anucanbl 0ykssl cioBa OCHOBATEJIBHOCTD.
KakoBa BepOSITHOCTh TOTO, UTO Ha HAyTaJ B3sATOM KapTouke OyneT 3anucana Oyksa: a) O; 0)
corjacHasi OykBa?
Haiimure A U Bu A N B, ecmu A={2;3;7}, B={5;7;3}
B kopoOxke nexat 4 ronyOsix, 3 KpacHbBIX, 9 3€JIeHbIX U 6 XKeNThIX ImapukoB. Kakoa
BEPOSATHOCTH TOTO, YTO BEIOPAHHBIN IMApUK OyIET HE 3EJICHBIN?
KakoBa BepOSITHOCTh TOTO, UTO MPHU NOJO0PACBIBAHUH UTPATIbHON KOCTH BBIMAAET HE Oosee Tpex
OUYKOB?
Ha necsatu xapToukax 3amucanbl HaTypaibHble uyncia ot 1 1o 10. Hayrag OepyT aBe U3 HUX.
KakoBa BepOSITHOCTb TOTO, UTO MOAYJIb Pa3HOCTH YMCEN HAa KapTOUKax paBeH 37
Pemnte ypaBaenue: C 2X= 153

Bapuanm 2
B Baze nexar 15 koHbeT, mITh U3 KOTOPBIX IIOKOIaAHbIe. KakoBa BEpOSITHOCTH BBITAIIUTD
HayraJ: a) MIOKOJaAHYI0 KoH(peTy? 0) TpH IOKOJIa HbIe KOH(ETHI 32 0JTUH pa3?
Jlana BBIOOpKa KOJIMYECTBA HOBOPOXKACHHBIX B rOpoJie A Ha MPOTSHKEHUN HECKOJIbKUX JTHEH: 56,
45, 51, 46, 48, 50, 46, 48, 49, 51. Haiitu Moy, Meuany, cpefHee 3HaYeHUE BEIOOPKH.
[TocTpoUTh MOJIUTOH YacTOT.
B xopo6xke nexar 30 kapTouek, Ha KOTOPHIX 3anucanbl uncia ot 1 g0 30. KakoBa BeposiTHOCTh
TOTO0, YTO HA HAyTaJ B3STOM KapTOouke Oy/eT 3alMicaHo YUCII0, KOTOpoe: a) KpaTHO 7; 0) He
KpaTHO HU YUCIyY 2, HU YuCcay 3, HU yucay 57
Hatimure A U Bu A N B, ecmu A={2;3;7}, B={5;7;3}
Manpuuk 320611 OCTEAHION UGPY CEMU3HAYHOTO HOMepa Tesedona apyra. Kakosa
BEPOSITHOCTH TOT'0, YTO OH HaOpaJl BEPHBIH HOMED.
Bpocarot urpanbHyto KocTh 0/1uH pa3. KakoBa BEposSTHOCTH TOTO, YTO BBIMAJET YUCIIO, HE
MEHbIIIE ABYX?
Ha xapToukax 3anucansl uncia ot 1 go 12. Hayran 6epyt nBe u3 Hux. KakoBa BeposiTHOCTh
TOT0, 4TO CyMMa YHCeJl Ha KapToykax Oyzaer paBHa 127
Pemuts ypaBHeHUE: A 2x =20

KonTtpoabnas pa6ora NeS

Bapuanm 1
1. Haiitu npon3BoaHyt0 QyHKIIUU
2
3 1 4 3
)< 0) a7 B X N n(1-3x)" e) (-5x).
2. Haittn f'(XO)
2 1
a) f(x)=+3-2x, x,=-11; 6) f(x)=——==3x", %)=~
Vx 4
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A

®

3. Haiitu npou3BoaHYIO GYHKIUU

a) x*+ L1 6) (x+7)-x*; B) X3
X 2-3x
4. Haift npon3BOIHYIO (DYHKIIUU
a)e” +sinx; 6)COSX - log sx ; B) 32x+1; r) cos(x2 —3),

2
5. HaiiTi IpOMeXyTKHI Bo3pacTaHus n yobiBanus ¢ynkimn f(X) = X =20 +x43 )

o 3 2
6. HaiiTi HanGombIuee ¥ HauMeHbnee 3HaueHns pyskmmn f(X)=x" —2x"+x+3 na

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

Bapuanm 2
1. Haiitu npou3BoIHYIO (QYHKIUU
4

< 1 4 5
)2 6) xR B D= n2-50" e) (-2x)
2. Haiitu f’(XO)
a) f(x)=+1-5x,x =-3; 6) f(x)=4\/;+%,x0=é.

X
3. Haiitu npou3BoaHyt0 GyHKIIUU
a) x2—1+3; 0) (x—6)-x3; B) 2X+3.
X 3-2x

4. HaiiTu npon3BoAHYIO (PyHKIIUU
a)cosx +3%; 6) Inx - sinx ; B) 27, r) sin(x3 +2),

y 2
5. HaiiT mpoMeKyTKH BO3pacTanus U yobiBanus Gpynkuuu f(X) = X -x—x+2.

2

y 3
6. Haiitu HauGonbinee 1 HauMenbliee 3Hadenns Gynakuun f(X) =x" —x" —x+2 na

3
oTpeske | =57 .

KonTtpouabsnas padora Ne6

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

PemmTs HppanuoHanbHOe ypaBHeHHe: VX + 8 —x + 2 = 0
Pemmte uppanoHaibsHOE HEPABEHCTBO: VxZ—x—-22>2x-1
Pemmte nokazaTenbHOE U JIorapuMUIECKOe YpaBHEHHE:
logs(2x+1)=log;13+1 b. 43X + 2 = 9 % 23%

PemmTs nokasaTenpHOE HEPABCHCTBO:

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

Pemmte norapudmMuyeckoe HEPaBEHCTBO: logs(4x+1) >-1
Pemnts cuctemy ypaBHEHMI:
{ 2y — 3x = 6, b{ X—y=26,

2x +y =log3 135 — log3 5 %3 —y3 = 126.
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Call

o

Eall

nop

Eall

o

®

Bapuanm 2

Pemutes HepaBeHCTBO:

1 —ox?
X>— b. EX7>(
x—1 10-x

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

Pemutes uppanmroHanbHOE HEPABEHCTBO: VX +3 > x + 1

Pemuth nokaszaTenbHOE ypaBHEHUE:

1
9-81 =27~ b4 —7x27X =4
Perurs mmokasareapHOE HEPABCHCTBO:
2+4
G) X20,751—8x b. 3:9" -10-3' +3<0

Pemmts norapudgmuyeckoe HepaBeHCTBO: 21g 6 —lgx > 31g 2
Pemnts cucreMy ypaBHEHUI:

2x—y =1, y2—xy+1=0,

{% = (H)*2 ' {xz +2x=—-y?—-2y—1.

Bapuanm 3
Pemuths HEPABEHCTBO:
4x%+8x-5 -
<0 b. (x 5)(2X+7)20
x+1 4-X

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

PeluTh HPPAHOHATBHOE HEPABEHCTBO: V—x2 + 6X — 5 > 8 — 2X
PemmnTh mokazarenbpHOE U IOTapUPMHUIECKOE YpaBHEHHUE:

0,36x"1 - 0,3 = 0,7 b. -log;(5-x)=log;2-1

Pemmts mokasareasHOE HEPABCHCTBO:

X714 2¥ > 2%+ 4 b 377 37 <108
Penmth norapudmudeckoe HepaBeHcTBO: 21g 6 — Igx > 31g 2
Pewnth cucteMy ypaBHEHUM:
{ 2x+y =15, b{3(x+1)+2(y—2)=20,
x — 3y = log, 144 —log, 9 ’ X+ 2y =4.
Bapuanm 4

Pemurts HEPAaBCHCTBO:

4 3X2+4X-4
e <
X+2< b. XXt

Pelints uppanroHaibHoe ypaBHenue: V6 — 4x —x? = x + 4

Pemmte uppanoHansHOe HEPaBEHCTBO: V4X — 8 > x— 5

PemnTh mokaszarensHOE ypaBHEHUE:

2X 4 2%+2 = 20 b. 7%-14-7°=5
P CIIIUTH ITOKA3AaTCIbHOC HepaBeHCTBOI
1
2X—1>(i)" b. 84" —6-2"+1>0
16

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

Pemnts cucreMy ypaBHEHUI:

{2y—x=6, b{ X+ 2y =6,
g2x+y — 32-3y "13x% — xy + 4y?* = 48.
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KonTpoabsHnasi padora Ne7
I ¢apuanm

Nel. OcnoBanue AD tpanenuu ABCD nexut B iockoctu & . Yepes Touku B u C IpoBeIeHbI
napajuieibHbIe MPSAMbIE, IEPECEKAIOIINE MIIOCKOCTh (X B TOUKaxX E U F COOTBETCTBEHHO.
a) KakoBo B3aumMHoOe nojyioskeHue npsmoix EF u AB?
0) Uemy paBen yron mexy npsimeiMu EF u AB, ecnu ZABC = 150° ? [losicHuTe OTBET.

