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TEMATUYECKOEIIJTAHUPOBAHUE



[TOACHUTEJIbHAA3SAIIMCKA

[TpumepHas pabodast mporpaMmMa noMaTeMaTHKEAII00yIatomuX CIC3aAePAKKOM
ncuxuueckoro  pasutuga  (manee —  3[IP) Ha  ypoBHE  OCHOBHOIO
00111eroo0pa3oBaHUATIOATOTOBIIEHaHA0CHOBeDe1epaTbHOTOrOCy1apCTBEHHOr000pas
OBaTEJIbHOTOCTaH1apTa0CHOBHOT0001Ieroo0pa3zoBanusi(IIpukazsMunmnpocsemenusPo
ccunot31.05.202 11.Ne287 3apeructpupoBan MunucrepctBomMroctTunnPoccuiickoiide
neparuun05.07.2021r.,per.nomep64101)(mance—  ®IOC  O0OO0),  [IpumepHoi
aJalTUPOBAHHOU OCHOBHOM
00pa3oBaTeNbHONIIPOrPAMMBIOCHOBHOT000IIET000pa30BaHUI00yHAIOTUX CSIC3aIEPK
KOUTICUXUYECKOTO pa3BuTus (omobpennoit pemennem DOYMO 1o obmemy
obOpazoBanuro(mpoTokos ot 18 maprta 2022 1. Ne 1/22)) (manee — ITAOOIT OOO
3I1P), Ilpumepnoiipaboueil mporpaMmbl OCHOBHOTO OOIIEro oOpa3oBaHHs IO
peaMeTy
«Maremartukay,l [puMepHONUTIPOTPaMMBIBOCIIMTAHHUSL,CYYETOMPACIIPEAEIEHHBIXITOKIA
CCaMITPOBEPSIEMBIXTPEOOBAHUMKPE3YIbTaATAMOCBOCHUAA 1A TUPOBAHHOMOCHOBHONHO0
Pa30BaTEIBLHONIIPOrPAMMBIOCHOBHOT000IIEr000pa30BaHU00yHAOIITX CSIC3aEPIKKO
nncuxudeckoropa3sutusa. BpadoueinporpamMmmeyuteHbinienumnonoxenusKonmenmm
pa3BUTHsIMaTeMaTudeckorooopazoanusiBPoccuiickoiideneparum.

OomasixapakrepucTukaydeoHoronpeamera«MaremaTuka»

VYuebnniii npenmer «MaremaTuka» BXOAUT B MPEIMETHYIO 00JacTh
«MarematukannHpopmaTrka».OHCIIOCOOCTBYETPA3BUTHIOBEIYUCIUTEILHOUKYIIBTYP
BIMJIOTMTYE€CKOTOMBINIICHUS,()OPMUPOBAHUIOYMEHHATIONB30BaThCAATOPUTMAMU,aTaK
KETTPUOOPETECHUIO MPAKTUICCKUX HAaBBIKOB,
HEO0O0XOIMMBIXBIMOBCEAHEBHOMKM3HNOOYUaronuxcsc3IIP. YueOubliinpenmMeTpa3BruBae
TMBIIICHNE,TPOCTPAHCTBEHHOEBOOOpakeHUE, DyHKITMOHATBHYFOTPAMOTHOCTh, YMEHU
SBOCTIPUHUMATHUKPUTHYECKUAHATU3NPOBATHIH(OPMAIIHIO, TPEICTABIICHHYIOBPA3INY
HBIX(popMmax.

OOyuenue Marematuke Aa€T BO3MOXKHOCTh Pa3BUBATh Y OOYYalOIIUXCS C
311PTouHY10,pallMOHAIEHYIOUUH(POPMATHBHYIOPEYD,yMEHHUEOTONPAThHANO0ICETTIOIX
OJIAIINE SI3BIKOBBIE, CUMBOJIMYECKHE, rpaduyueckue cCpencTBa TUTSI
BBIPAKECHUSICY K ACHUNMHAT I THOTOUXTIPE/ICTABIICHUS.

HeoOxoauMbpIM ~ KOMIOHEHTOM  OOIIEH  KyJbTYphl B  COBPEMCHHOM
TOJIKOBAaHUHUSBIIACTCIOOIIEE3HAKOMCTBOCMETOAAMUTIO3HAHUSICHCTBUTEIILHOCTH, IIPE
JCTaBJICHUE O TIPEIMETe W METOJaxX MaTEeMaTHKH, WX OTJIMYMA OT METOJOB
JIPYTUXECTECTBCHHBIX W TYMAaHHTAPHBIX HAayK, 00 OCOOEHHOCTSIX IPUMCHCHHUS
MaTeMaTUKUIJIApEIICHUTHAYIHBIXUTTPUKITaIHBIX3a1a9. TakumMoOpa3zoM,MaTeMaTuiec
K0€00pa30BaHMEBHOCUTCBOMBKIIAIB(POPMUPOBAHUECOOIICHKYIHTYPBIUEIOBEKA.

N3yueHneMaTeMaTuKITaKKECITOCOOCTBYETICTETHIECKOMYBOCIIUTAHUIOUEIIOBE
Ka,[TOHMMaHUIOKPACOTHINU3SAIIECTBAMATEMATUYECKUX PACCYKIEHUH, BOCTIPUATHIOTEO
METPUIECKUX(HOPM,yCBOECHUIOUIEUCUMMETPHUHU.



[TporpamMmmMaoTpaxaercoaepxkaHreo0ydeHusnpeameTy«MareMaTuka»CyuyeTom
0COOBIX o0pa3zoBaTeIbHBIX noTpeOHOCTEH o0y4Jarommxcst c 3I1P.
OBnanenueyueOHbIM mpeaMeToM «MaTemMaTHKay MPEACTaBIsIeT ONpeAeSICHHYIO
CJII0KHOCTD
msydanuxcsic3IP. Y o0yuatomuxcsac3I1PHanboneeBbIpakeHbI0TCTaBaHUABPA3BUTUN
CJIOBECHO-JIOTHYECKHUX (DOPMMBIIIIICHUS,[T0O3TOMYa0CTPAKTHEIEMOTBIICUCHHBIC
KaTeropun UM TPYJAHOJOCTYIIHBI. B TOXE BpeMs npu
CHenMaIbHOMOOYYEHHHOOYUYaIOIIUECIMOTYTBBITOIHATH3aIaHUAIOANT OpUTMY. OHUBO
COPUMMYHMBBI K TIOMOIIM, MOTYT BBIIOJHUTh IEPEHOC HAa AHAJIOTMYHOE
3aJJaHUCYCBOEHHOTO crocoba pemeHus. CHUXKEHME pa3BUTHUSA MBICIUTENbHbBIX
orepanuu
M3aMeJIEHHOECTAaHOBIICHUEIIOTHYECKUX IEHCTBUUIIPUBOASTKHEIOCTATOYHOMOCMBICIIE
HHOCTH COBEPIIAEMBIX yUYEOHBIX AEUCTBUN. Y 0Oydarolmuxcsl 3aTpyAHEHBICUETHBIE
BBIYHCIICHUS, IIPOU3BOAMMBIC ByME. B INUCBMEHHBIX  BBIYMCIICHHSX
OHMMOTYTIPOITYCKaTbOANH u3 IPOMEKyTOUHbIXIIAros.I Ipn pabote
CUMCJIOBBIMUBBIPAKEHUSIMU, BBIUMCIICHUEMUX3HAYEHUSIMOTY THEY 1€ PKUBATHIIPABUIIbH
plitnopsaokaeicTuil. I lpuynpomennn,npeodpazoBanuuBbipaxeHuityyanmecsc3I 1Pu
€ MOIyT CaMOCTOATENIbHO  NPHUHATH  PEUIEHWE O  IOCIEA0BATEIbHOCTH
BBITIOJIHEHUAIENCTBAN. KOHKPETHOCTEMBIIIIIEHASIOCIIOKHAETY CBOCHUTHABBIKAPEIEH
UsypaBHEHUH,HEPABEHCTB,CUCTEMblypaBHEHHI. IMManoocTyTHOCOBEpILIEHNE00OpaT
HMMBIXOIEPALUH.

HuzkuilypoBeHbpa3BUTHAIIOTHYECKUXONIEPALINI, HETOCTATOYHASIO000IIEHHOCTh
MBILUICHUA3ATPY IHAIOTU3yYeHUETEMbI«DyHKIIMM» :TipronpeesieHU P yHKIIMOHATIbH
O13aBUCUMOCTH,IPUONUCAHUUTPAPUUECKONCUTYALIUU, HCIIONb3ys T€OMETPUUYECKHM,
anredpanveckuii, QyHKUMOHAIBHBIN sA3bIku.Hepenko ywamuecs He BUIST pa3HULBI
MEXIy 00JIaCThIO ONpeAeIeHUs] PYHKIUU NOOIACThIO3HAYEHUH.

PemenunesanauconpsskeHOCTPYIHOCTIMUO(POPMIIEHUKPATKOM3AMCH, ITPOBEIE
HUS aHalu3a YCJIOBHMS 3aJayd, BBIJIEICHUS cyliecTBeHHoro. OOydaroniuecs
c3I1P3arpynHstoTCACaAENaThYMO3AKIIOYEHUEOTOOIETOKYaCTHOMY, HEPEIKOBBIONPALO
THEPALMOHAJIbHBIECTIOCOOBIPEIICHU S, NHOT JA0T PAHUYMBAIOTCAMAHUITY I LIUSIMUCYHCIT
amu.

[Tpumnzyuenunreomerpuaeckoromatepranaooyqarommecsc3l1PcrankuBatorcsc
TPYIHOCTBIOAEIATHIOTHYECKUEBBIBOIBI, CTPOUTBIIOCIIEIOBATENBHBIE  PACCYKACHUS.
Henpounble 3HaHUSI OCHOBHBIX TEOPEM F€OMETPUUIPUBOANUT K OLIMOKAM B pPELICHUU
reoMeTpuueckux 3anad. OOyyaroniyecss MOTYTIOAMEHUTH (OPMYIly, HENpPaBHIBHO
MPUMEHUTH TEOpEMY. K CEPBE3HBIM omroKam
BpPELIECHUN3aa4IPUBOAATHEIOCTATOYHOPA3BUTHIEITPOCTPAHCTBEHHBICTIPEICTABICHUS
JMMCI10KHOBBIOTHUTHUEPTEKKYCIOBHIO, BIUCbMEHHBIX PAOOTaXOHUHE
MOTYTIPUBECTUOOBICHEHHE K UEPTEKY.

TouHOCTH3aTOMUHAHUSUBOCIIPOU3BEACHUSYYeOHOTOMATEPUATIACHUKEHBITIONP
MYMHECIA00CTUMHECTUYECKONIESI TEIbHOCTH,CY)KeHUsI00beManaMaTi. O0ydarommmc
ac3[1PTpebyercsa0omblieBpeMeHMHA3aKperJieHueMaTepraa,akTyaau3alusi3HaHu | 110
OIIOpEIPU BOCIIPOU3BEACHUH.

Jlanpeo1oneHusATpy AHOCTEMBU3yYeHnnyueOHoronpeaMeTa«MareMaTukayHeo
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[I03HABATEJIbHBIM BO3MOYKHOCTSIM YUYaIUXCSC 3I1P. CrnenyeTty4eOHbIi
MaTepUaINPEnoHOCUTHHEOOIBIIMMUIIOPLIUSIMU, YCIIOKHSAETONIOCTENIEHHO, U3bICKUBA
ThCIIOCOOBIAJANTALIUUTPYAHBIX3a1aHHI1,HEKOTOPBIETEMBIJaBATbKAKO3HAKOMHTEIIbHBI
€;ACKJII0YaTbOTAEIbHBIETPY IHBIEI0KA3aTEIbCTBA; TEOPETUIECKUMMATEPUATIPEKOMEH T
YETCAU3Y4aThBIIPOLIECCENPAKTUUECKONIESITENIbHOCTUIIOPEIIEHNI03a1au. OpraHu4ecK
0€E€MHCTBONPAKTUIECKONNYMCTBEHHON IEATEIbHOCTUY YA X CAHAYPOKAXMATEMATH
KHCIIOCOOCTBYIOTIPOYHOMYHCO3HATEIbHOMYYCBOCHHUIO0A3UCHBIXMATEMATUYECKUX
3HAHUWHYMEHUM.

HenuunzagaunnzyvyenusydeoHoronpeamera«MaremaTuka

[IpuopuTeTHbIMU Yyenamu 00y4YeHUIMATEMATUKEBS—9KITacCax ABIIAIOTCS:

* QopmMupoBaHHME  LEHTPATBHBIX  MaTEMaTHYECKHUX  MOHATUH  (YHCTO,
BEJIMUYMHA,reoMeTprudecKkaspurypa,nepeMeHHast,BeposiTHOCTb, PyHKIIHS ),00ecT
€UMBAIOIIUXIIPEEMCTBEHHOCTHUIIEPCIIEKTUBHOCTHMATEMAaTHYECKOT000pa30BaH
usoOy4aronuxcs c3I1P;

* noaseneHueoOydaromuxciac3[1PHagocTynHOMISIHUXYpOBHEKOCO3HAHUIOB3AU
MOCBSA3UMaTEMaTUKHUHOKPYKAIOIErOMHPa, TOHUMAaHUEMATEMAaTUKMKAK4aCTHOO
HIEHKYJIBTYPBI YEJIOBEUECTBA;

" pa3BUTUE HUHTEUIEKTYaJbHbIX M TBOPYECKHUX CIIOCOOHOCTEH OOydarommxcs
c3IIP,no3HaBaTeIbHOMaKTUBHOCTH, UCCIIEN0BATEIBCKUXYMEHUN, KpUTUIHOCTHM
BIIIJICHUS, MHTEPECA K U3YUCHUIOMAaTEMATHKH;

" (popmupoBaHuedyHKIIMOHATbHONMATEMAaTHYECKOUTPaMOTHOCTH : yMEHUAPACIIO
3HaBATHIIPOSIBIICHUMATEMAaTUUECKUXITOHITHI,00b€KTOBU3aKOHOMEPHOCTEUBP
€aIbHBIX)KU3HEHHBIXCUTYAUUAXUTPUU3YUEHUUAPYTUX y4€OHBIXITPEIMETOB,IIPO
SBJICHUSI3aBUCUMOCTEUN3aKOHOMEPHOCTEN,(HOPMYITUPOBATHUXHASI3BIKEMATEMAT
MKHKCO3/1aBaThMaTEMaTUYECKUEMOIEIH, IPUMEHATHOCBOCHHBIIMATEMAaTUYECK
uianmnapaTaiapeneHUSTPaKTUKO-

OpPMEHTUPOBAHHBIX3a/1a4, THTEPIIPETUPOBATHUOLICHUBATHIIOIYYEeHHBIEPE3YIIbTA
THI.
JoctmxeHunesTuxieneiiodecneunBaeTCApEeIeHUEM CIeayI0INX3a0ay.