No2. [IpsimMbie a 1 b 51exaT B MapajlieNbHBIX IJIOCKOCTAX & U A3 . MOryT JI1 3TH NpsSMbIe OBbITh:

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

Ne3. Yepes Touky O, Jexalnyro MeX1y NapaiebHbIMU INIOCKOCTSIMU X U 3, IPOBEACHBI
npsimbie [ 1 m. [Ipsimas [ mepecekaeT miockoctTd & U B B TOUYKaX A U Ay COOTBETCTBEHHO,

npsiMasi m — B Toukax B; u B,. Haiinure jumny otpeska 42B,, ecmu A B, =12 ¢M,
B0:0B,=3:4.
Ne4, Jlnaronans Kkyoa paBHa 6 cm. Haitaure:

a) pebpo kyoa;
0) KOCHHYC yTiIa MEXIy AHArOHAISIMHU Ky0a M MIIOCKOCTHIO OJTHOW U3 €r0 IpaHei.

No5. U3 Touku A K MIIOCKOCTH (X TpoBeneHbl HaklIoHHbIE AB u AC, o0pa3yrolire ¢ MI0CKOCThI0 O
paBuble yriasl. U3BectHO, uTro BC = AB . Haitaurte yrisl Tpeyroiasuuka ABC.

II gapuanm

Nel. TpeyronsHuku ABC u ADC nexart B pa3HbIX IUIOCKOCTSIX U UMEIOT 001yto ctopony AC. Touka
P — cepenuna croponsl AD, a K — cepenuna croponsl DC.
a) KakoBo B3anmHoe nosnoxxenue npsmoix PK u AB?
0) UeMy paBeH yron mexy npsmeivu PK u AB, ecnmun ZABC =40° u /BCA =80°?
IlosicHuTe OTBET.

Ne2. [IpsimMble a 1 b nexaT B IepeceKaroluX MI0CKOCTAX & u B . Moryt iau 3Tu npsMble ObITh:

a) MapajuieIbHBIMU;  0) CKPEITUBAIOIIIMMUCS ?
CrenaiiTe pUCYHOK JUISl KaXJA0T0 BO3MOXKHOIO CITydas.

Ne3. Yepes Touxy O, He N€XKaLYI0 MEKIY NapaJUIEIbHBIMU INIOCKOCTAMUA (X U 3, IPOBEIEHBI
npsimble [ 1 m. [psimast [ nepecekaet miockoctd & U S B TOUKax A; U Ay COOTBETCTBEHHO,

npsiMasi m — B Toukax B; u B,. Haiinure mmny otpeska 4,8y, ecmu A, B, =15¢wM,
OB, :0B, =3:5.
Ne4. OcHoBaHMEM MPSMOYTOJIBHOTO TTapajuiesienuIieia CIy>KUT KBaapaT; JuaroHaib

napasuiesienuIie1a paBHa 2\/6 CM, a €ero U3MepeHust oTHocATCA Kak 1:12 Haioure:
a) U3MEepeHus napajieNenurne/a;
0) CHHYC yIia MeX/ly JUaroHalbio Napauleenunesia i MI0CKOCThIO €r0 OCHOBAHUS.

Ne5. U3 Touku A K IIOCKOCTH NPOBeAeHBI eprneHaukynsip AO u nBe paBHble HaKIOHHbIE AB u AC.
N3BectHO, uTOo BC = BO . Halinute yribl Tpeyroiabauka BOC.
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Koutpoannasi padora Ne§
Bapuanm 1
1. OcHOBaHMEM JJIs TIPSIMOM TIPU3MBI SIBJISIETCSL paBHOOEIPEHHAs Tpanelus, JIMHBI OOKOBBIX
CTOPOH KOTOpO# paBHbI 110 13 cm, ocHoBanus 11 cm 1 21 cm, nnoma s JUaroHaaIbHOTO CEUCHUS
npu3Mebl paBHa 180 cv’. Haiiyure BBICOTY IIPU3MBI.
A. 16 cm. b. 12 cm. B.9 cm.
2. Touka M ypnaneHa OT Kaka0u BepiIMHbI KBajapara Ha 10 cu. Halinute paccrosHue ot

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

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

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

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

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

HaiinuTe yron Mexxay AMaroHanbio OCEBOTO CEUCHHSI HMIIMHAPA U IUIOCKOCTHIO OCHOBAHUS.
A. 60°. b. 45°. B. 30°.

5. Bricora konyca paBHa 10 cu. Haiinure miomanpe cedeHust, IpOXOIAIIEro Yepe3 BEPIINHY
KOHYCa U XOPJly OCHOBAaHMSI, CTATUBAIONIYIO AyTy B 60°, eciu MI0CKOCTh CeYeHUs 00pasyer ¢
MJIOCKOCTHIO OCHOBaHUs KoHyca yroi 30°.

A. 100 ear’, B. 200 en’. B. 500 e’

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

AB.

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

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

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

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

A.2cm. B.4cm’ . B. 5v2 ov’.

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

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

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

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

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

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

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

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

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

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

A. 42 eal’. B. 75 ea’. B. 108 car’.

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

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

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

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

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

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

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

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

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

MMOBCPXHOCTHU IMUPAMUBI.

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

A. 2 end. B.2V2 o’

B. 4 ca’.

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

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

B. 13v2 cm.

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

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

M 1o npsmbIX, COaEpKAIUX CTOPOHBI

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

B. 12,5 cm u 24 cm.

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

HUJIMHApA.

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

5.

B. 15v2 om.

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

Haiiaure momianp MOJHON MOBEPXHOCTU KOHYCA.

A l5nm e,

b. 0,9\/7 T e,

B.09n om’.

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

CM, a BbICOTa paBHa 4 CM.

A. 5.5 cm. B.5 cm.

B.5V2 cm

7. JdmaroHanb 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. 7292 e’

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

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

A. 230°. b. 250°.

3 cMm.

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

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

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

OLIEHKM Pe3yJIbTATOB 00y4YeHusl

Pe3yabTaTsl 00yuyeHus

®opmMbl U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJibTaToB 00y4eHHs

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

OTBETCTBEHHOTO YJieHa POCCHUHCKOTO

&9




o011ecTBa, MIpE/ICTaBICHUE 0
MaTEeMaTHYECKHUX OCHOBax
(YHKIIMOHUPOBAHUSL PA3THUYHBIX CTPYKTYD,
SIBJICHU, npoueayp TPaXKIAHCKOTO
obmecTtBa (BBIOOPBI, OMPOCHI W JIPYroe),
YMEHHE B3aUMO/ICHCTBOBATH C COMMATLHBIMH

WHCTUTYTAMHM B  COOTBETCTBUM C  HX
(GyHKUIMSAMEU ¥ Ha3HAUYCHUEM

MaTPUOTUYECKOE BOCITUTaHHUE:
c(hOpMUPOBAHHOCTH POCCUICKOMN

rPaXIAHCKOW WACHTUYHOCTH, YBXKEHHS K
IPOLIJIOMY M  HAacCTOSIIEMY POCCUMCKON
MaTeMaTUKH, IIEHHOCTHOE OTHOIIEHHE K
JOCTUXKEHUSIM POCCUICKUX MaTeMAaTUKOB H
POCCHUHCKOM  MAaTreMaTH4YeCKOW  IIKOJIbI,
MCIIOJIb30BAaHUE ITHX JOCTHKEHUH B IPYIHX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHUKHU

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvbHou pabomol

Pewenue 3a0au 6o 6pemMst 3aHAMUA

JyXOBHO-HPABCTBCHHOE BOCIIHTAHUE:
OCO3HAHHE JTyXOBHBIX [IEHHOCTEH

poccuiickoro Hapoja, CQOpPMHPOBAHHOCTH

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

NpPUMEHCHHEM  JIOCTWKCHUH  HaykKu W | Pewenue 3a0au 6o apems 3ausamus
NeSITeTLHOCTHIO yu€HOTO, OCO3HAHHE

JIMYHOTO BKJIaJla B IOCTPOCHHUE YCTOHYHUBOTO

Oynyiiero

ACTETUYECKOE BOCIUTAHHE: ACTETUYECKOE

OTHOIIIEHHE K MHUPY, BKIIOYas JCTETUKY | Buinoniunenue npakmuueckux pabom Ne 1 — 47
MaTeMaTHYECKUX 3aKOHOMEpHOCTEH, | Oyenka npasuUIbHOCMU 8bINOTHEHUS

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

camocmosamenbHou pabomoi
Pewenue 3a0au 60 epems 3ansamus

¢dusuueckoe BOCIIUTaHHE:
chOpMUPOBAHHOCTh  YMEHHUS  TPUMEHSTH
MaTeMaTHYeCKUe 3HaHWsA B  HMHTEpecax
37I0pOBOTO W 0€301acHOTO 00pasza KU3HH,
OTBETCTBEHHOE  OTHOIIIEHHE K  CBOEMY
37I0POBBIO (3mopoBoe MUTAHUE,
cOaJlaHCUPOBAHHBIN  pPEXHUM 3aHATUH |
OT/BIXA, peryiispHas ¢busnueckas
AKTUBHOCTH), busnueckoe
COBCPUHICHCTBOBAHUC npu 3aHATUAX
CIIOPTUBHO-03/TOPOBUTENHHOM
JIESITCIIBHOCTHIO

Buvinonnenue npaxmuueckux pabom Ne 1, 10,
23,27

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

6blNOJIHEeHUA

TPYZAOBOE€ BOCIIMTAHME: TOTOBHOCTH K TPY.Y,
OCO3HaHME LIEHHOCTU TPYAOIIO0Us, HHTEpEC
K pa3nuyHbIM cdepam npodeccHoHaNbHOMI
ACATCIIbHOCTH, CBA3aHHBIM C MaTeMaTHUKON 1
e€ TpUIIOKEHUSMH, YMEHUE COBEpIIATh
OCO3HaHHBII BbIOOp Oyayiel mpodeccuu u
pean30BbIBaTh COOCTBEHHbBIE >KU3HEHHBIE
IUIAHBI, TOTOBHOCTh M CHOCOOHOCTh K

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

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

3KOJIOTUYECKOe BOCHUTAHUE:
c¢(hopMUPOBAHHOCTH 9KOJIOTHYECKON
KYJbTYpbl, IOHUMAHHE BIUSHHUS COLUAIBHO-
SKOHOMHUYECKUX IIPOIIECCOB HAa COCTOSIHUE
MPUPOAHOMN " COLIMAIbHOMI Cpenpl,
OCO3HaAHHE r100aJILHOrO Xapakrepa
OKOJIOTHYECKUX MPOOJIeM, OpHEHTalus Ha
MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU IS
pelieHus 3amad B 00JacTH OKPYXKArOMICH
Cpelibl, TIJIAaHUPOBAHKUE MOCTYIIKOB M OIEHKHU

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

ux BO3MO>KHBIX MOCJIE/ICTBUIMA JUTSt
OKPYKarolIel cpeibl

LIEHHOCTHU Hay4HOTO MTO3HAHMUS:
c¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHSI HAYKH M OOIECTBEHHOMN MPaKTHKH,
IIOHUMAHNE MaTeMaTH4YeCKOM HAayKH Kak
cdepbl YeOBEUECKON AESITeIbHOCTH, TAIOB
€€ pa3BUTUA M 3HAYUMOCTH JUIs Pa3BUTHUSA
LIMBUJIN3AL1Y, OBJIaJICHUE S3BIKOM
MaTE€MaTUKU U MaTeMaTH4EeCKOM KYJIbTYpOH
KaK CpEICTBOM IO3HAHMUSA MHPA, TOTOBHOCTh
OCYIIECTBIIATh IIPOCKTHYIO u
M CCIIEJOBATEIbCKYIO JESATEIBHOCTD
VHJVBHIYAJIbHO U B IpyIIIIe

Buvinonnenue npaxmuuecxkux pabom Ne [ — 28
Oyenxa npasuIbHOCMU 8bINONHEHUS
camocmosmenvbHou pabomul

Pewenue 3a0au 6o epems 3anamus

METANpPeaAMETHBIX?

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

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

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

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

BBISIBIISTD MaTeMaTH4ecKue

3aKOHOMEPHOCTH, B3aMMOCBS3HU "

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

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

Pewenue 3a0au 6o 6peMst 3AHAMUA

JIeNIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB
JOTMKH, JEIYyKTUBHBIX M  HMHIYKTUBHBIX
YMO3aKJIIOYEHUH,  YMO3AKJIIOYEHHH 1o

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

MPOBOJIUTH CAMOCTOSITEIBHO JI0Ka3aTEIbCTBA
MaTeMaTUYECKUX YTBEPXKACHUU (IpsIMble U

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

COOCTBEHHEIE CYXKICHUA 1 BBIBOIBI

Oyenka npasuibHOCMU 8bINOIHEHUS
camocmosamenvHol pabomol
Pewenue 3a0au 60 epems 3anamus
Koumponvusie 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 IIO3HAHMUS,
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIUE
IPOTHBOpEYHE, MpoOJieMy, YCTaHAaBIUBAThH
HCKOMO€ U JaHHOe, (OopMHUPOBATH TUIIOTE3Y,
apryMeHTHPOBATh CBOIO MTO3UIUIO, MHEHHE

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

MIPOBOUTH CaMOCTOSITEIILHO
CIUTAHUPOBAHHBIN AKCIIEPUMEHT,

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

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

SBIICHUSIMU, TIPOIIECCAMU

CaMOCTOSITENILHO dbopmynHupoBath

0000IICHNsT W BBIBOABI 10 pE3yJIbTaTam
NPOBEIEHHOTO HAOIIOACHUS, UCCIIEIOBaHUS,
OLICHUBATh  JIOCTOBEPHOCTh  IOJIYUYCHHBIX
pE3yJIBTATOB, BBIBOJOB U 00001IICHUH

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

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

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

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

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

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

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Yemuwii onpoc 6o epems 3anamust
Pewenue 3a0au 60 epems 3anamus

CTPYKTYpUPOBATh uHpopmarIuio,
OpEeICTaBIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpaduuecKu

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

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

CaMOCTOSITENILHO chopMyIUPOBAHHBIM
KPUTEPHSIM, c(OpMyIHPOBaHHBIM
CaMOCTOSITEJILHO

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

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

BOCIIPHHUMATh U (POPMYIMPOBATEH CYKICHUS
B COOTBETCTBHHM C YCIOBUSMU U IEJSMU

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

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 pabomol
OoOHapyXHuBaTh  pa3IMYUE U  CXOJACTBO
MTO3UIUH, B KOPPEKTHOM dbopme
dbopmynupoBaTh pasHoracus, CBOHU
BO3paKEHUs
MPENICTABIISITh PE3yIbTAThl PEIICHUS 3a[auH,
JKCIIEPUMEHTa, HUCCIENOBaHMs, MPOeKTa, | OyeHKa npasuibHOCMU 8bINOJIHEHUS
CaMOCTOSITEJIbHO BBIOMPATh dbopmar | camocmoamenvHot pabomuol