» (popmupoBatbyoOyuaromuxcsac3l[PHaBbiknydeOHO-
M03HABaTEJIbHONIEATEIbHOCTH  TUTAHUPOBAHUEPAOOTHL, TOMCKPALIMOHAIbHBIXITY
TEHEEBBITTOJIHEHNS,0CYILIECTBICHHUS] CAMOKOHTPOJIS;

" CHOCOOCTBOBATHUHTEIICKTYaIbHOMYPa3BUTHIO,(pOPMUPOBATHKAUECTBA,HEOOXO
JUMBIE  4YEJOBEKYy  JUIsl  IIOJHOLIEHHOM  JKM3HM B COBPEMEHHOM
OOIIIeCTBE,CBOMCTBEHHbIE ~ MATEMAaTHUYECKON  JEATENbHOCTH: SCHOCTH U
TOYHOCTHU MBICJIM,UHTYUIUH, MPOCTPAHCTBEHHBIX MIPE/ICTABICHU,
CIIOCOOHOCTH K MPEOO0JIEHUIOTPYAHOCTEH;

" (opMHUPOBATHKIIIOUEBBIEKOMIIETCHIIMNYYAITUXCSIBPAMKaXITPeIMETHON00JIacTH
«MaremarrkaunHdopmMaTHKay;

" pa3BUBATHIOHATHIHOEMBINIeHUA00yvatomuxcsac3I1P;



" OCYHIECTBJISITH KOPPEKIHMIO TMO3HABATENIbHBIX IPOLECCOB OOYYaIOIUXCA C
311P,He00X0AUMBIXIII0CBOEHUSATIPOrpaMMHOTOMaTepraianoy4eOHOMynpe M
CTy,

" [peaycMaTpuBaTHBO3MOXKHOCTHKOMIICHCAIIMUOOPA30BaATEIbHBIXIS(DUIIUTOBBOC
BOCHUHU TMPEAIIECTBYIOIIETO MPOrPaMMHOTO MaTepuaia y OO0y4aromuxcs
c311PuHE10CTaTKOBBUX MaTEMAaTUYECKOMPA3BUTHH;

" chopMHPOBATHYCTONUMBHIHMHTEPECYYAIUXCAKIIPEAMETY;

" BBIABIATHUPA3BUBATbMATEMAaTHUYECKHEUTBOPUECKUECTIOCOOHOCTH.

OCHOBHBIE JTMHUHU COJAEp’KaHUsS Kypca MareMaTuku B 5-9 kiaccax: «Ywucia
UBBIYUCICHUS», «Areopay(«AredpandecKUeBbIPaKEHUS»,« Y PABHEHUSIMHEPABEHCT
Bay),«Dyukunn»,«I eomerpus»(«I'eomerpuueckueuryprInuxcBOMCTBAY,
«3MepeHne reoMeTpUYeCKHX BEJIMYMH»), «BepoATHOCT M craTtucTHKay./[aHHbIE
JUHUU pa3BUBAIOTCS napajuJienbHo, KaKJas B COOTBETCTBUU C
cOOCTBEHHOMIIOTUKOM,0 JHAKOHEHE3aBUCUMOOTHAOTIPYT O, aBTECHOMKOHTAKTEUB3an
MoieiicTBUU. KpoMesToro,nxo0be IMHAETIOr MUECKasICOCTaBISIOIAS], TPAAULIUOHHOIID
UCYIAsMaTEMaTUKEUIIPOHU3BIBAIOIIASIBCEMATEMAaTUYECKUEKYPChIM COAEP/KATEIbHBIE
muaun. ChopmynupoBanHoe B dDenepaqbHOM TOCYAapCTBEHHOMOOPa30BATEILHOM
CTaHAapTe OCHOBHOT'O o01u1ero oOpa3oBaHMUs TpeOoBaHHE
«YMETBOIIEPUPOBATHIIOHATHSMMU : OIIPEJEICHHUE,AKCUOMA, TEOPEMA, JOKA3aTEIBCTBO; YM
€HUEPACII03HAaBaTbUCTUHHBICUIIOKHBIEBBICKA3bIBAHUS, IPUBOIUTHIIPUMEPBIMKOHTPIIP
HMMEPBL,CTPOUTHBBICKA3bIBAHUSMOTPULIAHUABBICKA3bIBAHUID»OTHOCUTCSIKOBCEM
Kypcam, a (OpPMHUPOBAHHME JIOTHUYECKMX YMEHHUWU paclpeAesseTcss IO BCEM
ro1aMmoOy4eHUSHAYPOBHEOCHOBHOT000111€T000pa30BaHus.

CopeprxanneoOpa30oBaHus,COOTBETCTBYIOIIEETIPEAMETHBIMPE3YIbTaATAMOCBOEH
usa Ilpumepnoid  paGoyeil  mporpaMmbl,  pacupeieieéHHbIM IO  Tojam
00y4YeHUsI,CTPYKTYPUPOBAHO TaKWM 0Opa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHIIUITHATBHBIMBOIIPOCAMOOyUaIOIIHECI00paIiaIiCbHEOJHOKPATHO, YTOOBIOBIIAIE
HUEMAaTEMaTUYECKUMH NOHITUSMU U HaBBIKAMHU OCYILECTBIIUIOCH ITOCIEN0BATEIBHO
UIOCTYNATEIbHO,CCOOI0ICHUEMITIPUHIIUTIIAIPEEMCTBEHHOCTH,aHOBBIE3HAHUSIBKITIOYA
JUCh B OOIIYI0 CHUCTEMY MaTeMaTHYeCKUX TMpejcTaBieHuil oOyuarommuxcs c3I1P,
pactmpsst ¥ yriyoussisi e€, o0pa3ys IpoYHble MHOXKECTBEHHbIE CBA3u. OOmuenenu
U3Y4YCHUS yueOHOro npeaMera «MaremaTtuka» IIPE/ICTABIICHBI B
[TpumepHoiipabouerporpaMMe0CHOBHOTOOOIIIET000pa30BaHUS.

Oco0enHocTHOTOOpaNAJANITAUMYYeOHOTOMATEPHAIANIOMATEMATHKE

O6yuenuneyueOHOMYyTIpeaMeTy«MaTeMaTUKa» CTPOUTCAHACO3JaHUNONI TUMAJIBH
BIX YCIIOBUW I YCBOGHMSI MPOTpaMMHOro Marepuaia oOyuatomumucs c3IIP.
bonwsmoe BHUMaHue yxaensercs oOTOOpY ydeOHOTO Marepuasia B COOTBETCTBUU
CIIPUHIIUIIOMIOCTYITHOCTUIIPHUCOXPAHEHUHNOOIIIET00a30BOT0yPOBHS, KOTOPBIAI0KEH
MOCOIEPKaHUION00BEMYOBIThaTa TUPOBaHHBIMIsI0Oydaromuxcsic3I IPBcooTBeTCTB
UHCUXO0COOBIMHOOPA30BaTEILHBIMUIIOTPEOHOCTAMU. ClIe1yeTOOIeTYUThOBIAICHUEMA
TepuanomoOyyaromumucac3IIPnocpencTBoMeroneTaibHOTO 00BsSICHEHUS
CCHUCTEMaTUYECKUM MTOBTOPOM,MHOTOKPATHOUTPEHUPOBKHU
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BIIPUMEHEHUNU3HAHUN, UCTIOJIB3Y AN PUEMBIAKTyAJIN3alMHU(BU3YyaIbHASIONIOPA, IaMATKA).
[IpumepHas  mporpamma  NpPeAyCMAaTPUBACT  BHECEHHE  HEKOTOPBIX
M3MEHEHU I yMEHbILIEHUE00hEMATEOPETUYECKUXCBEICHU N, BBIHECEHUEOTIETbHBIXTEM
WINLIEBIXPa3/IeI0BBMATEPUANIBLAIII0030pPHOT0,03HAKOMUTEIbHOT OU3YYEHHUS.
N3MeHenusinporpaMmbiBS—9 Kiaccax
MamemamuxkasSubknaccax
Bo03HaKOMUTENBPHOMIIIIAHEPEKOMEHAY €TCSIM3YYaThCIIE Y OIUETEMBI:
«Pumckasnymepanus»,«PaBusiepurypoi», «Llununap,konyc,map»,«Kyoy,
«IIpsmoyronpHbinapamenenune )y, <l lepemeneHnenoKoopAMHATHONIIPAMO»,
«Mopaynpuncnay,«HucaoBelenpoMexyTKI»;«Maciutad»(rn3yyaeTcsaBKypce
«T'eorpadus»); «M3o00pakeHne reoMeTpuyeckux (GUTryp Ha HEJIMHOBAHHOUN Oymare
CHUCIIOJIb30BaHUEMIMPKYJISL,JINHEMKH, yTOJIbBHUKA, TPAHCIIOPTUPA», « ITMHAOKPYKHOCT

n», «IInomanp Kpyray, «ITapamenpubie HpsAMBICY,
«IlepnieH UKy pHBIEIPAMBIE», « OCEeBasTUIEHTPATbHASICUMMETPUI» (M3YYaETCABKYPC
€reoMeTpHUN);

«beckoHeuHbIeTIEPHOINYECKUENECATUIHBIEAPOOU. [leCATUUHOETIPUOINKEHUEOOBIKHO
BEHHONAPOOU»(M3ydaeTcsl BKypceanreOphl).
CreryeTyMEHBIINTHKOIMYECTBOYACOBHACIIEAYIOINETEMBIL: « PerieHnenornaeck
nitzanawy,«nmnaorpeskar, «lkanbsy,«PactipenenurenbHbI3aKOHYMHOXKECHUS,
«3anuce IIPOU3BEACHUS c OYKBEHHBIMU MHOKHUTEIISIMIY,
«ITocTpoeHnekoHpUrypanuin34acTeunpsIMon,0KpyKHOCTUHAHETMHOBAHHOMUKIIETYa
Toitoymaren,«Jlenurenuukpatueie.l [pusnakuaenumoctny, «HandonpmmitoOuuitnenu
TeJbUHAaUMEHbLIeeo01eeKpaTHoe. [eTMMOCTCYMMBIMTIIPON3BEACHUS.
«IIpuBeaeHnepoOUKHOBOMY3HaMeHATEN O, « Hax 0 1eHreyacTUIIeI0TOULIETIOTOTIO
ero yactu». «OKpyrieHue JeCITUUHBIX Opobeit». «PemeHue 3amad nepebopoMBcex
BO3MOXKHBIX ~ BapuaHTOB».  «CocTaBieHHe  OYKBEHHBIX  BBID@XEHUH IO
ycIIOBHIO3a1aui». BeicBOOOAMBINIKECS YAaChl MOKHO MCIIOJIb30BaTh Ha MMOBTOPEHUE (B
Hayajie
MKOHILIEy4eOHOIroro/1a), Han3y4eHueHauooJIeeTpyHbIXU3HAUUMbIXTEM : BV KI1acce
HapelleHeypaBHEHU, TPUBEIEHUEAPOOMKHOBOMY3HAMEHATEII0, YMHOKEHUEUCTICH
UEJECATUUHBIXAPOOEii,u3MepeHneyriaoB;BVIkiacce—1eiCTBUSCIONOKUTENbHBIMU U
OTPULIATENBHBIMU YHUCJIAMU, PELIEHUE YPaBHEHWM, CIIOKEHHE HWBBIYMTAHUE YHCED,
coJiepKallluX UEIy0 U TpOOHYI0 4acTb, HA YMHOXEHHE W JI€JI€HUEOOBIKHOBEHHBIX
TpOOeii.

Anzeopa
Bo3HaKOMUTENTEHOMIUIAHEPEKOMEHIY €TCSN3YyYaThCIIETYIOIUETEMBI:
«ppaunonanbHbIe YHCHA. JleiCTBUTENBHBIE qyuclay, «CpaBHeHue

JEUCTBUTEIHHBIXYUCEN, apUMETUUECKUE ACHCTBUS C NCUCTBUTEILHBIMU YHCIIAMI,
«HaxoxnernenpuOmmKeHHbIX3HaYeHUHKBAAPAaTHOTOKOPHs»,« TeopemaBueTtay, «Pe
€HUSyPaBHECHUNTPETHEMMUETBEPTONCTEIICHENPA3TI0KEHUEMHAMHOKUTENIN Y, « DyHKIUS

y

=vxueerpa@ur»,«llorpemHoCTbBUTOUHOCTBIPUOIHKEHUN Y, «HETHBIENHEYE THBIE

Gynkuun», «Dynkmus  y=x"», «Oynkuums < y= ax’, ee rpaduK H
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ceoiictea.I'pagukudyskuuity=ax’+nuy=a(x-
m)?2,«Y paBHEHHECABYMANIEPEMEHHBIMUIErOrpaduK», «"paduueckuiiciocodpereHus
CUCTEMBbIypaBHEHUI»,«300paxenue
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YJICHOBAPU(PMETHUECKOMUTEOMETPUYECKOUTIPOTPECCUUTOUKAMUHAKOOPIMHATHOMILIO
CKOCTH.JIMHEMHBIMMAKCIIOHEHIIUATBHBINPOCT. CHOKHBICTIPOLEHTH.
CrnenyeTyMeHbIINTHKOINYECTBOYACOBHAN3YYEHUETEM: « DOPMYIIBD»,
«JloKa3aTenbCTBOTOXKIECTBY, «JIMHEHOEYpAaBHEHNECIBYMSIHEN3BECTHBIMUY,
«I'padux nMHEHHOrO ypaBHEHHs C JByMs TNepeMeHHbIMU», «['padudeckoe
pPELICHUEIMHEHBIX YpPaBHEHUM M CHUCTEM JIMHEHMHBIX ypaBHEHHi», «CBoiicTBa
KBaIPaTHUYHON(PYHKIIHID.

BricBOOOIMBIIIMECSYACBIPEKOMEHTYETCAUCIIONB30BATh: TSIy YIIEHITPOpaboTK
MHanOoJIeeBaKHBIXTEMKYpca: «PerienneypaBaenuiy, «PeliennecucreM  ypaBHEHUI»,
«CoBMeCTHBIE NEUCTBUS c Ipo0sSMU», «IIpumeHeHue
CBOMCTBapU(METUYECKOTOKBAIPATHOTOKOPHSD) ; HAIIOBTOPEHHE, pelICHUE3a1a4,[IPe00
Pa30BaHUEBBIPAKECHNN,ATAK)KEHA3AKPETUIECHUEN3YYEHHOTO MaTepraa.

T'eomempus

CrnenyeT OCHOBHOE BHHMAHHE YACIUTh IPAKTUUYECKOM HAIPABICHHOCTH
Kypca,uCKIIOYMBUYTIPOCTUBHANO0JIEECIIOKHBINIIABOCIPUATUATEOPETUUECKUITMATED
nai.HaypokaxreoMeTpunHe00X0AMMOMaKCUMAJIbHOUCTIONb30BATbHAT IS, IHBIECPEACT
Ba00Yy4YEHNUA,00JIbIICTTPOBOIUTHIIPAKTHYECKUXPAOOTCYHAIIUMHCS, pelaTh 3a/1ayu.
CrtpouTh pelieHue 3ajad NpHu MOCTOSTHHOM OOpallleHUUKHArISITHOCTU—PUCYHKAM U
YepTEKAM.