BBICTYIUICHHSI ¢ Y4ETOM 3a/ay MpPe3eHTalUH
¥ OCOOCHHOCTEH ayJIUTOPUHN

Pewenue 3a0au 6o epeMi 3AHAMUA

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

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

BAPUAHTBl peUNIeHUH C Y4ETOM HOBOH

nHpopmanuu

BIIAJICTh HaBBIKAMH MO3HABATEIILHON

pedaekcuy Kak OCO3HAHHUS COBEpIIAEMBIX
JICUCTBUIA M MBICIHUTEIIBHBIX MPOLIECCOB, HX

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

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

NPEABUIETh TPYAHOCTH, KOTOPBIE MOTLYT
BO3HUKHYTh NPHU PELICHUHU 3aJa4Hd, BHOCUTH
KOPPEKTUBBI B JICSITEIBHOCTb Ha OCHOBE
HOBBIX OOCTOSITEILCTB, JAHHBIX, HAMJICHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH

Buvinonnenue npakmuueckux pabom Ne 1 — 47
Pewenue 3a0au 60 epems 3ansamus
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 6peMsL 3AHAMUA

[IOHUMAaTb U HCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHJAHOM M MHIUBUAYalIbHOU pabOTHI Mpu
peleHnH y4eOHbIX 3ajay, NPUHUMATh ILIEh
COBMECTHOM JI€ATENIbHOCTH, IUIAHWPOBATh
OpraHu3aLuIo COBMECTHOM paboThI,
pacnpenensitb BUAbl padoT, 10roBapuBaThCs,
0o0CyX/1aTh TpOLECC U pPe3ynbTaT padoThl,
0000111aTh MHEHUS HECKOJILKUX JIFOIEN

Oyenxa npaguibHOCMU 8bINOTHEHUS
camocmosmenvbHou pabomul

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

Oyenka npasuibHOCMU 8bINOIHEHUs
camocmosamenvHol pabomol

Pewenue 3a0au 6o epems sansamus
Buvinonnenue npaxmuyeckux pabom Ne 1 —47

o KPUTEPUSM, chopMyITUPOBAHHBIM

Y4aCTHHUKAMU B3aUMOJICHCTBUS
npeAMeTHbIX:

c()OPMUPOBAHHOCTh  TPEACTABICHUH O

MaTeMaTHKE KaK 4aCTH MUPOBOU KyJIbTYpBI U
MecTe MaTeMaTUKu W HWHPOPMATUKUA B
COBPEMEHHOM  LUMBWIM3aLUM,  crocobax
ONMCaHUs SIBJIICHUM pPEAIbHOI0 MHpAa Ha
MaTEMaTUYECKOM S3bIKE

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

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

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

Yemuwiii onpoc 6o epemsa 3anamus

Pewenue 3a0au 6o epems 3anamus

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

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

CLLICHIS aEHOHaHBHHX p " Buvinoanenue npakmuueckux pabom Ne 33— 47
p P Oyenxa npasuIbHOCMU 8bINOIHEHUS
UpPpalMOHATIbHBIX, TOKA3ATENBHBIX, | o pabombi
CTETICHHBIX, TPUTOHOMETPHIECKHX | poo st Nb 6
YpaBHEHMI U HEPABEHCTB, UX CUCTEM P p )
c(OpMUPOBAHHOCTh  NPEACTaBIEHUNH 00
OCHOBHBIX  MOHATUSAX  MaTeMaTHUYecKoro | Beinonnenue npakmuyeckux pabom Ne 17 — 37
aHaJIM3a U UX CBOMCTBaXx, BiajeHue ymenueM | Oyenka npasuIbHOCMU 8bINOIHEHUS
XapaKTepu3oBaTh  ToOBedeHUE  (QYHKIMH, | camocmoamenvhol pabomsi

HCIIOJIb30BAHUEC TMOJTYYCHHBIX 3HAHUHU JJIsA

Yemuwi onpoc 6o epems 3ansmus

OmnucaHus u aHanusa peanbHbIX | Konmponvhvie pabomot No 5

3aBUCUMOCTEN

BJIaJICHUE  OCHOBHBIMHU  TOHATUAMHU O | Beinoanenue npakmuyeckux pabom Ne 38— 47
IJIOCKHUX u IIPOCTPAHCTBEHHBIX | Oyenka npasuIbHOCMuU 8bINOJIHEHUSA

reoMeTpUUeCKux (urypax, HX OCHOBHBIX
CBOMCTBAx

camocmosamenbHou pabomol
Yemuwi onpoc 6o epems 3ansmus
Pewenue 3a0au 6o epems 3anamus
Konmponvnvie pabomer Ne7

c(hOpMUPOBAHHOCTh YMEHUS PACIIO3HABATH

Ouera npasujlibHocmu 6blNOJIHEHUA

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

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

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

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

OCHOBHBIX TOHSTHUSAX 3JIEMEHTAapHOU Teopuu | Koumponvnvie pabomoi Ne 4

BEPOSATHOCTEN

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

Oyenxa npasuIbHOCMU 8bINOIHEHUS
camocmosamenvHol pabomoi

Yemuwui onpoc 6o epems 3ansamus

Pewenue 3a0au 6o epems 3anamus

3.2 @opma NpoOMeKYTOYHOM aTTeCTAMHU

[TpomexyTouHas arrecTanusi Mo IuciUIuiiHe B 1 cemectpe — nuddepeHnpoBaHHbIM
3a4eT (MTOroBasi KOHTPOJIbHAsS paboTa), BO 2 CEMECTPEe — IK3aMEH.

OOyuaromuecss AOMYCKAIOTCA K cJade »SK3aMEeHAa TIPH BBIIIOJIHEHHMH BCEX BHJIOB
CaMOCTOSITEIIbHOW PAa0OThI, MPAKTUYECKUX PAOOT M KOHTPOJIBHBIX PadOT, MPEIyCMOTPEHHBIX
pabodeii mporpaMMoi M KaJICHIapHO-TeMAaTUISCKUM TUTAHOM JTUCITUTUTHHEIL.

JubdepeHnmpoBaHHbI 3a4eT (MTOrOBash KOHTPOJIbHAS padoTa) MPOBOIUTCS 3a CYET
BPEMCHH, OTBEJCHHOTO HAa W3YYCHHE JUCIHMIUIMHBI, TPH YCIOBHU CBOCBPEMEHHOTO U
Ka4eCTBEHHOTO BBITIOJHECHUSI OOYYaIOLIMMCS BCEX BHJIOB palOT, MPEIyCMOTPEHHBIX paboueit
IPOrPaMMOM TUCITUTUTAHBI.

Ilepeyennb BOPoOCOB K UTOrOBOM KOHTPOJIbHOI padoTe

Bapuant 1
1. Beruucnure: 47 -11* :44*
. 24128
2. HaiinuTe 3HaueHue BhIpaXXEHUS: —F——.

J32

3. Boranciure: log, 8+1log 5100 —log )54,

o 2

4, Haiinure pemenue ypasaenus: log(x~ — 5)=log,4x

/ 7T
5. Borunciure {O82| €OS E

57
6. [TepeBenuTe u3 paguaH B Tpaaychl o
7. VYKaxkuTe 4eTBEPTh, B KOTOPOH JIEKUT yron & , eciu & =470°
8. Haiinute 3nauenue kocunyca yraa & | eciun msBectro, uto: sin¥=0,6 1 “< g < 7
2
x+4
9. Haiimure 061acTs onpeneneHus GyHKIUH J(x)= — )
x° —49

10. bankoBckas nmporieHTHas ctaBka paBHa 7% romoBbix. KakoBa gomkHa ObITh
nepBOHAaYalbHas CyMMa BKJIaJa, 4TOOBI uepe3 2 roaa ero pasmep cocrabui 34347 pyoneit.
11. B Baze nexar s610ku: 10 3eneHbIx 1 5 kpacHbIX. CKOJBKUMHU CIIOCOOAMH MOYKHO B3SITh

U3 Ba3bl 2 3eNIeHbIX U 3 KpacHBIX s1010Ka?
Bapmuanr 2
1. Bbrauciure: 72 -37 :21°.
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3-4/108

2. Haitnure 3HaueHne BbIpaXeHUs: T
3. Boruncinre: 1og 36 +log, 99 —log ,11.

4. Haiigure pemenue ypasuenns: Log (10 — x° ) = log ,3x

T
5. Brrunciure log 3 g E

T
6. [TepeBenute U3 paauaH B rpaaychbl ? .