O3zHakoMuUTENBHOAATE TEMBL: «TeopeMbl M JOKa3aTelbCTBO. AKCHOMBI»,
«/1oka3aTenbCTBOOTIIPOTUBHOT0»,«CyI11eCTBOBAHUEUEJUHCTBEHHOCTBIIEPIICHIUKY IS
pa K mnpamoi», «MeTox TreoMEeTpHUYECKHX MeCT», «MeToa yABOCHUSMEIUAHbD,
«Teopema  @ameca u  TeopemMa O  MPOMOPUHHOHAIBHBIX  OTPE3KaX»,
«llenTpmaccrpeyronbHuKa»,«I3MEHEHUETPUTOHOMETPUUECKUX PYHKIUHTTPUBO3PACT
aHUAYTIIA», «POPMYJIIBLIUISIPAINY COBBITMCAHHBIX MO CAHHBIX OKPY>KHOCTENITPABUIIbH
BIX MHOT'OYT'OJIBHUKOBY, «YpaBHEHHE IPSAMOI», «/IBmkeHue,
«CpoiicTBagBIKEHUD», «Teopema O TNPOU3BEAECHUM OTPE3KOB XOPHA, TEOPEMBI O
MIPOU3BEACHUNOTPEZKOBCEKYILINX, TEOPEMAOKBAAPATEKACATEILHOM.

Cnenyer  yMEHBIIMTh  KOJMYECTBO  4YacOB  HAa  HM3YyYEHHE  TEM:
«Cummerpuunbieurypbl. OCHOBHBIECBOMCTBaOCEBOMCUMMETpUn», «L{eHTpanbHascu
MMETPUS,
«ITapannensubiiiniepeHoc»,«IloBopo»,«IIpeodpazoBanuenonodus.[logobuecoorBerc
TBEHHBIX3JIEMEHTOBY,«OCHOBHBIE3a/1aUNHAIIOCTPOECHUECITOMOIIBIOLUPKYJITHIINHENK
»,«JleKapTOBBIKOOPAMHATHIHAIUIOCKOCTI, « PeriennerpeyronbuukoB»,«Ilogoduedpu
Typ».

BbIcBOOOIMBIIIKECSYACHIMCIIONB30BAThHAPEILICHNE3a/1aUNTTIOBTOPEHHE.

Bepoamnocmoucmamucmuka

B cBs3u Cc TeM, 4YTO MdaHHBIM KypC BBI3BIBAET HAMOOJbBIINE CII0XKHOCTH
misobydaromuxcsac3IIP,cBsi3aHHbIECOCHMKEHHBIMYPOBHEMPA3BUTHSICIIOBECHO-
JIOTUYECKOT0 MBIIUICHUS, €r0 M3yueHUe JOJDKHO CTPOUTHhCS Ha 0a30BOM ypOBHE
UIOCTYITHOMUITyYeHUKOBMaTepurasue. OCHOBHOEBHUMAHUECIIENYETY IEIUThPa3Ieiam,
CBSI3aHHBIMUCIIOBTOPEHUEMITPOMIEHHOIOMATEPHUAIIA, YBEIIMUUTHKOINYECTBO
YOPa)KHEHUW U 3aJ1aHU, CBSI3aHHBIX C IPAKTUYECKOH IESITEIIbHOCThI0O00YYaIOIIUXCS.
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HeobxoanmonepecMoTpeTbCoAepKaHUETEOPETHUECKOrOMaTEpHallanXapakTepe
TOU3JI0KEHUS: TEOPETUYECKUNMATEPUAIIIIPETIOJHOCUTHBIIPOLIECCEPEIIEHUST 3314 U
BBITIOJTHEHUSI 33JIaHUI HATJISIIHO-TIPAKTUYECKOT0 XapakTepa; HeTpeOOoBaTh BbIBOJIA U
3alIOMUHAHUSI  CIOXKHBIX  (OpMYJ,  pEIIeHUsT  HECTaHJAPTHBIX,TPYA0EMKUX
3aaHuil. Pa1 TemcnenyeTn3y4aTbBO3HAKOMUTEIbHOMILIAHE.

[Ipumeprass mporpaMma TPEIOCTaBISET aBTOpy pabodeil mporpaMMbl
cBOOOMYB pacmpe/ieliecHn MaTepuaia 1o 4eTBepTsaM (Tpumectpam). PacmipenencHue
BPEMCHHHAN3YICHIETEMBTCUCHUEYYEOHOT 0T 0/JaCaMOCTOSITEILHOOIIPEIeIIAeTCI00pa3
OBAaTENFHOW  OpraHW3alMeii ©W  3aBHCHUT  OT  OCOOCHHOCTEH  TpyIIBI
oOyuaronuxcsc3ITPu nx ocoObIxo0pa3zoBaTEIbHBIXITOTPEOHOCTEH.

IIpumepHble BUABI esiTeJbHOCTH 00y4arommuxcs ¢ 311P,
00yCJIOBJICHHBICOCOOBIMMOOPA30BATEIbHBIMUIIOTPEOHOCTAMHUHOOCCTICYH
Balouue

OCMBICJICHHOEO0CBOECHUECOAePKAHMH00PA30BAHUAIONIPEIMETY
«MaremaTuka»

ConepxxanueBunoBaestenpHocTnooyvaromuxcsac3[1Ponpenensercsnxocoobim
u oOpa3oBareibHbIMU TOTpeOHOCTSMU. [lomumo mupoko wucnoiabzyembix BOOIIL
OOO o0uux st Bcex 00ydarIuXcs BUAOB JAEATEIbHOCTH CIEAYET YCUIUTHBUIBI
NEeATEIBHOCTH crielu(pUUHbIe JUISL JAHHOM KAaTEerOpuH JeTen,
o0ecneunBaroIINE0CMbICIEHHOCOCBOSHUECOIEP/KaHNI00pa30BaHUATIONPEAMETY  yCH
JIEHUENPEIMETHO-
IPAKTUYECKONAECATENBHOCTUCAKTUBU3ALMECEHCOPHBIXCUCTEM; UEPETOBAHNEBUI0BIE
ATEJIbHOCTH,3a€HCTBYIOLMXPA3IMYHbIECEHCOPHBIECUCTEMBI;, OCBOCHHE MaTepraia ¢
Onopoi Ha JIITOPUTM,; «IOLIAroBOCTHY» B
U3y4eHUMMAaTEPHUAIIA; UCII0Ib30BaHUEIOTIOJHUTEIbHOMBU3YAIbHOMOIIOPHI(CXEMBI, 1114
0JIOHBI,OMOPHBIETAOJIULIBI ) ;pEYEBOMOTUETONPOLIECCEUPEIYIbTATE A TENIBHOCTH ; BHITIO
JHEHUECTeUMaIbHbIX3a/1aHU,00€CTIeUNBAIOITUXKOPPEKIIMIOPET YISy YeOHO-
MO3HABATEJIbHONIEATENbHOCTUUKOHTPOIBCOOCTBEHHOT OPE3YJIbTaTa.

[IpuMepHasiTEMaTHYECKASUTEPMUHOJIOTMYECKASIIEKCUKACOOTBETCTBYEeTOOIIO
00.

JnsioOy4aromuxcsac3IIPcyrecTBeHHBIMSBIISIOTCATTPUEMBIPAOOTHICTIEKCUYECKU
MMmaTepuaioMmnonpeamery.llpoBoaurcsacnenuanbHaspadOTaOBBEACHUIO B
AKTHBHBIN CJI0Baph o0yuaroumxcs COOTBETCTBYIOIIEH
TepMHUHOJIOTHU. V3ydaeMbleTepMUHBIBBOASITCSHATIONINCEHCOPHOMOCHOBE,00513aTeIbHA
BU3YaJIbHASATIOAIEPIKKA,aITOPUTMBIPAOOTHICOTPEACTIEHUEM,OITOPHBIECX EMBIIISIAKTYa
JU3ALUUTEPMUHOJIOTHH.

MecroyueOoHoronpeamera«MareMmaTuka»By4eOHOMILIAHE

BcooTercTBunc®enepaibHbIMIocyJapcTBEHHBIMOOPa30BaTEIbHBIMCTAHIAPTO
MOCHOBHOT000111ero00pa3oBaHusyueOHblinpenMeTr«MaTeMaTUKa» BXOIUTBIPEIMETH
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ytoobnactb«MaTeMaTuKkauHPOpMaTUKANUSIBIISIETCA00S13aTENbHBIM I3y YeHUs1. B5 -
9xnaccaxyueOnbliinpeaMeT«MaremMaTnKa
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TPaJIULMOHHO M3Y4aeTcs B paMKax CIEIyIOIIMX y4eOHBIX KypcoB: B 5-6 kiaccax —
Kypca«MaTremaTuka»,B7-9kiaccax—
KypCOB«AJIreOpa»(BKII0UYAIIEMEHTHICTATHCTUKUUTEOPUUBEPOSTHOCTEN )« eomeTp
us».HacrosmeinporpaMMoiBBOAUTCACAMOCTOATEIIbHBIYYEOHBINKYPC
«BepoATHOCTBUCTATUCTHKAY.

HacrosmeinporpaMMOoUIipe 1yCMaTpUBAETCABBIIEICHUEBYUEOHOMITTIAHEHAUZY
YeHHEMAaTEMaTUKUBS—OKI1accaxSyuyeOHbIXUaCOBBHEACIIOBTEUEHUEKAXK 10T 0roia
oOyueHusi, B 7-9 kimaccax 6 ydeOHBIX YacOB B HEAENI0 B TEUEHHE KaXKIOTO
rogao0yueHus,Bcero952y4yeOnpIxyaca.

CopnepxxanueyueOHoronpeameta«MaTemaTukay,pencraieHHoeBl [pumepHoit
paboueiinporpamme,cooTBeTcTByeT®I OCOOO, [ IpumMepHOIi0OCHOBHOHOOpa30BaTEIb
HOMMpOrpaMMeoCcHOBHOT0001Ieroodpa3zoBanus, I [pumepHoii aganTUPOBAHHOU
OCHOBHOM o0pa3oBaTenbHON IIPOTrpaMMme
OCHOBHOT000IIET000Pa30BaHUA00YIAIOIIUX CAC3ATCPKKONTICUXUIECKOTO PA3BUTHAI.

TemaTnyeckoenIaHuPOBaHNEYUEOHBIXKYPCOBUPEKOMEH1YEMOEPACTIPEIETICHHUE
y4eOHOr0 BPEMEHHU JUIsl M3YYEHUs OTHCNIbHBIX TEM, IPEAJIOKEHHbIE BHACTOALIECH

nporpaMme, — HaJO0 ~ paccMaTpuBaTh ~ KaK ~ NPUMEpPHbIE  OPUEHTHUPHI B
MOMOIIbCOCTAaBUTEII0ABTOPCKOIpadoUeit IPOrPAMMBI u
IPEXKIEBCETOyUnTEN0. ABTOppadoUeii IPOrpaMMBbl BIIpaBe YBEJIUYUTh
IPEAJIOAKEHHOE YHUCIIO0 y4eOHBIX 4acoB

HaTeMbl, TpelyromedoaeenuTeapHoronzydeHusiooyuaronumucsac3I 1P, unnymensmm
Thb  KOJMYECTBO YacoB HA  TEMbl, H3y4yaeMble Ha  O3HAKOMHUTEIHbHOM
ypoBHe./[onycTUMOTaKXeI0KaaIbHOEepepacpe1e/IEHUEUIEPECTAHOBKAIIIEMEHTOBC
oJiepKaHUSABHYTpHIaHHOTOKIacca. KomyuecTBOmpoBepOUHBIXPAOOT(TEMATHUECKU U
TOTOBBIMKOHTPOJIbKAYECTBAYCBOCHUAYYeOHOrOMaTepraa)MMX TUIT
(camocTosiTeIbHBIE W KOHTPOJbHbIE  pabOThI,  TECThl)  OCTAIOTCA  Ha
ycMOTpeHueyunTens. Takke ydyuTellb BIOPABE YBEJIMYHUTh WM YMEHBIIUTH YHUCIIO
y4eOHBIX

4yacoB,0TBeIEHHBIXBl [puMmepHOiipaboueiporpammeHao00011eHIEe, TOBTOPEHHUE,CUCT
eMaTu3alno3HaHn00ydaromuxcs. ETuHCTBEeHHBIM, HOMPUHIIUTTHAIbHOBAYKHBIM
KpUTEpHEM,  SIBISIETCS  JOCTIDKEHHME  pe3yJbTaTOB  OOYyYEHMs,  YKa3aHHBIX
BHACTOSILIEUIPOrPaMME.
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[MPUMEPHAAPABOYASIIPOITPAMMAYYEBHOI' OKYPCA
«MATEMATUKA».5-6KIJIACCBI

HenuunzyvyennssyqyeOHOroKypca

[TpuopuTeTHBIMUIIETSIMUOOYUEHUSIMATEMATHKE BS—6 KIIACCaXSIBIISIOTCSA:

" MpoNOJDKEHHE  (QOPMHUPOBAHUS  OCHOBHBIX  MAaTEMAaTUYECKUX  MOHSITHIM
(4ncio,BeNMYrHa, reoMeTpu4ecKas ¢durypa), o0ecrneunBaromx
IPEEMCTBEHHOCTh
UIIEPCIIEKTUBHOCTAMATEMATHUECKOr000pa30BaHUA00y a0 S,

" pa3BUTHE HUHTEIUICKTyaJlbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYyYaroImuxcs
c3I1P, no3HaBaTeNbHON AKTUBHOCTH, MCCIIEAOBATEIBCKUX YMEHUW, MHTEpeca
KU3YYEHUIOMATEMATHUKH;

* noaseneHrneooyyaromuxcsac3l1PHagocTymTHOMAISHUXYPOBHEKOCO3HAHUIOB3aU
MOCBSA3UMaTEMaTUKUMOKPYKAIOILEr0 MAPA;

" (popmupoBaHuedyHKIMOHATbHONMATEMAaTHYECKOUTPaMOTHOCTH : yMEHUAPACIIO
3HABaTh MaTeMaTH4YECKHe OOBEKTHI B pEalbHBIX  JKU3HEHHBIX
CUTYaLMSIX, IPUMEHATHOCBOCHHBIEYMEHUS I PELICHUATIPAKTUKO-
OpPUEHTHUPOBAHHBIX3a/1a4, UHTEPIIPETUPOBATHIIOYYEHHBIEPE3YJIbTATHINOLEHUBA
ThUXHACOOTBETCTBUENPAKTUUECKON CUTYaLIHH.
OCHOBHBIEIIMHUMNCOIEPKAHUSIKYPCAMAaTEMATUKUB S —OKIacCax—

apupMeTnyecKkas U T€OMETPUUECKasi, KOTOPbIE Pa3BUBAIOTCS MapajlIeNIbHO, Ka)Kaas
BCOOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT APYroi, a
BTECHOM KOHTaKT€ M B3auMOAECHCTBUU. Takke B Kypce NPOUCXOJIUT 3HAKOMCTBO
CRJIEMEHTaMHUAITr€OpbIv ONMKUCATEIbHON CTATUCTHKHU.

N3ydyenne apu@MeTHyecKoro marepuajla HAYMHAETCS CO CHUCTEeMaTH3alUH
UPa3BUTHs 3HAHUM O HATYPAJIbHBIX YHCIAX, IMOJIYYEHHBIX B HA4YaJbHOM IIKOJE.
[Tpr3TOMCOBEPIIIEHCTBOBAHNEBBIUUCIUTEIbHOUTEXHUKUN (HOPMUPOBAHUEHOBBIXTEOP
€TUYECKUX3HAHNCOYETAETCICPA3BUTUEMBBIYUCIIUTEIBHONKYIBTYPBI,BYACTHOCTH  C
oOydeHnem IPOCTEUIIUM npuémam OPUKUIKA u OLICHKHU
Pe3yJIbTaTOBBBIYMCICHUN. V3yueHnEeHATy palIbHBIX YU CEIPOI0IKAETCABOKIACCE3HAK
OMCTBOMCHAYaJIbHBIMU MOHATUSIMUA TEOPUUIETUMOCTH.

Hpyroii KpynHbIi OJOK B COJAEPKAHUM apUPMETUYECKON JIHUHUM — 3TO
npobu.Hauano wu3yudeHus: OOBIKHOBEHHBIX M JECATUYHBIX JApOOEH OTHECEHO K 5
KJIacCcy. ODTOINEPBBIM 3Talm B OCBOCHUM JpOOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C
OCHOBHBIMUM/JIEIMU,TOHATUAMUTEMBL. [ [ppaTOMpaccMOTpeHne0ObIKHOBEHHBIX IpO0Oei
BIIOJIHOM  00BEME MpEeAIIeCTBYeT HW3YYEHHMIO  JECATHUHBIX  JApoOed, uTo
11e1eco00pa3HOC TOUKHU 3PEHUS JIOTHUKH U3JI0KEHUS! YUCIOBOM JIMHUU, KOTJa IIpaBHiia
JNEUCTBUN
CAECATUYHBIMUIPOOSIMUMOKHOOOOCHOBATHYKEN3BECTHBIMUAITOPUTMAMUBBITIOJIHEH
usl IeUCTBUH C OOBIKHOBEHHBIMHU JpOOSIMH. 3HAKOMCTBO C JAECATUYHBIMUIPOOSIMU
pacIIMpUT BO3MOXHOCTH JJIs MOHUMAHUS 00Y4arOIIUMUCS MTPUKIIATHOTOIPUMEHEHUS
HOBOM 3aMmucH npu U3YYEHUU IPYTruxX PEIMETOB u npu
PaKTUUYECKOMUCIIONB30BaHNU. KOKIIacCyOTHECEHBTOPONUATANIBU3YUEHUUIPOOESH, rer
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POMCXOJIUT  COBEPIICHCTBOBAaHWE HABBIKOB CpaBHEHUS U  MpeoOpa3oBaHUs
Tpo0eif,0CBOCHIUEHOBBIXBBIUUCIIUTEIIBHBIXATOPUTMOB,0TTAYBAaHUETEX HUKUBBIYUCIT
CHUH,
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B TOM UHCI€ 3HAYEHHH BBIPAKEHUN, COJAEPKAIUX U OOBIKHOBEHHBIE, W
NECATUYHBIEIPOOH, YCTAHOBJIICHHE CBS3€H MEXIy HUMH, PACCMOTPEHHE NPHUEMOB
penieHus 3aaqyHagpoou.B
HayaneOKI1accarnporuCcX0AUT3HAKOMCTBOCIIOHATUEMITPOLICHTA.

OCOOEHHOCTBIO HM3y4YEHHUS TMOJIOKUTEIBHBIX U  OTPUIATENBHBIX YHUCEI
ABJISIETCATO, YTOOHUTAKKEMOT'yTPACCMATPUBATHCABHECKOJIBKOITANOB. B6KIIacceBHaua
nen3y4deHUATEMbI«] [0I0KUTENbHBIENOTPULIATENbHBICUNCIIa» BEIAEISAETCAIIOATEMA
«llenbleuncia»,B PaMKaxKOTOPOW3HAKOMCTBOC OTpHUIATEIbHBIMAYNCIIAMHA
UIEHCTBUSAMHUCIONOKUTEIbHBIMAUUOTPULIATEbHBIMUUHCIIAMUIIPOUCXOJUTHAOCHOBEC
0JIepKaTEIbHOTONOAX0a. DTOMO3BOJISIETHAAOCTYITHOMYPOBHETIO3HAKOMUTh YU AN XC
AMPAKTAYECKUCOBCEMUOCHOBHBIMUITOHATHSIMUATEMbBI, BTOMYHCIICUCIIPABUIIAMUA3HAKOB
MPUBBINIOJIHEHUUApU(PMeTHUeCKuX 1ecTBU. 3ydueHne paloHaIbHBIX 4YHCENT Ha
TOM HE€ 3aKOHYHUTCA, a OylIeT NMpOJOJDKEHO BKypce anredpbl 7 Kiacca, YTO CTaHET
CIEAYIOIIUM IPOXOJIOM BCEX IMPUHLIMIHNAIBHBIXBOIPOCOB, TEM CaMbIM PA3IECICHUE
TPYIHOCTEN oOneryaer BOCIIPUSITHE Marepuana,
apacnpeeIeHUIEBOBPEMEHUCIIOCOOCTBYETIPOYHOCTHUIIPUOOPETAEMBIXHABBIKOB.

[Ipu oOyueHuHm pemieHHI0 TEKCTOBBIX 3aJady B 5—6  Kiaccax
UCTIOJb3yIOTCIapuPMeTUUecKue MpuEMbI pelieHus. TeKCTOBbIE 3ajaud, pellaeMble
Opu OTpaOOTKEBBIUMCIUTEIbHBIX HABBIKOB B 5—06 Kilaccax, paccMaTpUBAIOTCS
3a/1auu
CJIeIYIOLIMXBU0B:3a/Ia4NHAIBUKEHUE,HAYACTH, HATIOKYIKH,HApaOOTYUTIPOU3BOIUTE
JBHOCTh,HAPOLEHThI, HAOTHOIIEHUsIMTportopinn. KpoMeToro,00ydaroniuecsisHaKkoMs
TCACIPUEMAMUPEICHHU3a1a4Iepe00pPOMBO3MOKHBIXBAPUAHTOB, y4YaTcsi padoTaTh C
uH(popmanuen, npeacTaBIeHHON B (hopMe TaOIUL] MIIHIAATPAMM.

BlIpumepHoiipaboueinporpaMMmenperycMOoTpEHO(POPMHUPOBAHUEIPOIIEIEBTUY
€CKHX anre0OpanyecKux MPEJICTaBICHUM. byxBa KaK CHMBOIJI
HEKOTOPOT0YHMCIIaB3aBUCUMOCTHOTMATEMATUYECKOTOKOHTEKCTABBOAUTCAIIOCTENIEHHO
.byKkBeHHasd CHMBOJIMKA IIUPOKO HCIOJB3YETCA IPEXKAE BCEro Ui  3allUCH
OOLIMXYyTBEPKACHUUUIIPEITIOKEHU N, POPMYJIT,BUACTHOCTH TSI BEIUNCIICHUSATCOMETPUY
€CKHUX BEJIMYMH,BKaYE€CTBE«3aMECTUTEIIYUCIIA.

B kypce «Marematuku» S5—6 KIAaccOB MpEACTaBICHA  HarisgHas
reoMeTpHs, HallpaBJIeHHass Hapa3BUTHEOOPa3HOTOMBIIIIEHUS, IPOCTPaHCTBEHHOTOBOOO
paKeHUS, U300pa3UTEIbHBIXYMEHH . ITOBAKHBIMATAIIBU3YUCHUUT€OMETPUH, KOTOPHIN
OCYILIECTBIISIETCAHAHATIIATHO-TPAKTUYECKOMYPOBHE, ONTMPAETCIHAHAT IS THO-
00pa3HOEMBIIIIEHNE00yHarouXcsl. bonbIIasgponbOTBOAUTCATTPAKTUYECKOUACATENBH
OCTH,ONBITY,’KCIIEPUMEHTY,MOJIETUPOBaHNI0. O0yUaroneca3HaKOMATCICTeOMETPUY
€CKUMHU(UTYPAMUHAIIIIOCKOCTUUBIPOCTPAHCTRBE, Cc 170:¢ MIPOCTENITUMHA
KOH(MUTypalusiMu, ydaTcs u300pakaTb MX HAHEIIMHOBAHHOM W KieTyaToll Oymare,
paccCMaTpyMBAKOT HMX IIPOCTEHIINE CBOMCTBA. Brpolecce H3y4yeHUs HArJISIHOU
reOMETPUHN 3HaHUA, IIOJTyYEHHBIE 00y4aroIUMHUCs
BHAYAJIbHOWIIIKOJIE,CUCTEMATU3UPYIOTCS NPACILUPSAIOTCS.
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MecTOoyueOHOTOKYypCcaBy4YeOHOMILIAHE

CornacHOy4eOHOMYIUIaHYBS—
6KJ1accaxm3y4yaeTCAMHTErPUPOBaHHbIIMNpenMeT«MaTeMaTHKa», KOTOPBIABKIIIOYAETAP
npMeTHIEeCKUIMaTepHaIMHAT I THYFOTEOMETPHIO,ATAKKEITPOIIEAEBTUUECKHECBEICHU
AU3AITeOpbl,NIEMEHTHIOTMKUMHAYAIa0IMCATEIbHOW CTATUCTUKH.

VY4eOHbIN IIaH Ha W3y4YEHHE MATeMaTHKH B 5—6 Kjaccax OTBOJAMUT HE MEHeEE
S5y4eOHBIX 4acoOB B HENEIIO0 B TEUEHHUE Ka)XJO0ro roja oOydeHHs, BCETO HE MEHEe
340y4eOHBIX YacoB.

Coaep:xanuey4eOHOrokypca(rmoroxramMmo0ydeHust)

5 KVIACC

Hamypansnvieuucnaunyno

Hatypansnoeuncno.Psanarypansabsixuncen. Yucno(.M3o00paxenueHaTypaibH
BIX YMCEITOYKAMHHA KOOPAUHATHON(YHUCIIOBOM) MPSMOM.

[To3unmoHHasCUCTEMACUUCTEHUS. PUMCKaAAHY MepayuaKkaknpumepHeno3suyuorH
oti cucmemvicuucenust. JeCATHIHASCHCTEMACUUCIICHUS.

CpaBHEHUEHATYPaIbHBIXUHCEI,CPABHEHUEHATYPATbHBIXUHCEICHYIIEM.
Cnoco6bicpaBHEeHUA. OKPYTIIEHUEHATYPAIbHBIXUHACETT.

CrmoxeHrne  HaTypaJbHBIX  YHCEN; CBOWCTBO HYJIS MNpPHU  CIOKCHUMU.
BrruuranuekakaeicTeiue, oOpaTHOE CJIOXKEHHUIO. YMHOXKEHHE HATypaIbHBIXUUCET;
CBOMCTBaHyJsl U €JUHULBI NPU YMHOXEHUHU. JleneHue Kak JeicTBHE, 0OpaTHOE
yMHOXkeHHU10. KoMIOHEeHThIIeUCTBUM, CBsI3bMEX TyHUMU. [ [poBepkape3ynbTaTaapudme
TuyeckoroeicTeus.[lepeMecTuTenbHOECOYETATENPHOECBOMCTBA(3aKOHBI ) CIIOKEHHUS
NYMHOXKEHHUS,pACHPeOesumenbHOec80UCmeo (3aKOH )y MHONCEHUS.

Hcnonp3oBanue OykB i 0003HAUEHMsS] HEU3BECTHOIO KOMIIOHEHTa U
3aMUCUCBONCTBAPU(METUYECKUX ICHCTBUM.

Lenumenuuxkpamuslevucia,pa3inokeHueHaMHOKUTENN. [ IpocThiencocTaBHbIe YN
cna.llpusnaxu oenumocmuna 2,5,10,3,9.Jlenenne cocTaTkoMm.

CreneHbCcHATYypalbHBIMIIOKAa3aTeNIEM. 3aIUChYUCIaBBUIECYMMBIPA3PSAIHBIX
CJIaracMbIX.

YucnoBoeBbIpakeHUE. BIUMCIEHNE3HaYEHN YN CITOBBIX BBIPDAXKEHU I IOPSIOKB

BITIOJIHEHUS IEUCTBU . VICTIOIb30BaHUETIPUBBIYUCIICHUSIXTIEPEMECTUTETLHOTO u
COYETATEIIbHOTO CBOWCTB (3aKOHOB) CJIOKEHHUS u
YMHOXEHHUS,pACHPedenumebH020C80UCEAYMHONCEHUS.

podu

[IpencraBienre o JOpobM Kak CIOCOOE 3alMMCH  YacTH
BelMurHbBL. OOBIKHOBEHHBICAPOOU. I [paBHIIbHBICHHETIPABUIIb
HbleApoOu.CMelanHasIpoob;

13neceuanee
KypCHBOMOOO3HAYCHBITEMBI, N3y I€HIUEKOTOPBIXIIPOBOIUTCIBO3SHAKOMUTEIbHOMITIAHE. [le 1arorcaMocTosSTeIbHO
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OHpeﬂeﬂﬂeTOﬁLeMI/I3y‘la€MOFOMaTepI/IaHa.
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Ipe/ICTaBlIeHUEeCMEIIaHHOM APOOMBBH IEHETIPABUILHOMAPOOU BRI IETIEHUELIET0NYACT
U 4Yuclia U3 HenmpaBwibHOW JpoOu. M3o0paxkenuwe napobeil ToykamMu Ha
gucioBoumpsiMoii. OcHOBHOE cBoCTBO npodu. Coxpawenue opoobeti. [Ipusedenue
0pobu kHosomysnameramenro.CpaBHEHUETPOOECH.

CrnoxxeHHe W BbIYMTaHUE JIpoOei. YMHOKEHUE U JEJeHHe ApoOeil; B3auMHO-
oOpatHbleipoOu. Haxooicoenue uacmu yeno2o uyenroconoe2o4acmu.

Hecsatuunaszanucbapodeit.[IpeacraBieHne 1ecITHUHONIPOOMBBHUICO0BIKHOBE
HHOM. N3obpaxxenue JIECITUYHBIX npo0beit TOUKaMU Ha YHCIIOBON
npsimoil. CpaBHEHUEECATUUHBIX IPOOEH.

ApudmMernueckre1eucTBUACACCATUUHBIMUIPOOAMU. OKpyeieHuedecamuiHbixo
pobeil.

PemennerekcToBBIX 32124

Pemenune  TeKCTOBBIX 3amad  apuMETHYECKHM  CHocoOoM.  Pewenue
nloeuyeckuxsaoad.Peuenuesaoaunepebopomecexso3moxcHvixeapuarnmos.Vicnonb3opa
HUENPUPEIICHNN3a/1a4y TaOJIUIIU CXEM.