7. VYkaxute yeTBepTh, B KOTOPOH JEXKHUT yroia & , eciu & =500".

o . T
HaI/II[I/ITe 3HAYCHUE KOCHUHYCa yIiia a , €CJIM U3BCCTHO, YTO. SIn a= 0,8 Hn —«<ao<orx.
2

6x — x°
9. Haiinure obnacte onpenencHust GyHKIIMH f(x)=log 5T
x+ 2
10. bankoBckas npolieHTHas ctaBka paBHa 9% ronoBeix. KakoBa gomkHa ObITh
nepBOHAYAJIbHAsI CYMMa BKJIaAa, 4TOOBI uepes 2 rojia ero pazmep coctasmi 59405 pyoiei.
11. B Baze nexar s6moku: 5 3enenbix U 10 kpacHbix. CKOIBKUMH CITIOCOOAMH MO>KHO B3SITh
13 Ba3bl 3 3€JICHBIX U 2 KPacHBIX s1010Ka?
Bapuant 3
1. Boruncnute: 3°-25°:75°.
. V405
2. Haiinure 3HaueHne BoIpaXKCHUS: —F— .
NG
3. Berunciute: 10g, 96 —log,3—log, 81.
4. Haiinure pemenue ypasuenns: Log (x° —8)=log ., 2x.
/ . T
5. Berunciure LO82| S g
Y4
6. [lepeBenute U3 paguaH B rpaaychl <
7. VYKaXHTe 4eTBepPTh, B KOTOPOit 1exuT yrox O , ecimm O =380°.

. . 37
Haiinure 3Hauenue kocunyca yria Q& | ecnm n3BecTHO, uto: sin? =-0,6 u ?< o <2rx

9. Haiinute obnacte onpeneneHus GyHKIUH J(x)=
10.  baHkoBckas mpoleHTHas cTaBKa paBHa 12% rogobix. KakoBa nomkHa ObITh
nepBOHAYaJIbHAsI CYMMa BKJIaja, 4TOOBI 4epe3 2 rojia ero pa3Mep coctaBui 56448 pyouieid.
11. B Baze nexar s16s10Kku: 6 xenThiX U 12 kpacHbIX. CKOJIBKMMHU CIIOCOOaMH MOXHO B3ATh U3
Ba3bl 4 KENTHIX U 2 KpPAaCHBIX 50J10Ka?
Bapmuanr 4

1. Beruncaure: 9°-11° :994.

. 5-:/108
2. Haiinnre 3HaueHNne BBIpaKEHUS: T

3. Borunciare: log, 320 —log , 5—log 216 .
4. Haiizre pemenne ypasrenns: log (6 — x° ) =log,5x .
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T
5. Brruncnure log 3 cig g

T
6. IlepeBeaure U3 paguaH B rpagycbl —— .
3

7. YKaKHTE 4eTBEPTh, B KOTOPOH JIexKHUT yron & , ecimu & =700"

o . 3z
8. Haiinure 3nauenue kocunyca yraa & | ecim usBectro, uro: sin®=-0.8 u < o < —.

2
x—3
0. Haiiure o6macts onpenenenus dyuxkimn J(xX)=log s ———— .
x° +7x

10.  bankoBckas nmpoueHTHas cTaBka paBHa 11% romoseix. KakoBa gomkHa ObITh
NepBOHAYAJIbHAsl CYMMa BKJIaza, 4TOOBI 4epe3 2 rojia ero pa3mep coctaBui 73926 pyoueid.
11. B Baze nexar s1610ku: 6 sxenthix U 12 kpacHbIX. CKOJTBKUMH CIIOCOOAMHU MOKHO B3STh U3

Ba3bl 2 )KEITHIX U 4 KpacHBIX s10710Ka?
OOyuaromuecs JOMyCKAalOTCS K cJadye »5K3aMeHa IMpH BBHIMOJIHEHUHM BCEX BHJIOB
CaMOCTOSITEIILHON PabOTHI, MPAKTHYESCKUX W KOHTPOJBHBIX PaboT, MPeAyCMOTPEHHBIX pabodeit

nporpaMMoﬁ H KAJICHAAPHO-TEMATHYCCKUM IIJIAHOM AU CHUILIIUMHBI.

IlepeyeHsb BONMPOCOB K IK3aMEHY

Yacts A
1. Kopenp n-oit crenenu. CBoiicTBa KOpHS n-oi crermeHH. OO0OOIIeHHE TOHATHS O TOKas3arese
CTETeHH
2. [onstre norapudma u ero cBorictsa. OCHOBHOE JOTapuPMUIECKOE TOXIECTBO.
3. Hecatuunble U HaTypanbHble Jorapudmel. [IpaBuma apelictBuii ¢ norapupmamu. [lepexon x

HOBOMY OCHOBAHHUIO.

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

5. Jlorapudmuueckas pynkuus. Ee cBoiicTsa, rpaduk

6. Tpuronomerpuueckue ¢pyHkuuu. OnpeaeneHue cuHyca, KOCHHyca, TAHI€HCA, KOTAHI'€HCa.

7. Panuannas mepa yria. [lepexos oT rpagycHON MephI K paldaHHON U HA000POT.

8. 3aBHCUMOCTD MEX,y TPUTOHOMETPHIECKHMH (PYHKIHSIMHU OJHOTO yIJIa.

9. ®opmysl ABOHHOTO yrina. POpMyIbl CIOKEHUS.

10. Pewenne nmpocredmmx TPUrOHOMETPUYECKUX YPABHEHU.

11. Tpuronomerpuueckne  ¢yHkumu. OOnacTe  ompenelieHHMs W MHOXECTBO  3HAYCHMH
TPUTOHOMETPUYECKUX (PYHKITHIA.

12. OO6patHbIe TPUTOHOMETPUYECKHE (PYHKIIHH.

13. OcHOBHbIE TOHATHUS] KOMOMHATOPUKHU: pa3MEILEHHS, IIEPECTAHOBKU M COYETAHUS.

14. Teopus BepositTHoCcTei. COOBITHE, BEPOATHOCTH COOBITHSI.

15. 3aBUCUMOCTh W HE3aBUCHUMOCTh COObITHI. COBMECTHOCTH W HECOBMECTHOCTH COOBITHI.
[TpOTHBOMONIOKHOCTH COOBITHIA.

16. Teopus BeposiTHOCTEH. ClOXKEHNE U YMHOKEHUE BEPOSITHOCTEM.

17. [Ipupamenne GyHKIMK U IpUpalieHne aprymenTa. OnpeneneHie Nporu3BOIHOM.

18. DU3NYECKUI U MEXaHUYECKHUI CMBICIT IIPOU3BOIHOM.

19. VYpaBHeHHE KacaTelbHON K rpaduKy QyHKINN

20. [IpaBuna u Gpopmynsl uddepeHIpPOBaHMSL.

21. [MpuMeHeHne MPOU3BOTHON JUIsl HAXOKACHUS dKCTpeMyMa QYHKITHH

22. Crepeometpusi. OCHOBHBIE aKCHOMBI CTEPEOMETPUH U CIEICTBUSA U3 AKCHOM.

23. [IpsiMble 1 IIIOCKOCTH B MMPOCTPaHCTBE. B3anMHOe pacnonokeHue IByX NPSIMbIX B IPOCTPAHCTBE.
24. Bsaumuoe pacnonoskenue npsiMoi ¥ miaockocTy. [lapamiensHOCTs NpsAMON U TNTOCKOCTH.
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25. B3aumHoe pacnoyiokeHue JBYX IUIOCKOCTEH B MpocTpaHCTBE. llepneHAMKYISpHOCTh JBYX
IJIOCKOCTEH.