Pewiennesanay,coaepxamnx3aBuCUMOCTH,CBA3bIBAIOIINEBEINYNHBI: CKOPOCTb,
BpEMsI, PACCTOSIHUE; II€HA, KOJIMYECTBO, CTOMMOCTh. ENWHHUIIBI M3MEpPEHHUS:MaCCHI,
o0béMa,  IIEHBI,  PACCTOSHUS, BPEMEHH, CKOPOCTH. CBsi3b  MeEXIy
€UHULIAMUU3MEPEHUSAKAKION BETUUNHBI.

PelienreoCHOBHBIX3aJa4HAAPOOH.

[IpencraBieHne1aHHBIXBBUIETA0IINIL, CTOIOYATHIX AT PAMM.

Harassgnasireomerpust

HarnsgueienpeactaBneHusioPpurypaxHaraiocKOCTH: TOUKA, IpSIMast, 0 TPE30K, Ty,
yTOJI, JIOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb, Kpyr. Yrou. [IpsamMoi, OCTpbId, TyIIOnn
Pa3BEPHYTHIC YIJIBL.

JnuHa oTpe3ka, METPUYECKHE €AUHULBI JJIuHbL. JlnMHA  JOMaHOW,
MepUMETPMHOTOYTOJIbHUKA. I3MepEeHNEennoCcTpOECHUEYTIIOBCIIOMOIIIBIOTPAHCIIOPTHUA.

HarnsinaeienpeacraBieHusiopurypaxHarnaiocKOCTH: MHOTOYTOJIbHUK; TPSIMOYTO
JLHUK,KBAJpaT; TPEYTOJbHUK,0paseHcmeae guayp.

N3o0paxxenneduryp,BToMurcieHakieTuaronoymare.llocmpoenuexonghuypay
uu u3 yacmeu npsmMou, OKPYIHCHOCU Ha HEeIUHOBAHHOU u
k1emyamotioymaze . JIcnoib30BaHUECBONCTBCTOPOHUYTIOBIPSIMOYTOJIbHUKA, KBaIpaT
a.

[TnomaapnpsIMOyTroIbHUKAUMHOTOYTOJIbHUKOB,COCTABICHHBIXU3IIPSIMOYTOJIbH
HKOB,BTOMYHCIEDUTYDP,N300pakEHHBIXHAKIIETUATONOYyMare. ETMHUIIBIN3MEPEHUSTLIO
maau.

Haznaonvie npeocmasieHus 0 NPOCMPAHCMEEHHBIX Queypax:
NPAMOY20/bHbIUNApanierenuneo,Kyo, MHo2oepaHuuku. 130opascenuenpocmetiuuxmm
ocoepannuxos. Pazeépmruxyoaunapannenenuneda. Co30aHuemo0enreuMHo202PaHHUKO
8(u36ymazu, npo8ONIOKU, NIACMUTUHAU OD.).

ObvémnpamoyzonbrHoconapaiieienuneda,kyoa. Eounuyviusmepenusobvéma.

6 KJIACC
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Hamypanvnvieuucna
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ApudmMernueckre1ecTBUSICMHOTO3HAUHBIMUHATYpalibHbIMU YK CIIaMu. Ui ci0B
bIE BBIPAXKEHUS, MOPSAOK NENCTBUM, UCIIOJIb30BaHUE CKOOOK.
Hcronbs30BaHUENIPUBBIYUCICHUSIXIIEPEMECTUTEIBHOTOMCOYETATETLHOTOCBOMCTBCIOK
EHUSINYMHOXXEHHUS pacnpedenrumenbHo20c80ucmeaymuodicenus. OKpyrieHueHaTypaib
HBIX YUCEIL.

Jenurenn ©  KpaTHbIe YHCIA; HauOoOavwiui  oOwull  Oeiumens U
HaumeHbuleeobeeKkpamuoe./lenumocmscyMmulunpouszgederus. J|eneHnecocTaTkoM.

Jlpoou

OOBIKHOBEHHASJPOOL,0CHOBHOECBOMCTBOAPOOH,cCoKpaleHueipodei. CpaBHeH
ue U yhnopsaouuBaHue JpoOel. PemieHwe 3amady  Ha HAaXOXJIEHHUE YaCTH
oTienorounenaoronoerovyactu. [poonoeurciokakpesyiabrataenenus. [ IpeacraBnenue
JECATUYHOU ApOoOM B BUJIE OOBIKHOBEHHOM JIpoOM M BO3MOKHOCTBHIIPEACTABICHHUS
OOBIKHOBEHHOM Jpobu B BuAE AeciITUYHOW. [lecsaiTuuHble npoOu HMeTpUuecKas
cuctemMa  Mep. ApudmeTnueckue  JIEHCTBUS W YHUCIOBBIE  BBIPAXKCHUS
COOBIKHOBEHHBIMUUICCATUYHBIMU JPOOSIMHU.

OtHouienue./lenenrie B JaHHOM OTHOIIEHMH. Macwma6b, TponopLHUs.
[IprMenennenponopuMMIPUPEIICHUN3a1au.

[lonsitue mpoueHTta. BrluncineHue mpoueHTa OT BEIUYHMHBI M BEJIMYUHBI I10
e€npoleHTy. BeipakeHNenpoIeHTOBAECATUUHBIMUIPOOsIMU. PellieHrne3aiaqHanpoiexH
Thl. BbIpa)keHrEe OTHOIICHUSBEIIMUYUH BIPOLICHTAX.

Ilonosxcumenvnvieuompuyamenvuvieuucna

[TonoxurenbHbIeUOTpHIIaTENbHBICUHCHA. L enpieuncna. Moodyavuucia,eceomemp
uveckasunmepnpemayusmooynayucia. U300paxeHueunceaTHakoopIMHATHONITPSIMOA.
YHucnosvienpomedicymru.

CpaBHeHueuncen. ApupmMeTndecKue1e i CTBUACIION0KATETbHBIMUMOTPULIATE b
HBIMUYHMCIIAMH.

[IpssiMmoyrosibHast cucTeMa KOOPAMHAT Ha IIOcKocTH. KoopaumHatel TOYKH
HaIJIOCKOCTH, abcuucca W opauHata. Iloctpoenue Toyek u  ¢duryp Ha
KOOPIMHATHOMIUIOCKOCTH.

bykeennviesvipasicenus

[Ipumenenue OykB JJIsi  3allMCH  MaTeMAaTUYECKUX  BBIPAKEHUN U
npennoxxennii. CBoiicTBaapuhMeTUUECKUX IEHCTBUIN. ByK68eHHble8bIpaNCeHUAUYUCIO8
vlenodcmano6ku. byKBeHHbIEpaBEHCTBA, HAX 0K I€HUEHEN3BECTHOTOKOMIIOHEHTa. Dop
Mynbl;  GOpMYJBl  MepUMETpa H  IUIONIAJM  TNPSIMOYTOJIbHMKA,  KBaJpaTa,
obveémanapaienenunedauxyoa.

Pewienuemexcmosuvix 3a0au

Pemenne TeKCTOBBIX 3amauy  apuMeTHUYeCKUM crnocoOoMm.  Pewenue
noeudeckuxsaoay. Pewenuezaoau nepedopomecex 603MOHMCHbIXBAPUAHMOE.

Pemenunesanay,coiepxainx3aBUCUMOCTH,CBS3bIBAIOIIIMXBEIMYMHBI: CKOPOCTD,
BpeMs, pacCTOSHHUE; LIEHA, KOJINYECTBO, CTOMMOCTB;
POU3BOAUTENLHOCTh,BPEMs,00bEMPa00THI. ETMHULIBIN3MEPEHNUSI: MACChL,CTOUMOCTH;P
ACCTOSIHUS,BpEMEHU,CKOPOCTU. CBA3ZBMEK Ty IUHULIAMU
U3MEPEHUSIKAKIOUBEIINYUHBI.

Pemenue 3amad, CBSI3aHHBIX C OTHOIIEHHUEM, MPONOPLUUOHATBHOCTHIO
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BCJIMYMUH,IIPOOCHTAMHU; PCIICHNC OCHOBHBIX 3a/a4 Ha,Z[pO6I/II/IHpOII€HTBI.
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Oyenkaunpuxuoka,oKpyeieHuepe3yibmamd.

CocmagnenueOyKk8eHHbIX8bIPANCEHUUNOY CTLOBUI03A0AYU.

[IpencraBneHne1aHHbIXCIOMONIbIOTa0 MM ARAarpaMM. CTon0uaTeie IMarpamm
bl: YTEHUEU TOCTPOCHHE. UTEHUEKPYTOBBIXAUATPAMM.

Haznaonaazeomempus

HarnsgasienpencraBieHUsI0(pUTypaxHAMIIOCKOCTH: TOUKA, TPsIMAast,0TPE30K, Iy,
YT0J1,JJOMaHast, MHOIOYTOJIbHUK, YEThIPEX YT OJIbHUK, TPEYTOJIbHUK,OKPYKHOCTh,KPYT.

Bzaummnoepacnonooicenued8yxnpAmbixHaniockocmu, napanieibHvlenpsmole,nep
neHOuKynapHvle npsamvle. VI3MepeHue pacCTOSHUI: MEXKIy JBYyMSI TOUYKaMH,
OTTOYKHUAONPSIMON;JUIMHA MapIIPyTaHa KBAaJIPATHOM CETKE.

N3MepeHnennocTpOeHUEYIIOBCIIOMOIIBIOTPAHCTIOPTUPA. BUIBITPEYTOJIbHUKOB
:0CTPOYTOJIBHBIN, IPSIMOYTOIBHBINA, TYTIOYT OJIbHBII; paBHOOCIPEHHBIN,

PaBHOCTOPOHHHUH. YeTbIpEXYTOJIbHUK,
MIPUMEPBIYETHIPEXYTONBHUKOB. [IpsIMOYronbHUK, KBajpart:

HCIOJIb30BAHUE CBOMCTB
CTOPOH,YIJIOB,IUaroHanen. 4306pasxcenuezeomempuieckuxgueypHaneauno8anHouoy
Mazec UCNoNb308aHuemM YUpPKYJs, JUHEUKU, Y20abHuKa, mparncnopmupa. 1loctpoenus
HakjeT4yaTobymare.

[IepumerpmHoroyroybHuka.l loHsTHETIOMAAUPUTYPBI; € TUHULIBIN3MEP CHUSTLI
omanu. IlpubnmxéHHoe wu3MepeHwe MmiIomaad Quryp, B TOM 4YHCIE€ Ha
KBaApatHoiceTke./ [pubausicénnoeusmepenueonuHblOKPYHCHOCIU, RI0UWAOUKDYed.

Cummempus:  yeHmpanivbHas,  0ce8as U  3epPKAlbHAs — CUMMEmpUu.
Ilocmpoenuecummempuynvixguzyp.
Haensonvie npeocmasieHus 0 NpPOCMPAHCMEEHHbLX Queypax:

napannenenuneo,Kyo, npusma, MUpamuoa, KOHyc, yurunop, uwapucgepa.Mzobpasxicenuen
pocmpancmeenuvixgueyp.lIpumepvipazsépmokmHo20epanHukos, yurunopauxonyca.C
030aHUEeMO0enetinpoCmpancmeeHHbvixpueyp (uzoymacu, nPpoBoIOKU, NAACMUTUHA u
op.).

Ilonamueobwvéma, eounuywviuzmeperusioovéma. OobEMnpamoy20ibHoconapaie
Jlenuneda,xkyoa.
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I[TPUMEPHA PABOYAS ITPOTPAMMA YUYEBHOI'O KYPCA «AJII'EBPA». 7—
9KJIACCBI

Henunzyyennssy4eOHOroKypca

AnreOpasiBIIE€TCSI0JHUMU3Z0MIOPHBIXKYPCOBOCHOBHOMIIIKOJIBI:0HA00€ECTIEUNBACT
U3YYEHUEAPYTUX TUCIUTUIINH,KAKECTECTBEHHOHAYYHOT 0, TAKUTYMAHUTAPHOT OLIUKIIOB,
e€0CBOCHUEHEO0X0IMMOIIANPOI0TIKEHUI00pa30BaHUSUBIIOBCETHEBHOM K U3HN. Pa3B
UTUEYOOYUaIOIIMUXCIHAYYHBIXITPEICTABICHUMOTTPOUCX 0K ICHUN
UCYIIIHOCTHANTreOpandeckuxadcTpakiiniii,crioco0eoTpakeHUsIMaTeEMaTHYECKOTHAYKOM
SABJICHUMHUIPOIECCOBBIIPUPOICUOOIIIECTBE,POIMMATEMATHUECKOTOMOICTTUPOBAHUS B
HAy9HOM TIO3HAHWM W B TMPaAKTHKE CIOCOOCTBYET (HOPMHUPOBAHUIOHAYYHOTO
MHUPOBO33pEHUS W  KA4eCTB  MBINUICHUS, HEOOXOMUMBIX IS  ajanTaliuu
BCOBpeMeHHOMIT(poBOMOOIIIecTBe. MI3yueHneanreOpriecTeCTBEHHBIMOOpazomMoOecH
€YMBACTPA3BUTHECYMEHHUSIHAOIOIaTh,CPABHUBATH,HAX0IUTh3aKOHOMEPHOCTH, TPEOyeT
KPUTHUYHOCTUMBIIIICHUS,CTOCOOHOCTHAPTYMEHTHPOBAHHOOOOCHOBBIBATECBOUICHCTB
HSUBBIBOIBL, POPMYITHPOBATHYTBEPIK IeHU. OCBOCHHEKYpcaanreOprio0ecednBaeTpa
3BUTHUEIIOTHIECKOTOMBIIIICHUSIO0YJaIONTUX CS: OHUUCTIONB3YIOTIC Iy KTUBHBICUHHTYK
TUBHBIEPACCYKIEHUS,000011IIEHUEMKOHKPETU3AIINI0,a0cTparupoBanrernananorun.006
ydeHHeareOpernpeanoaaracT3HaYuTeIbHbIH00bEMCAMOCTOSATEILHOUIEATEIEHOCTHO
Oy4aroluXxCcs,I03TOMYCaMOCTOATEILHOEPEIIEHNE3a/1a4€CTECTBEHHBIMOOPA30MSIBIISIC
TCsApeanu3anuenIes TeIbHOCTHOTONIPUHIIUIIA00yYEHUS.