26. JByrpaHHbIil yron. Yron MeXAy IIIOCKOCTSIMHU.
27. Mmuororpanauku. Bepmunsl, pedpa, rpann MHororpanHuka. @opmyna Ditnepa.
28. [Ipusma u ee cBoiicTBa. [IpsimMas 1 HaKJIOHHAS PU3MBI.
29. [IpaBunpHas npusma. Ilnomans OOKOBOH M MOTHON MTOBEPXHOCTH MPU3MEIL.
30. Ky6. [lapannenenumnen u ero cBoiictBa. O0peM Kyba. O0beM mapasuiesenuiesa.
31. [Mupamuna u ee crolicta. [Inomanas 60KOBOI M MOJTHOW TOBEPXHOCTH MUPAMUSIBI.
32. [IpaBunbHas mupamMuaa. Y cedeHHAs TUPAMHIA.
33. [IpencraBienne O mNpaBWIBHBIX MHOTOTPaHHUKAX (TeTpa’ap, KyO, OKTa’ap, AOAEKadaAp H
UKOCadIp).
34, Tena w momepxHocTH Bpamenus. Llwmamp. OcHOBaHMS, BBICOTA, OOKOBas IOBEPXHOCTH,
oOpazytomas, pa3Beptka. [lnomaas 60K0BOI 1 TOTHOM TOBEPXHOCTH.
35. Tema wm moBepxHocTu Bpamenusa. Konyc. OcHoBaHWe, BBICOTa, OOKOBas MOBEPXHOCTH,
oOpa3yromas, pa3sepTka. [momaas 60KOBOIl U MTOTHOM MTOBEPXHOCTH.
36. Hlap u cdepa. [Tnomaas mnoBepXHOCTH CHEPHI.
37. Ceuennst mapa u cepsl.
38. dopmysbpl 00beMa TUPaMUIbI, WIHHAPA U KoHyca. DopMmyiia o0beMa 1iapa.
Yacts B

x-16  x%5+4

1. YrpocTuTte BblpaxkeHne ———— : ———— U HaluTe ero 3HaueHue npu x = 2,25
p P x+x%541 " x15-1 A P ’
_3 I
D 4.9.2.93.93
2. Pacnonoxure uncna B MOpsAIKE BO3PACTaHUS E e
3. 3ammcath B BU/Ie OOBIKHOBEHHOU Ap0oOU OECKOHEYHYIO NECATUIHYIO IPo0h: 4,(8);

-2,6(93).

1
1Y ()2 4 2 (1)
4. Pacnonoxure uncnia B mopsKe BO3pacTaHUs g sl 59734 =

3 9
5. Breraucnure: log,5 + log 425 + log4i
12
6. Breraucnure: logs;72 — log3§ + log;18
27

. 1 1 25

7. Boeruncnure: log,— + logy36 + — logy ==
5 2 81
8. Pemute norapudpMuveckoe ypaBHEHHUE: log 3 (2x-1)=2
9. Pemmre norapudmuieckoe ypaBHeHUe log 5 (x+1)= log 5 (4x-3)
10. Pemute norapudmudeckoe ypasHenue log; (3x —5) = log; (x — 3)
11. Pemute norapudpMudeckoe ypaBHeHHE log,(x+3)=4
12. Pemmre norapudmuyeckoe ypaBHEHHE log , (4 - X) + log, (1 —2x) = 2log, 3
13. Pemmre norapudmudeckoe ypasaenue 1g (3 —x) —lg (x +2)=21g2
)
14. YHpocTuTe BeIpaxeHue: 1=sin”a
cos’a—1
15. VYnpocTture BelpakeHUE: sin(360° — &) cos(~a)
cos(180° + &)

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

17. VYmpocture BhIpasKeHUE:
T
cos(—+ )
2
. . 5 .
18. Haiinure cos o 1 tg o, eciu sin ¢ = — U o - yrou Il KoopAUHATHON YeTBEPTH
19. Haiigure cos a u tg o, ecnu sin oo = 0,6 1 o - yroa | koopArHATHON YeTBEPTH
20. Haiigure cos a u tg o, ecaun sin oo = — 0,8 u a - yroux Il koopanHaTHON YeTBEpTH
21. Haiigure sin o u tg o, ecnmu cos oo = 0,6 1 o - yroxn [ kooparHATHONW YeTBepTH
T
22. Pemnre TpuroHomerpudeckoe ypaBHeHue: 2 cos(x + Z) =2
23. Pernte TpUroHOMeTpHUYecKoe ypaBHeHue: sin” X — 0,25 =0
24, Pelmnre TPUrOHOMETPUYECKOE YPaBHEHHE: 2 COS X + 2 =0
25. Pellite TPUrOHOMETPUUECKOE ypaBHEeHHe: 2 sin” X +sinx — 1 =0
26. Permnte TpUroHOMETpHYECKOE ypaBHeHHe: 2 sin” X + 7sin x —4 =0
. T
27. Pemure TpuronoMerpudeckoe ypaBHeHue: 2 sin( x + E) +4/2=0
28. Pemire TpuronomMeTpuueckoe ypaBHenue: 2 cos X — 4/3 =0

16\ (125Y
29. PemmTe nmokasaTenbHOE ypaBHEHUE: E =|—

64
30. Pemmte nokasaresbHoe ypaBHenue: 2 - 4™ — 17 - 4*+ 8 =0
31. Pemmmre nokasarenbHoe ypaBHenne: 3 —4 - 3* +3 =0
2x+3

2 x=2
32. Pemmre mokasaTeapbHOE YpaBHEHHE: (6) =45
33. Hanumwure ypaBHeHHe kacatenbHOU K rpaduky yakmuu f (x) =5 - % x* B TOUKE X = 2.
34. CocTaBbTe ypaBHEHHE KacaTeNbHol K rpaduky dynkuuu f(x) = ¢™ B Touke X, = 0.
35. 3anumuTe ypaBHeHNe KacaTenbHOM k rpabuky ynkiuu f(x) =3 x* + 5x B Touke ( 1; 8).

5-x

36.Haiiaure npou3BoaHy0 QyHKIUN Y =
x+2

. o . V4
37.Haiure 3Ha4€HME MPOM3BOIHON QYHKIMH y =3x + 4 — 5sin x B TOUKE x, = —
2

34+ 2x

38. Haiigure npousBoaHy0 QyHKIUN y = S
x —_—

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

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

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

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

44.B ssmuke 20 mapos, u3 HUX 12 GenbIx, ocTanbHble ToayOble. M3BiekatoT 2 mrapa. Haliti BeposiTHOCTH,
4yT0 00a 1mapa Oenbie.
45.B nepBoit ypHe copepkutcst 8§ cuHUX U 10 )KeNTHIX MIapoB, BO BTOPO# 4 6enbix 1 12 jKeNThIX MapoB.
W3 xaxxo0ii ypHBI HayZaqy U3BJICKIH 110 OJHOMY mapy. HalT BeposSITHOCTH TOTO, 4TO 00a W3BJICUCHHBIX
1apa >KeIToro IBETa.

99



46. AndaBuT HEKOTOPOro si3blka comepskuT 12 OykB. CKOJBKO 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, €Clii OYKBHI B CJIOBaX HE MOTYT MOBTOPSITHCS?

48. B xop3une 16 mapoB, u3 Hux 14 OenbiX, ocTajbHble cuUHHUE. M3Bnekatror 2 1mrapa. Haiitu
BEPOSITHOCTH COOBITUH TOTO, 4TO 00a IIapa CHHKE; IepBBIA 1ap Oeblii, a BTOpOW CHHUIA.