BerpykTypenporpaMMblydeOHOTOKYpca«ANredpa»0CHOBHOMUIITKOIBIOCHOBHOE
MECTO3aHUMAIOTCOIEP>KATETHHO-

METOANYCCKUCTHHIN : « UNCITanBBIYUCIICHUS ; « ATITEOpandeCKUEBBIPAKEHUS» ;« Y paBH
CHUSMHEPABEHCTBAY;

«Dynkmumy. Kaxnas u3 3TUX comepKaTebHO-METOAMYSCKUX JIMHUHA Pa3BUBACTCS
HAMPOTSHKEHUU TPEX JIET M3YYCHHUS Kypca, €CTECTBEHHBIM 00pa3oM TMEeperuieTasch
WUB3aUMOJICUCTBYS C JpPYrUMU €ro JUHUsAMHU. B Xoje wu3ydeHus Kypca
00yYarOITUMCATIPUXOUTCATIOTHIECKUPACCYKIATh, UCIIOJIH30BATHTEOPETUKO-
MHO>XECTBEHHBIMS3bIK. B CBA3M ¢ 3TUM I1ienecooOpa3HO BKIIOYHUTH B IMPOTpaMMy
HEKOTOpPbIE  OCHOBBUJIOTMKH,  TPOHU3BIBAIOIIME BCE  OCHOBHBIC  pa3JIeiibl
MaTeMaTU4YeCcKOoro o0Opa3oBaHus
MCIIOCOOCTBYIOIIMEOBIIAICHUIO00yUaIOIIMMHUCIOCHOBYHIUBEPCATHHOTOMATEMAaTHIECK
oros3pika. TakuMoOpa3oM,MOKHOYTBEPIKIATh, 4TOCOJICPIKATCIILHOMN  CTPYKTYPHOM
0COOCHHOCTBIO Kypca «AnreOpay sSBISETCS €ro HHTETPUPOBAHHBIHXapaKTeP.

ConepxxanuennHnn « YU CcaanBbIYUCICHUS CITY ) KUTOCHOBOW I TAIbHEUIIIETOU3
YYCHHSIMATEMaTUKH,CITOCOOCTBYETPA3BUTHIOYO0yUAFOIIHX CSTTIOTHYECKOTO
MBIIIJICHUS, (OPMHPOBAHUIO YMEHHUS IIOJIb30BAThCS  AJITOPUTMaMH, aTaKXKe
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JISI TOBCEIHEBHOMKHU3HHU.
Pa3BuTHe mMOHATHA O 4YKCIE B OCHOBHOW IIIKOJE CBS3aHO C PAIlMOHATBHBIMU
UUPPANMOHATEHBIMUYHCIIAMU, (DOPMUPOBAHHEMIIPEICTABICHUHOACHCTBUTEIHHOM
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quclie.3aBepIIeHUE0CBOCHUSIUM CIIOBOMIMHUNOTHECEHOKCTapILIEMy3BEHY0011Ierooopa
30BaHMUS.

ConepxkanuenByxanreopandecKuxJIMHUN—«ANre0panyecKueBbIpaKeHUSIN U
«YpaBHEHUSUHEPABEHCTBA»CIIOCOOCTBYET(HOPMUPOBAHNIOYOOyUaIOIIUX CIMATEMATH
YecKoroarnmapaTa,Heo0X0IMMOT OIS peIICHUA3aJauMaTeMaTUKN, CMEKHBIXTIPEIMETO
BUIIPAKTUKO-

OpUEHTHUPOBAHHBIX3a/1a4. BOCHOBHOIIIKOJIEydeOHBIIMATEPUAITPYIIITUPYETCIBOKPYTP
allMOHAJIbHBIXBBIPAXKEHUN. AIreOpaJleMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK s3bIKa
IUIsL TIOCTPOEHUS MaTeMaTHYECKUXMOJEIEH, OINMCAaHUSA IIPOLECCOB U  SIBICHUU
peanbHOro MUpa. B 3a/1aun
oOyueHusanre0peBXoAaTTakKeAalIbHENIIeepa3BUTHEAITOPUTMUYECKOTOMBIIIIEHUS,
HEOO0XOAMMOI0,BYaCTHOCTH,IJIIOCBOEHUSAKYPCAUH(POPMATUKH, HOBJIaI€HUEHABbIKAMHU
JenyKTUBHbIXpaccyxaeHui. [ [peoOpa3oBaHnecuMBOIBHBIX(POPMBHOCUTCBOMCTIEU (DU
YEeCKUIBKJIAABPAa3BUTHEBOOOPAKEHUS,CIIOCOOHOCTENKMATEMATUYECKOMYTBOPUYECTBY.

Copepxanve  (yHKUMOHAIbHO-Tpa)UUECKOM  JIMHMM  HAalEJeHO  Ha
MOJIyYeHUEIIKOJIbHUKAMU 3HaHUM O (PYHKIMSAX KaK BaKHEHIIEH MaTeMaTH4ecKOu
MOJENIA JUIAONMCAaHUS U MCCIEIOBAaHUS Pa3HO-OOpa3HBIX MPOLECCOB M SIBIICHUW B
npupoje uodmecTBe. M3yueHue sToro marepuana crnocoOCTBYET pa3BUTHIO Yy
00yJarOIMMXCSIyMEHUS HCIOJB30BAaTh PAa3JIMUHbIE BBIPA3UTEIBHBIE CPEACTBA SA3bIKA
MaTeMaTUKH —
CJIOBECHBIE,CUMBOJIMYECKHE, I'papruecKre,BHOCUTBKIAAB()OPMUPOBAHUENPEICTABIIEH
U0 pOJIMMATEMATUKUBPA3BUTUU LM BUIIN3ALIMMUKYJIBTYPBI.

MecToy4eOHOTrOKypcaBy4eOHOMILIAHE

CormacHo yuyeOHOMY TuTaHy B /-9 Kiaccax wu3ydaeTrcs Y4YeOHBIH Kypc
«Anre0pa»,KOTOPBIMBKIIOYAETCIIEIYOIINEOCHOBHBIEPA3AEIbICOACPKAHUS:
«YucnanBbIlYUCICHUS, « ANITeOpanueCKUEBbIPAKEHUS»,« Y PABHEHUSIMHEPABEHCTBAY,
«DyHKIIUN.
VY4eOHbIM MJIaH Ha H3ydyeHHe aireOpbl B 7-9 Kilaccax OTBOJAMT HE MeEHee
3y4eOHBIX YacOB B HEJENI0O B TEUYCHHE KaXJOro roja OOYy4YEeHHs, BCETO 3a TpHU
ronao0yyeHust —He MmeHee306 y4yeOHbIX4acoB.

Copepxanue yuyeOHOro Kypca (1mo rogam

o0yvenus)7 KJIACC

Yucnausviuucnenusn

PanuonanbHbieyncia

Jpo6roObIKHOBEHHBIEUIECATUIHBIC, TEPEX00TOAHOUPOPMBIZATUCUIPOOCHK T
pyroit.IlorsiTHepannoHaIbHOTOYHCIIA, 3aMUCh, CPABHEHHE, yIIOPSI0YMBAHUEPATHOHATT
bHBIXUKCEN. AprudMeTHIeCKUEIeHCTBUSICpAlIMOHATFHRIMIYKCIIaMu. Perienne3anauns
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pCaHbHOﬁHpaKTHKHHaqaCTH,Ha
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JpOOH.
CreneHp ¢ HaTypaJdbHbIM [IOKAa3aTeJIEM: OMNPENEIICHHUE,
MpeoOpa30BaHUEBBHIPAKCHUITHAOCHOBEOIIPEICIICHHUS,3aITUCHOOITBITN
XYHUCEN.

[Ipo1ieHThl,3aMUCHIPOIEHTOBBBHIEIPOOUUIPOOUBBHUIETIPOIIEHTOB. TpnoCHOBH
pI€3a/1aYM HAIIPOLEHTHI,PEIICHNE3a1aun3PEATbHONIPAKTUKH.

[IpuMeHEHUE  TNPU3HAKOB  ACIUMOCTH, Pa3JIOKEHUE  Ha

MHOXUTEINHATYPAIbHBIX YHCEIL.

PeanbHble  3aBUCMMOCTH, B TOM  4YHUCI€  @OpsAMas |

oOpaTHasATIPOIIOPITMOHATIEHOCTH.

Anzebpauueckuesviparrcenus

[lepeMeHHBIE,  YUCIOBOE  3HAYEHUE  BBIPAKEHUS C  IIEPEMEHHOM.
JlomycTUMBbIE3HAUYEHUSI  TIEPEMEHHBIX. lIpencraBineHue  3aBUCHUMOCTH — MEXAY
BeIMYMHAMU B Buaehopmyisl. Beruncnenusinodopmysam.

[IpeobpazoBaHeOYKBEHHBIXBHIPAXKEHUM, TOKIECCTBEHHOPABHBIEBBIPAXKEHUS, TP
aBuja NpeoOpa3oBaHUsT CyMM U NPOU3BEACHUM, MpaBUIIa PACKPBITHS CKOOOK
UIIPUBEACHUATIONOOHBIX CIIAraeMBbIX.

CBoiICTBAaCTENEHUCHATYPAIBHBIMITOKA3aTEIEM.

Opgnounensl u  MHoroujeHbl. Crenenb  MHoroujieHa.  Crno)keHwue,
BBIYNTAHUE,YMHOKEHHE MHOTOWIEHOB. MDOpMysbl COKpPAIIEHHOTO YMHOKEHHS:
KBaJpaT CyMMBI MKBaApar pasHocTH. Dopmylsia pa3HOCTH KBaaparoB. PasioxeHune
MHOTO4JICHOB HAMHOKUTEIH.

Ypaenenusa

YpaBHeHUe,KOpEHbYpaBHEHU S, ITPaBUIIANPE0Opa30BaHUSypaBHEHUS,pABHOCHITH
HOCTbYPaBHECHHU.

JInHeliHOeypaBHEHNECOAHOUTIIEPEMEHHOM, YU CIIOKOPHENITMHENHOTOYPABHEHU S,
pelieHne JIMHEMHBIX YpPaBHEHUI. CocraBiienue YpaBHEHUI o
yC0BUI03a1aun. Perienre TeKCTOBBIX 33/1a4 CIIOMOIIBIOYPABHEHU .

Jluneiinoe ypaenenue ¢ 06yms nepemennvimu u ez2o zpagux®. Cucrema
JIBYXJIMHEHWHBIXYpaBHEHUNCABYMSTIEpEMEHHBIMU. PellieHnecucTeMypaBHEHUIICIOCO0
OM TMOACTaHOBKHM. IIpumepbl pemeHunss TEKCTOBBIX 3aJady C  [MOMOUIBIO
CHCTEMYPABHEHHUM.

Koopounamuwiuzpaguxu. Oynkyuu

Koopaunata Ttoukum Ha mnpsaMou. YucnoBele mnpoMexyTku. PaccrosHue
MEXKIYIByMSATOYKAMHA KOOPAUHATHOUN MPSIMOU.

[TpsimoyronbHascrucTeMakoopauHaT,0cnOxuOy. AbcurccanopIMHaTaTOYKUHA
KOOpJMHATHON  mockocTH. [Ipumepsl  rpadukoB, 3agaHHBIX  (OpMyJIamu.
UrennerpaduKkoBpeaTbHBIX3aBUCUMOCTEH.

[Monsrtuepynkimu. Ipadurdyakimmn. CoiictBad yukiumii. JIuneinas
dynkims,eérpaduk. [ papuxdyakuuny=kx+b.l paguuecroepewenuenunetinvixypagne
HUUU cucmem JTUHEUHbIXYPAGHEHULL.

2 3)_IGCL " fajie€ KypCuBOM 0003HaYEHBI TEMBbI, U3YUCHHNC KOTOPLIX NPOBOJAUTCSA B O3HAKOMUTEJIILHOM ILJIaHE.



HeﬂarorcaMOCTOHTeHLHO OHpGIICJ'IHCTOG’I)GMI/I3y‘laeMOFOMaTepI/IaHa.
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8 KJIACC

Yucnauevluucnenusn

KBanpatuslitkopenbsuzuucia./lonsasmueoouppayuonarsnomuucie. lecsaimuunole
npubausiceHusuppayuoraibrvixuyucen.CBoMNCTBaapuhMeTHIECCKUXKBAAPATHBIX
KOpHEH ¥ WX TPUMEHEHHE K MPeoOpa3OBaHWIO YHUCIOBBIX  BBIPAKCHHM
WBBIYUCIIEHUSIM, /[ericmeumeibhble Yucia.

CremneHbcHeNbIM TIOKa3aTeneMueé cBoricTBa. CTaHaapTHAS 3aMUChUHCIIA.

Anzedpauyeckuesvlparxcenus

KBagpatHbeiii  TpéxwiieH; pa3lio)KeHHe  KBaJpaTHOro  TpEX4ujieHa  Ha

MHOXHUTENN. AnreOpandeckasipoob. OCHOBHOECBONCTBOANTEOpandecKonipoon

Crnosxenue,BbIYUTaHUE, yMHOXKEHHE, IeTIeHUeanreoOpanyeckux ipooeit. ParmonaapHbie
BBIPKEHUSI UUXITPEOOpa30BaHuUe.

Ypasnenuaunepasencmea

KBanpatHoe ypaBHeHue, ¢GopMyna KOpHEW KBaJpaTHOIO ypaBHEHUS.
TeopemaBuema.PenienneypaBHEHNN,CBOAAIINX CKIIMHENHBIMUKBAIpaTHbIM. [ [pocTe
e ApoOHO-palMOHAIbHBICYPaBHEHUSI.

I'paguueckas unmepnpemayus ypasHenuu ¢ O08yMs NEPEMEHHbLIMU U
CUCMEMIUHEUHBIXYPASHEeHUICO8yMANnepemenHbiMU. | [puMepbIpeIeHUSICUCTEMHETHE
WHBIX YPABHEHUU CABYMS IIEPEMEHHBIMU.

PemennerekcToBbIX3a1a4aireOpanyecKuMCIocoOoM.

UucnoBele HEpaBEeHCTBA MW UX CBoMcTBa. HepaBeHcTBO € OnHOMU
IIepEMEHHON. PABHOCHIIBHOCTBHEPABEHCTB. JINHENHBIEHEPABEHCTBACOJHOMIIEPEMEHHO
1.CUCTEMBUITMHENHBIXHEPABEHCTBC OAHONIIEPEMEHHOM.

Dynxkuyuu

[Tonstuedynkunu. O0IacTrONpeIeICHUTUMHOKECTBO3HAYCHU (D yHKITUH.
Crnioco6b13ananusihyHKIUH.

['paduxdynkumn. UrennecroiicTBynkuuunoeérpadpuky. I lpumepsirpadguxosdy
HKIIHMA,0TPAKAIOIIMXPEATIBHBIE ITPOLIECCHI.

@OyHKIMY, ONMCHIBAIOLUIME TMPSAMYI0 M OOpaTHYI MPONOPIHOHAIbHBIC
3apucumocTy, uxrpaduxn. dynxmuny=x2,y=x3 y= yXy=k.Ipauueckoe

peuieHueypasHeHUUCUCMEMYPABHEHU.

9 KJIACC

Yucnauevluucienus

JleiicTBUTE/IbHBICYHCJIA

PanronansHBICUNCTIA, UPPAYUOHATILHBLEUUCIA, KOHEUHbleUDECKOHEeUHbLeOeCAmUY
Hole  Opoou.  Mmuooicecmeo — OelicmeumMenvbHblX  yuceil,  OelcmeumesbHbvle
YUCIAKaKOeCKOHeuHbledeCamuiHbleOpoou. B3aumHooono3HauHoecoomeemcmeuemertc
OYMHOMNCECMBOM OeliCMBUMEIbHLIXUUCETUKOOPOUHAMHOUNPAMOLL.

CpasneHnueodelicmeumenbHblxXyuces, apupmemuseckuedeticmsusicoeiucmeumens
HbIMU YUCTAMU.

31



N3mepenusi,npudInKeHnsl, OlleHKU
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Pa3mepsl OOBEKTOB OKPYKAIOIIEr0 MHpPA, JUIMTEIBHOCTh IPOLIECCOB
BOKPYXaIOIIEMMHUPE.

[TpubnmxEHHOE3HAUEHUEBETUYUHBI, TOYHOCTHIPUOIIKEeHUS. OKPYTIIEHUCUHCET.
IIprkuaKanoneHKape3yabTaTOBBBIYMCICHUN.

Ypasnenuaunepaseencmea

YpaBHeHusiC OHOMNIEPEMEHHOMI

Jlunerinoe ypaBHeHue. Pelienrue ypaBHEHNM, CBOASAIINXCS K

nuHerHbIM. KBanpaTHoeypaBHeHUE. PelieHneypaBHEHU M, CBOAAIINX CAKKBAPaTH

BIM.
bukBanpatHoeypaBHeHue. [ [pumepvipeuienusypasHeHutimpemseuuiemeepmoucmeneH
elpasnoHCeHUeMHAMHONCUMETU.

Pemenue apoOGHO-parimoHaIbHbBIX

ypaBHEHMI1.PellieHne TeKCTOBBIX 3a/1a4

anredpanyeckuM MeTo1oM.CHcTeMblypaBHEeHH I

VYpaBHeHHECIByMIIEpEMEHHbIMUKETOrpaduK. PerenrecucreMaBy X IMHEHHBIX
ypaBHEHUI c JIBYMs IIEPEMEHHBIMH. Pemenne CUCTEM IBYX
YPaBHEHMI,0THOU3KOTOPBIXJIMHENHOE,aIPyroe—
BTOpoiicTenenu."paduueckassuHTEPIPETALUACUCTEMBI
YPaBHEHUNCABYMANEPEMEHHBIMU.

PemennerekcToBbIX3a1a4aireOpandecKuMCIocoOoM.

HepaBencrBa

HucnoBpleHEPAaBEHCTBAUUX CBOMCTBA.

PemiennenmHENHBIXHEPABEHCTBCOAHOUIIEPEMEHHOM. PellIeHNECUCTEMITMHEVHBI
XHEpaBEHCTBCOAHOMIIepeMeHHO. KBaipaTHpIeHepaBeHCTBA. ] padnueckassuaTeprpeTa
LIHASTHEPABEHCTBUCUCTEMHEPABEHCTBCABYMANIEPEMEHHBIMU.

Dynkuyuu

KBanpatuunasadyuxuus,e€rpadukucnoiictsa.llapadosa,koopAMHATHIBEPITHHBII
apa0obl,0Ch CUMMETPUUTIAPA0OJIBI.

I'paduku G yHKIWIA: y= kx, y= kx +b, y= X2,
y= \/Y,y:kHI/I;(CBOﬁCTBa.

YucnoevienocnedosamenvHocmu

OnpenesieHHencrnocoObI3aJaHUAYMCIOBBIXIIOCIEI0BATEIbHOCTEH

[ToHATHEUYNCIIOBOUIIOCIEIOBATENBHOCTH. 38 JaHUETIOCIIEI0OBATEIbHOCTUPEKY PP
eHTHOW(popMynoi nudopmynoiin-rouseHa.

ApupMeTnyecKagureoMeTpPUIECKAANPOrPecCuu

ApudmernueckassureoMerpuieckasnporpeccuu. @opmybin-
roujieHaapuPpMeTHIeCKONUTeOMETPUIECKONTIPOTPECCHIA,CYMMBINIEPBBIXNUIJICHOB.

HzobpasicenueunenosapupmemuyeckoiueceomempuiecKounpospeccuimoykam
UHaxoopouHamuouniockocmu . Jlunetnviiusxkcnonenyuaivroitpocm. CrodicHvlienpoye
HMb.
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I[TPUMEPHA A PABOYAS I[TPOI'PAMMA YYEBHOI'O KYPCA
«'"EOMETPU».7-9KIIACCBI

Henunzyyennssy4eOHOroKypca

Oo6muenenunzyyenussyaeOnorokypca«l eomerpusinipencrapieHsiBIIOOITOO
0O.0OHU3aKII0YaI0TCA, TPEK IEBCETOBTOM, YTOHAYPOKAXT€OMETPUU OO Y HAIOIIUACAY YU TC
AMPOBOJINTHI0KA3ATEIbHBIEPACCY K IECHUS,CTPOUTHIOTMYECKUEYMO3aKIFOUCHUS, JOKA3
BIBATBUCTUHHBICYTBEPKICHUAUCTPOUTHKOHTPIIPUMEPBL K JIOKHBIM, IIPOBOJUTH
paccy X IeHus «OT MIPOTUBHOTOY,
OTJINYaThCBONCTBAOTIPU3HAKOB,(DOpMyIMpoBaTEOOpaTHRICYTBEP K ACHUS. BOOyueHun
YMEHHIOPACCYKAAaThCOCTOMTBAXKHOCBOCTUTATEIbHOEC3HAUCHUEU3YUEHUSITEOMETPUH, T
PUCYIIEEMMEHHO OT€YECTBEHHONMATEeMaTHYECKON HIKOJIE.

BTropoiilenbon3ydeHusreOMe TpUHSIBISCTCSIUCIIONb30BaHUEEEKAKMHCTPYMEHTA
MpUpeNIeHUMKAaKMaTEMaTUUYECKUX, TAKUIIPAKTUYECKIUX3a/1a4, BCTPEUAIOIINXCSIBPEATbH
OIKM3HU. ITOMYCOOTBETCTBYETBTOPAS, BRBIUUCIUTEIbHASTIMHUSABU3YYEHUUT€OMETPU
BIIKOJIE. ST TOr0y4Yn TETIOPEKOMEH Ty € TCI010MPaTh3aJaUNIIPAKTUIECKOTOXapaKTe
pajuIsipaccCMaTpUBAEMBIXTEM,yUUTHOOYHAIOIIUXCS CTPOUTh MAaTEeMaTHYECKUE MOJCIH
peanbHbIX YKA3HEHHBIX
CUTYalid,IPOBOJUTHBBIYNCICHUSIMOLIEHUBATHAJEKBATHOCTHIIOTYYEHHOTOpE3yIbTaTa
.KpaliHeBaxxHOMOTYEPKUBATHCBA3UT€OMETPUUCAPYTUMHUIIPEIMETAMU,MOTUBHPOBATh
UCIIOJIb30BATHONPEICICHUSATEOMETPUUECKUX DUTYPUTIOHATUN, IEMOHCTPUPOBATHITPUM
C€HEHUEMOIYYCHHBIXyMEHUNB(PU3NKEUTEXHUKE. ITUCBI3NHAN00IICEIPKOBUTHBIBTEMA
x«BekTopb»,« TpUroHOMETPUYECKHECOOTHOLIEHHUS,
«Metoakoopaunar»u«Teopemal ludaropar.

MecTOoyueOHOTrOKypcaBy4eOHOMILJIAHE

CormacHo y4yeOHOMYy TutaHy B 7-9 Kilaccax wu3ydaercs Y4eOHBIH Kypc

«I"eoMeTpus»,KOTOPBIMBKIIOYAETCIIECIYIOIIHEOCHOBHBICPA3ACTBICOACPKAHHS:
«I"eomeTprueckrueUrypbrInuXcBOMCTBAY, «I3MEpeHHETeOMETPHUCCKIXBETMUNH», aTa
Kke«JlekapTOBBI-KOOPIMHATHIHATIIIOCKOCTHY , « BEKTOPBI», «/|BIDKCHHSITUIOCKOCTU» M
«IIpeobpazoBanust MOTOOUS.

VYyeOHBI TIUIaH MpeaycMaTpUBaeT M3y4YEHHE TEeOMETpUUM Ha 0a30BOM
YPOBHE,UCXO0IIM3HEMEHEee6 8 ydeOHBIXHaCOBBYU€OHOMTO/TY,BCET03aTPUTO1Aa00yICHUS
—HeMmeHee2044acoB.

Conep:xkanue y4eOHOro Kypca (1o rogam

o0yvenus)7 KJIACC

Hauvansublenonsatusreomerpuu. Touka,npsamas,0Tpe30K,1y4. Y roia. Buel

34



yrioB.BepTukanbHblencMexHbleyTIIbl. buccekTpucayria.Jlomanas, MHOroyroyisHUK. 1
apaJJIENIbHOCTBUIIEPIICH IMKYIIIPHOCTBIIPSMBIX.

Cummempuunviegpueypuol. Ocnosnvleceoiicmeaocesoticummenpuu® Ipumepsicu
MMETPUUBOKPYKAIOIEMMUPE.

OcHOB8HBIENOCMPOEHUACTIOMOWBIOYUDKYIAUTUHEUKU.

Tpeyronbauk.BeicoTa,Menuana,0nccekTpuca, uxcBoiicrsa. PaBHOOe ApeHHBINND
ABHOCTOPOHHUMTPEYTOJIbHUKU. HEpaBeHCTBO TpEyroabHUKA.

CpoiicTBa W TpU3HAKU PABHOOEIPEHHOrO TpeyrojdbHUKa. [lpu3Haku
PABEHCTBATPEYT OJILHUKOB.

CBolicTBauNIpHU3HAKUAIIAPAIUIEIBHBIXIIPSAMBIX. CyMMayIJI0BTPEYT OJIbHUKA.
BHemnueyrieITpeyroiabHuKa.

[IpssiMOYyTroJIbHBIATPEYT0JIbHUK. CBOMCTBOMEIMAHBIIPSIMOYTOJIbHOIOTPEYTOJIbH
UKa, IIPOBEIEHHON K TUIIOTEHY3E. IIpu3Haku paBEHCTBA
IPSIMOYTOJIBHBIXTPEYT OJIbHUKOB. [ [pIMOYTOJIBHBIN TPEYTOJIBHUK CyIrJIoM B30°,

HepaBeHCTBaBreoMeTpUN: HEpageHCmeompey2oibHUKAa, HEPaBEHCTBOOJIMHEIIO
MaHO!, TeopeMao00JIbIIEMYTIIEN00IbIIEHCTOpOHETpEyTroNIbHUKA. [ leprieH iuKy1s1p
WHAKJIOHHAs.

I'eomempuueckoemecmomouex.buccekTprcayriancepeIuHHbINIEPIICH INKY IS
P KOTpPE3KyKaK F€OMETPUYECKUE MECTATOYECK.

OKpyXHOCTBUKPYT,XOpAauInaMeTP,NXCBONCTBA. B3anMHOEPACTIONIOKEHNEOKD
ykHOCTHHIIPsAMON. KacaTenpHasnceKymaskoKpy K KHOCTH. OKPYKHOCTb,BIUCAHHASIBYT
oJ1. BnimcaHHasMonMcaHHAasiOKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Uetsipéxyronpuuku. [lapamnenorpamm, ero TMpuU3HAKKM U CBOMCTBA.
YacTHblecayyannapauieaorpaMMoB(IIpsIMOYTOJIbHUK,pOMO,KBaIpaT ), MXTPU3HAKUHICB
oiictBa. Tpaneuus,paBHoOOKasTpanenus,e€cBoiicTBaunpuzHaku.l IpssmoyronpHastpan
enusl.

Memooyosoenusameouansl.l|enmpanvrascummempust.

TeopemaDanecaumeopemaonponopyuonanbrvixompeskax.CpeTHUETUHUUTPEY
roJIbHUKau Tparneuuu. [{enmpmaccmpey2onvHuxa.

Ilooobuempeyzonvruurxos,koagduyuenmnoooous.l lpuznaxunooobusmpey2onvt
uxog.lIpuMeHeHneno 00 uANPUPEIICHUUTTPAKTHYECKUX 3a/1a4.

CaoiicTBaruioniaaereomeTpudeckux puryp. opMyb SO MATUTPEYTOTBH
WKa,napaiesorpamma,poMmOanTpaneini. OTHOIIEHU IO ICHTTOA00HBIX (UTYP.

BrruncnenuenionanenTpeyroibHIKOBUMHOTOYTOJIbHUKOBHAKIIETYaTOHOyMare.

Teopema Iludaropa. Ilpumenenue Tteopemsl I[ludaropa npu

PEIICHUUTTPAKTUYECKUX 3a/1a4.

CHHYC,KOCUHYC,TAHT€HCOCTPOTrOYTJIANPSAMOYTOJIbHOTOTPEYT OJIbHUKA.

33nechuanee
KypPCHBOMOOO3HAYCHBITEMBI, N3y I€HUEKOTOPBIXIIPOBOIUTCIBO3SHAKOMUTEIbHOMITIAHE. [le 1arorcaMocTosTeIbHO
OIpenenseToobeMU3ydaeMoroMaTepuana.
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OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. TpuUroHoMeTpuyeckue QyHKIUU
yrioBB30°,45° n60°.

BrnmcaHHble W LEHTpPaJbHBIE YTIJbI, YIrOJ MEXIY KacaTeJbHOM U XOpIOH.
VYribIMexayXopaaMUurCceKy M. BiircaHHbIEHONTMCAaHHBIEUEThIPEX YT OIbHUKN. B3an
MHOEPACTIOI0KEHUEIBYXOKpY ) HOCTeH. Kacanneokpyxkaocteir. O0muexacaTe IbHbICK
JIBYMOKPYKHOCTSIM.

9 KVIACC

Cunyc,kocunyc,TanreHcyriioBoT0°mn0180°.OcCHOBHOETPUTOHOMETPUYECKOETOK
necTBO.POPMYIIbI PUBEICHUS.

PemiennerpeyronbHuKoB. TeopeMakoCHHYCOBUTEOPEMACUHYCOB. PelieHuenpaxkT
MYECKUX3a/1a4CUCIIOIB30BaHUEMTEOPEMBIKOCUHYCOBUTEOPEMBICUHYCOB.

IIpeobpazosanuenooobus.l1o0o06uecoomeemcmeeHHbIXINeMEHMO8.

TeopemaonpouzeedeHUUOMPE3KOBXOPO, MEOPEMbLONPOU3BEOCHUUOMPEIKOBCEKY
Wux, meopemaokeaopame KacameabHou.

BexkTop,Ha(Mo 1y b)BEKTOpa,COHAMPABICHHBIEBEKTOPHI, IPOTUBOMOI0KHO
HaIpaBJICHHBIC BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB,
PaBEHCTBOBEKTOPOB,ONEpAIMMHAIBEKTOpaMU. Pa3i0)KeHUEBEKTOPAIIOIBYMHEKOJIUH
eapHbIMBekTOpam.KoopanHaTeiBekTOpa. CKaIIpHOCTIPOU3BEAECHUEBEKTOPOB, TPUMEHE
HUE JIJITHAX 0K ACHUSIJINH UYTIIOB.

JlexapToBbl KOOPJAMHATHI Ha IJIOCKOCTH. Ypasnenus npsamou U OKPYXKHOCTH
BKOOP/IMHATAX,I€PECEUCHUECOKPYKHOCTEUUTIPSIMBIX. METOIKOOPIMHATUET OITPUMEHEH
ue.