49. Ha mexypctBo n3 3 Manp4umkoB W 4 [EBOYEK CIyYailHO OTOMparoT 4 AeXKypHBIX. CKOIBKHMHA
croco0aMu UX MO>KHO 0TOOpaTh IPH YCIOBUH, YTO OyayT OTOOpaHBI 2 MajabuuKa U 2 JCBOYKH?

50. YCTpoMCTBO COCTOUT M3 TPEX DIIEMEHTOB, pabOTAIONTNX HE3aBHCHMO. BeposTHOCTH 6€30TKa3HOMH
paboThl 32 oOmpeneNeHHBI MPOMEXYTOK BpEMEHH IIEpBOIO, BTOPOTO W TPETHEro JIIEMEHTa
cooTBeTcTBeHHO paBHbI 0,4; 0,3; 0,5. HaliTu BEeposATHOCTH TOTO, YTO 32 3TO BPEMs OTKaXYT BCE TPHU
3JIEMEHTA.

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

52./lnaroHanbs OCEBOTO CeueHHs MWIMHIpPa paBHA 12 cM, a paamyc ocHoBaHUS — 6 cM. Haiiaure BrIcOTY
HWIHHAPA.

53.B mpaBuibHO# 4YeTHIPEXYTroNbHOW MUpaMuje BhICOTa paBHa 12cm, a amodema - 15cm. Haiinnre
TUTOIIA]Tb TIOJHON MOBEPXHOCTH MHUPAMU/IBIL.

54.B ocHOBaHMM TpaBUIBHON YeThIipexyroabHoi nmpusMbl ABCDA B ,C D, nexut kBagpar co cTopoHOH
4 cm. duaronans npusMbl AC; oOpa3syer ¢ miockocTeio ocHoBaHusi ABCD yron 60°. Halinure BbICOTY
MIPU3MBI U IJIOIIA/Ib MTOJTHOW MOBEPXHOCTH.

55./lmaroHans TPaBHIBHOW HYETHIPEXYTOJMBHOW MPHU3MBI COCTaBIsiET C OOKOBOW TpaHbio yrom 60°.
Haiinure o0beM Mpu3MBbl, €CIIM CTOPOHA OCHOBAaHUS 8cm

56. Pamuychl ocHOBaHWI YCEYEHHOTO KOHyca paBHBI 12 cM m 6 cM, a oOpasyromas HakJIOHEHa K
IJIOCKOCTH OCHOBaHUs 1o yriioM 45°, Haitnure miomans 1 00beM yCEUEHHOT0 KOHYyCa.

57. HaiimuTe nonHy0 1omaab MOBEPXHOCTA H 00BbEM MUPAMUABI, Y KOTOPOH BBICOTA paBHA 2 M, a
OCHOBAaHHUEM ITUPAMHUIIBI SBIISETCS KBaIpaT CO CTOPOHOH 3 M.

58.0OcHOBaHHMEM MTUPAMHU/IBI SIBIISETCS TPEYroJbHUK co ctopoHamu 12 cm, 10 cMm, 10 cm. Kaknas GokoBast
IpaHbh HAKJIOHEHAa K OCHOBaHWIO Toj yriom 60°. Haiinure o0beM H TUIONIAh OOKOBOM MOBEPXHOCTH
MUPaAMUIBL.

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

60.Bricota munuuapa paBHa 10 am. Ilnomans ceueHus] MMWIMHApPA IUIOCKOCTBIO, MapajlIeNbHON OcH
IWIMHAPA U yAaJIeHHOU Ha 9 1M oT Hee, paBHa 240 1M 2, Haitgure paanyc uniusapa.

61. OcHoBaHHE NPSMOH NMPHU3MBI — PaBHOOEPEHHBII TPEYToJIbHUK CO CTOPOHOH 6 cM, a IuaroHajib
6okoBoii rpanu 10 cM. HaiinuTe mioniaabs 60KOBOH MOBEPXHOCTH M 00BEM PU3MBI.

62. B mpaBuiibHOM 4eThIpeXyroiabHOW MpHU3ME IUIOMAAbr OCHOBaHUS paBHa 25 cM?, a BbicoTa 4 cM.
Haiimute nuarosans u 00eM TIPU3MBL.

63. OcHoBaHHEM NIPSMON MPU3MBI CIIY>KUT MPSMOYTOJIbHBIM TPEYTroJbHUK ¢ KaTeTaMu 12 cM u 5 cwm,
BBICOTA MPU3MBI paBHa & cM. Haiiaure miomaas NoJHOM MOBEPXHOCTH.

64. Pannyc OKpy»XHOCTH, ONMCAHHOM OKOJIO OCHOBAaHHS IPAaBUJIBHOM INECTUYTOJIBHOW IPU3MBI,
paBeH 3 cM. Halinure muiomaas MoJIHOM MOBEPXHOCTH NMPU3MBI, €ciii €€ BbicoTa paBHa 10 cMm.
65./luaroHans NPaBUIBLHOM YETHIPEXYroJbHOH NPHU3MBI COCTaBISieT ¢ OOKOBOM rpaHbpio yroia 30°.

Haiizure miomass GoKoBOil HOBEPXHOCTH H 00BEM MPU3MBI, €CJIH CTOPOHA OCHOBAHHUS V2 CM.
66.Bbicota mumHpa Ha 12 cM Gomble ero paamyca, a IIIONIA/Ib MONHOI MOBEPXHOCTH paBHa 288 T cm’.
Haiinure paanyc ocCHOBaHUS LWIMH/IPA.

67.[luaroHans NPaBUIBHON YETHIPEXYroJbHOM NPHU3MBI COCTaBIsieT ¢ OOKOBOM rpaHbpio yroia 60°.

Haﬁ,[[HTe 00BeM MMPpU3MBbI, €CJIM CTOPOHA OCHOBAaHUA 6 cMm.
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68.luameTp 11apa paBeH BbICOTE KOHYyca, 00pa3yolias KOTOPOro COCTaBISIET € INIOCKOCTBIO OCHOBaHMUS
yron 60°. Halitu oTHOIIeHHE 00hEMOB KOHYCA | IIapa.

69.Paanyc mapa paBeH R=5. HaliauTe miomaap noiaHON MOBEPXHOCTH BITIUCAHHOTO B IIap KyOa.
70.Paguychl OCHOBaHMIA yCEeUeHHOTO KOHYca paBHBI 4 cM U 12 cM, a obpasytomas pasHa 17cm. Haitnure:
a) BBICOTY YCEUEHHOT'0 KOHYyca; 0) IUIOmaas OCEBOTO CEUCHHSI.

71.B ocHOBaHMM TpaBUIBHON YeTbIpexyroiabHoi npu3Mel ABCDA B ,C D, nexur kBagpat co cTopoHOH
8 cM. Jluaronans mpusmbl AC; o0pasyeT ¢ miockocThio ocHoBanuss ABCD yron 30°. Haiimute BhICOTY
MIPU3MBI U MJIOLIA/Ab OJTHOW MOBEPXHOCTH.

4 Cucrema oueHuBanus komiiekta @OC Tekylero KOHTPOJIS U MPOMeKYTOYHOI
arrecTaumnu

[Ipn ounenuBaHuM JaOOPATOPHOM, TMPAKTUYECKOM U  CAMOCTOSITETBHOM paboThI
00y4aroIerocsi yuuThIBaeTCA CIENyIOLIEE:

- KQueCTBO BBIMOJIHEHUS TPAKTUYECKON 4acTU paboThI;

- KayecTBO 0(OpMIICHUS OTYETA 110 paboTe;

- KQueCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIEC BOMPOCHI MPH 3aLIUTE PAOOTHI.

Kaxnpiii BU paOOThI OIIEHUBACTCSI 110 TIATH OATBHOM IIKaJIe.

«5» (0TIIMYHO) — 3a MIYOOKOE U MOJHOE OBNAJCHHUE COJEepKaHHEM yueOHOro Marepuaa,
B KOTOpPOM OOydarouuiics CBOOOTHO W YBEPEHHO OPUEHTHPYETCS; 3a YMEHHE INPaKTHUYECKU
MPUMEHSTh TEOPETUUECKIE 3HAHMSI, BRICKAa3bIBATh M1 OOOCHOBBIBATH CBOM CYyXAeHUs. OLeHKa «5»
(0TIIMYHO) IpeoiaraeT rpaMOTHOE U JIOTHYHOE U3JI0)KEHUE OTBETA.

«4» (xopomio) — ecnau OOy4arolMiicsl MOJTHO OCBOWJ Y4eOHBIM Marepuall, BiaieeT
HAy4YHO-TIOHSATUWHBIM amnmaparoM, OPUEHTUPYETCS B M3YYCHHOM Marepuaje, OCO3HAHHO
MPUMEHSIET TEOPETUUYECKHE 3HAHUS Ha MPAKTUKe, IPaMOTHO M3JIaraeT OTBET, HO COJAEp)KaHUE U
¢dbopma 0TBETa UMEIOT OT/IEIbHBIE HETOYHOCTH.

«3» (YHAOBIETBOPUTENBHO) — €CJId O0yJarouuiicss oOHapyKMBaeT 3HaHWE U TTOHUMaHUE
OCHOBHBIX IIOJIOKEHUI yueOHOro MaTepuasa, HO M3JIaraeT €ro HEMoJIHO, HEMOCJEeI0BaTENbHO,
JOTTYCKaeT HETOYHOCTHU, B MPUMEHEHHUU TEOPETUYECKUX 3HAHUU TMPU OTBETE HAa MPAKTHKO-
OpPUEHTHPOBAaHHBIE BOIIPOCH]; HE YMEET JI0Ka3aTeIbHO 000CHOBATh COOCTBEHHBIE CYXKICHUSI.

«2»  (HeyIOBIETBOPUTENHHO) — €CIOM OOy4aroluiicss UMeeT pPa3pO3HEHHBIE,
OecCUCTEMHBIC 3HAHMSI, JIOMYCKAeT OMIMOKU B OMNpeAesieHUH Oa30BBIX MOHSATHUN, MCKAKAET HMX
CMBICII; HE MOXET IPAKTUYECKU MPUMEHSATh TEOPETUUECKUE 3HAHMUSL.

Kputepun oueHnBanus NpakTH4ecKux padoor.

[TpakTuueckast paboTa OlleHUBAETCS MAKCUMAIBHO OLIEHKOU «5» (OTIUYHO).

Kaxxnoe 3amanue orieHUBaeTCs MaKCUMaIbHO OLIEHKOU «5» (OTINYHO).

[1o pe3ynbTaraM OLEHMBAHMS BCEX 3aJJaHUM OLIEHKA COOTBETCTBYET CPEIHEH.

Kpurepuu onieHuBanus penieHunit 3aaad.

«5» (OTJIIMYHO) — COCTABJICH MPABUIBHBIA ANTOPUTM PEUICHHS 3aJauyd, B JOTHYECKOM
paccyXJ1IeHHH, B BLIOOpPE HOPMATUBHBIX UCTOYHUKOB M PEIICHUH HET OMIMOOK, TOJy4YeH BEPHBIN
OTBET, 33aJ]aua pellleHa PalliOHAILHBIM CIIOCOOOM.

«4» (XOpomIO) — COCTaBJEH MPABWIBHBIA aITOPUTM pEIICHUs 3aJa4yd, B JIOTMUYECKOM
pacCykJI€HUH W PEIIEeHUH HEeT CYIIECTBEHHBIX OMMOOK; TMPaBWIBHO CJAeNaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CTh OOBSICHEHHE PEIICHUS, HO 3aja4ya pelieHa HepaluOHAIbHBIM
CrocoOOM WIIH JIOTYIIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, MOJIy4YeH BEPHBIN OTBET.

«3» (YAOBIETBOPUTENIIbHO) — 3aJaHHE BBINOJIHEHO, B JIOTUYECKOM pACCYXJCHUU HET
CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHHI CYIIECTBEHHBIE ONIMOKM B BBIOOpE HOPMATHUBHBIX
MCTOYHUKOB; 3aJ]auya pelleHa He MOJIHOCTHIO WIIH B 00LIEM BH/IE.

«2» (HeyJOBJIETBOPUTEILHO) — 3a/1a4a pellieHa HeMPAaBUIIBHO.

Kputepun oneHnBaHus CaMOCTOSITEILHBIX PadoT.
Kpurepuu oniennBanus penieHuii 3aaad.
«5» (OTIMYHO) — COCTaBJIEH MPABWIbHBINH aJTOPUTM PEIICHUs 3aJa4H, B JIOTHYECKOM
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paccyXJIeHUH, B BLIOOPE HOPMATUBHBIX UCTOYHUKOB U PEIICHHUU HET OMIMOOK, ONydeH BEPHBIN
OTBET, 33aJ]auya pellleHa palliOHAILHBIM CIIOCOOOM.

«4» (Xopomo) — COCTaBJEH IPAaBWIbHBIN aIrOPUTM pEUIEHMs 3a/adM, B JIOTMUECKOM
pacCykJI€HUH U PEIIeHUH HEeT CYHIECTBEHHbIX OMIMOOK; MpPaBWJIBHO CJAeJlaH BBIOOP
HOPMATHBHBIX MCTOYHUKOB; €CThb OOBSCHEHHE PEIICHUS, HO 3ajada pellieHa HepalMoHAIbHBIM
CIocoO0M WIIH JIOTYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIMOOK, MTOJIy4eH BEPHbIN OTBET.

«3» (yIOBIETBOPUTENIbHO) — 3aJlaHUE BBIMIOJIHEHO, B JIOTUYECKOM pPAaCCYXJIECHUU HET
CYIIECTBEHHBIX OLIMOOK, HO [OIMYIIEHbI CYHIECTBEHHBbIC OLIMOKKM B BbIOOpPE HOPMATHUBHBIX
MCTOYHUKOB; 33/1a4a peleHa He MOJHOCTHIO WK B 00IIEM BHJIE.

«2» (HEeyIOBJIETBOPUTEIIHLHO) — 3a/1a4ya pelIeHa HEMPABUIBHO.

Kpurtepun oneHnBaHusi KOHTPOJBLHBIX PadoT.

«5» (otmnuHo) — peuiero 81-100% 3aganuid.

«» (xopomio) — pemeno 61 — 80% 3ananuii.

«3» (yoBieTBOpPUTENBHO) — perieHo 41 — 60% 3ananuii.

«2» (HeYIOBJIETBOPUTEIHHO) — perieHo MeHee 40% 3ananuil.

Kpurepun oueHuBaHMsI HMTOTOBOIl KOHTPOJILHON padoThI

— BBINOJIHEHO NpaBwiIbHO 9-11 3aganuii — ouenka «otiuyHo» (80 — 100%);

— BBITIOJIHEHO MPABUIILHO 6-8 3a1aHuii — OlleHKa «xopomioy» (55— 79%);

— BBITNIOJTHEHO MPABMIILHO 4-6 3aJaHUM — OIIEHKA «yIOBIETBOPUTEIHHOY

(36-54%);

— BBIMOJIHEHO MpaBuiIbHO 0-3 3a7aHuil — OLIEHKa «HEYOBIETBOPUTEIHHO»

(0-35%).

Kputepumn onieHnBaHus 0TBETOB 10 IK3aMEHALIMOHHBLIM OWJIeTaM.

OTBeT MO »HK3aMEHALMOHHOMY OWJIETy OLIEHHBAETCS MAaKCHMAaIbHO OICHKOW «5»
(OTIMYHO).

[TepBrIii BOPOC MAaKCUMAJIBHO OLIEHUBAETCS OLIEHKON «5» (OTIMYHO).

Kaxxnas u3 aByx 3a/1a4 OLIEHUBAETCS OTAETBHO MAaKCUMAJIBHO OIIEHKOM «5» (OTJIIMYHO).

[To pe3ynbTaram OlLIEHWBAHHUS BCEX TPEX 3a/IaHUM OLIEHKA COOTBETCTBYET CpPEIHEH.
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