[IpaBUIBbHBIEMHOTOYTOJILHUKU. [[TMHAOKpYKHOCTH.] paycHasgnpaInaHHas MEP
ayTJia,BEIYMCICHUENIMHAYTOKpYkHOCTe!. [ [nomaapkpyra,cekropa,cerMeHTa.

HsuoicenuaniockocmuugHympeHnuecummempuuguayp (dnemeHmapHslenpeocn
asnenus).Ilapannenvuviiineperoc.Ilosopom.
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I[TPUMEPHAAPABOYAAIIPOTPAMMAYYEBHOI'OKYPCA
«BEPOATHOCTBUCTATUCTUKA»7-9KJTACCHI

HenuunzyvyennssyqyeOHOroKypca

BcoBpeMeHHOMIT(DPOBOMMUPEBEPOSITHOCTBUCTATUCTUKATIPHOOPETAIOTBCEDOOIT
BIIYIO 3HAYUMOCTb, KaK C TOUKH 3PEHUS MPAKTUUECKUX MPUIIOKEHUHN, TaK U UXPOJIH B
oOpazoBanuu. Kaxaplii YeloBEeK IOCTOSHHO  NPUHUMAET  pElIeHUus  Ha
OCHOBEMMEIOLIUXCS Y HEro JaHHBIX. A JUisi OOOCHOBAaHHOTO MPUHATHS PELICHUS B
YCIIOBUSXHEIOCTATKAMINU30BITKAHHPOPMAITUMHEO0O0X 0 JMMOBTOMYHKCIIEXOPOIIOCHOp
MUPOBAaHHOE  BEPOATHOCTHOE M  CTAaTUCTUYECKOE  MblluieHue.  MIMeHHO
M03TOMYOCTPOBCTAIaHE00X0TMMOCTHCPOPMUPOBATHYOO0YUAIOITNXCSA,BTOMYUCICO0YY
aromuxcsc3I1P,hpyHKIMOHATEHYIOIPaMOTHOCTh, BKITFOUAIOIIYIOBCEOSIBKAU€CTBEHEOTh
€MJIEMOMCOCTaBIIAIOIICYMEHUEBOCTIPUHUMATBUKPUTHUECKUAHATU3UPOBATh
uH(pOopMaIuIo, MPEACTABICHHYIO B pa3IMYHbIX dbopmax,
MOHUMATHBEPOSTHOCTHBINXaPAKTEPMHOTUXPEATBHBIXITPOIIECCOBU3aBUCUMOCTEM, ITPO
U3BOJAUTHIIPOCTENIIIMEBEPOSATHOCTHBIEPACUYETHI. 3HAKOMCTBOCOCHOBHBIMUIIPUHIUTIAM
u cOopa, aHanmu3a W TPENCTABICHUA JaHHBIX U3  PA3IUYHBIX  cdep
KU3HUOOLIECTBAUT OCYAaPCTBAIIPHOOIIAETOOYUAIOIIUX CIKOOIIECTBEHHBIMUHTEPECAM

BerpykTypenporpaMMbelydyeOHOToKypca«BepoaTHOCTEUCTaTUCTUKA» OCHOBHOM
LIKOJIBIBBIAEIIEHBICIIETYIOIIAECOIEPKATEIbHO-METOANYECKUETTUHU U
«IIpencraBineHnE JaHHBIXHOIACATEIBHASICTATUCTUKAY ; « BEpOATHOCTE ; « DNIEMEHTHIKO
MOUHaTOpUKN»; «BBeaeHune Breoputorpadon.

Conepxanme swmHMM  «[IpemcraBneHue  MaHHBIX M OIKCATENIbHAS
CTaTUCTUKA»CITYKUT OCHOBOM AJ11 (HOPMHUPOBAHMSI HABBIKOB PaOOTHI C HHPOpMAIUEH:
OT YTEHUS
UUHTEPIpETAUUUHPOPMAIINHY, TPEICTABICHHONBTAOINIAX, HaTuarpaMMaxurpapuka
XJ10cO0pa,peicTaBIeHUsIMaHATN3aJaHHBIX CUCIIOIb30BAaHUEMCTaTUCTUIECKUXXapaKT
epucTHKcpeaHnxupaccenBanus. Paborascnanupivu,o0ydarommuecss ¢ 3[IP  yuarcs
CUUTHIBATH " WMHTEPIPETUPOBATH JTAHHBIE,
BBIJIBUTaTh,apI'yMEHTUPOBATbUKPUTUKOBATHIIPOCTEUILIMET UITOTE3bL, Pa3MbIIIIATHHAAD
AKTOPaMH,BBI3bIBAIOIIIMMUN3MEHUYNBOCTh, MIOLICHUBATHUX BJIUSTHUEHAPACCMATPUBACMBI
€BEJINYMHBIN ITPOLIECCHI.

NHTynTHBHOENPEACTABIEHUEOCTYIaHOMU3MEHYNBOCTH, UCCIIETOBAHUEZAKOHO
MEpPHOCTEHN U TEHAEHLUHMN CTAHOBUTCSI MOTUBUPYIOLLIEH OCHOBOM JIJIL NU3YYEHUATEOPUHU
BeposiTHOcTel.  bonbmioe 3Hauenue jns oOydarommxces ¢ 3[IP 3gech
MMEIOTIIPAKTUYECKUE3aJaHNS1, BYACTHOCTUONBITBICKIACCUYECKUMUBEPOATHOCTHBIMUM
OJICIIAMH.

[ToHsITHEBEPOSITHOCTUBBOAUTCAKAKMEPATIPABIONIOA00MACITYydallHOTOCOOBITHSI.
[Ipn W3YYEHUH Kypca oOy4aronuecs c 3I1P 3HAKOMSTCS C
IPOCTENIIMMUMETOJAMHUBBIYMCIIEHUSBEPOSATHOCTEUBCITYYaHBIXOKCIIEPUMEHTAXCPAB
HOBO3MOKHBIMHYJIEMEHTAPHBIMU U CXO0IAMH, BEPOSTHOCTHBIMU3aKOHAMM,II03BOJISFOIIH
MHUCTaBUThHUpEIIATHO0IEECI0KHbIE3aJau. BKypcBX0IaTHaYaIbHBIETIPECTABICHUSIO
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CﬂyqaﬁHBIXBCJ'II/IIH/IHaXI/II/IX‘{I/ICHOBBIXX&paKTCpI/ICTI/IKaX.
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Takxke B pamMKax 3TOro Kypca OCYIIECTBJISIETCS 3HAKOMCTBO OOyYaroIUXCs
c3IIPcMHOkECTBAMUNOCHOBHBIMUOIIEPALIMIMUHAIMHOKECTBAMHU,PACCMATPUBAIOTCAI
PUMEPBITPUMEHEHUA VI PEIICHUA3a1a9,aTAKKENCIIOIb30BAHUABAPYTUX
MaTE€MaTHYECKUXKYpPCaXUydeOHBIXITPEAMETAX.

MecTOoy4eOHOrOKypcaBy4eOHOMILIaHEe

B7-9xnaccaxuszyyaercsakypc«BeposTHOCTbUCTATUCTUKAY,BKOTOPBIMBXOIST
paznensl: «lIpencraBneHue JaHHBIX M ONHCATENbHAS CTATHCTHKAY;
«BeposaTHOCTEY ; « DTIEMEHTRIKOMOMHATOPUKNY ; « BBe neHneBTeOpUtorpadoB.
HaunzyuenueganHorokypcaoTBouT | yueOHbIHYaCBHEIETIOBTEUEHUEKAXKIOTO
rojaa ooydenusi, Bcerol02ydeOHbIxyaca.

Copepxanue yuyeOHOro Kypca (1mo rogam

o0yvenus)7 KJIACC

[IpencraBnenre1aHHBIXBBUICTAOHIL, THArpaMM,TpaduKoB. 3aITOTHCHHE
Ta0JIul, YTEHWE U TMOCTPOECHUE auarpaMMm (CTOJIOMKOBBIX (CTOJOYATHIX) U
KpyroBbIX).Utenne rpadukoB peabHbIX IpoleccoB. M3Bneduenne uHbopMauu u3
JUarpaMM UTa0JIHI],HCTIO30BAHIECH HHTEPITPETANSI JaHHBIX.

OmnucaTtenpbHasCTAaTUCTUKA: CpeTHEeapUPMETHICCKOE, MeInaHa, pa3Max, HanOoJIb
IeeMHAaNMEHbIIIee3HAYCHUSTHA00pauHCIIOBBIX TaHHBIX. [ [puMephIcTydailHONN3MEHU B
OCTH.

Cnyuatinolii 3Kcnepumenm (onvim) u cayuatiHoe coovimue. Beposmuocmo
uyacmoma. Ponb Mmanoeeposmuvix U NpaKmuyecku OOCHOBEPHbIX CcOObIMuULl 6
npupoodeu 6obwecmee. Monema u uzpanbHAsAKOCMbEMEOPUUBEPOSMHOCTIETN,

I'pagh,6epuuna,pebpo. Cmenenveepuiunst. HucropébepucymmapHnascmenets
gepuun. Ilpedcmaenenue o ceazswocmu epaga. ILlenu u  yuxael.  [lymu
sepaghax. Obxooepadgha(atineposnymu).lIpedcmasnenueobopuenmuposannomepaghe. P
euleHue 3a0ai CnoMoubocpagos.

8 KJIACC

[IpencraBiieHre TaHHBIXBBUICTAOHUIL, TUAarpaMM,rpahuKOB.

MHO0K€CTBO,2JIEMEHTMHOKECTBA,TOAMHOXKECTBO.OnepaliuHaIMHOKECTBAMMU:
00BeTUHEHHE, repecevyeHue, JIOTIOJIHCHHE. CBolicTBa onepanui
HAJIMHOKECTBaMU:IIEPEMECTUTEIHLHOE,COUETATEILHOE, paCTIpeIeTUTEILHOE, BKITIOUEH
ns.Vcnonp3oBaHuerpapuIecKOronpeIcTaBICHUIMHOKECTBIIOTTMCAHNUSIPECATBHBIXIT
POLIECCOBH SIBJICHUM,ITPU PEIICHUM 3a/1a4.

Hszmepenuepacceusanusoannsix./[ucnepcusucmanoapmuoeomrkioHeHUe

43neceunanee
KyPCHBOMOOO3HAYEHBITEMBI, H3y4EHHEKOTOPBIXIPOBOANTCABO3HAKOMHTE IbHOMILIaHE. [Ie 1arorcaMocToATenbHO
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orlpeaenﬂeT06LeMI/I3yqaeMor0MaTepI/Iana.
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YUCI08bIXHAOOPOB. [{uacpammapacceusanus.

DneMeHTapHBIECOOBITUACTYYaiiHOTOOBITa. CITydaiiHbIecOOBITHs. BeposiTHOCTH
coObITHi. OMBITHI C PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMHU COOBITHSAMHE. CITydaitHBIH
BBIOOD. Cs13b MEXITY MaJIOBEPOSTHBIMU u MPAKTHYECKU
JOCTOBEPHBIMUCOOBITUSMUBIIPUPO/IC,00IIIECTBE M HAYKE.

epeso.Csoticmseadepesves: eOUHCMBEeHHOCMbRY MU, CYULeCMBOBAHUEBUCAYEliBe
PUIUHDL,  C8A3b  MedCcOy — UYUCIOM — 8epuwiuH U quciom  pébep. Ilpasuno
yMHoduceHust. Pewenuesaoau cnomowwvroepaghos.

IIpomusononoscnviecoovimus./Juacpammadiinepa. ObveouneHueunepeceuenue
coovimuil. Hecoemecmuviecobwvimust. DopmynaciodxrceHusseposmiocme. Yciosnaseep
oamuocms. I Ipasunoymuoscenus. Hesasucumviecobvimus. I Ipeocmaegnenuesxcnepume
Hmassuoeoepesa. Peuwienuezaoaunanaxoxcoenueseposimuocmetucnomoubio0epesaciy
YalHO209KCNepUMeHma, ouazpammIiiiepa.

9 KVIACC

[IpencraBneHre1aHHBIXBBUIETA0IUI, IUarpaMM,IrpauKOB, UHTEPIIPETALIUSIaH

HbIX. UTeHnennocTpoeHreTadbau, auarpamm,rpadrukoBnopeanbubivaanHbiM. [Iepecta
HOBKHH(pakToprasl. COUeTaHUANYUCIOCOUETaHU . TpeyeonbHuK

llackana.Penienne3anadcrconb30BaHIEMKOMOUHATOPUKHY.

I'eomempuueckasasepoamuocmo. Cyuatinwltiéblo0pmouKuu3QueypolHanioCcKkoc
mu, u30mpe3Kauu3 0y2UOKPY*CHOCHU.

Hcnertanne. Ycmex u Heynaya. Cepusi HCHBITAaHUM 10 IEPBOTO  ycIiexa.
Cepusucnbitanuiibepnyinu. BepositHocTrcoOsITHIiBCeprnucibiTaHui bepHyu.

CrnyualiHasiBEIMYMHANPACIIPENEIICHUEBEPOSTHOCTEN. MaTeMaTHueCKOEC0 KU 1aH
nenaucnepcus. I [pumMeppiMaTeMaTH4eCKOr00KUTAHUSIKAKTEOPETUIECKOTOCPETHETO3H
A4EHUABEIMYMHBL. MaTeEMaTHIECKOECOKH TAHUEU AUCTIEPCUACITYHATHONBEINYNHBI CUHC
JIO YCIIEXOBBCEPHUU UCIIBITAHNU bEepHYIINY.

[lonatue o 3akoHe OodbIIUX uyucen. F3MepeHue BepoOSITHOCTEH C
MOMOILbIOYACTOT.POJIbY 3HaUEHKE 3aKOHA OOJBIINXYUCEIBIPUPOIEH OOIIECTBE.

IIprMepHBIEKOHTPOIbHO-U3MEPHUTEIbHbIEMATEPHAJIbI

[IpoBeneHNEOIEHKUI0CTHKEHUHTITIAHUPYEMBIXPE3YIbTaATOBOCBOCHHyY€OHOT
0 TMpeaMeTra TMPOBOAUTCA B (QopMe TEKylmero M pyOekKHOTO KOHTPOJIS B
BU/JI€:KOHTPOJIbHBIEPAOOTHI,CAMOCTOSITEILHBIEPA0OThI,3a4€Thl,MATEMATUYECKUETUKTA
HTBI,ITPAKTUUECKUEPAOOTHI, MMChbMEHHBIMOTBE THONMHANBU Ty A TbHBIMKAPTOYKAM -
3a/1aHUSIM, TECTUPOBAHUE.

Jsio0ydaromuxcsac3I1PBo3MokHOM3ZMEHEHNE(HOPMYTUPOBKU3aTAHUITHA
«TIOIITArOBYIOY,aJaN TAIIUIONIPEIaraeMOT 000 yJaroeMy CsITECTOBOTO(KOHTPOIBHO-
OIIEHOYHOT0 )MaTepHraia: uCIoOIb30BaHUEYCTHBIXUITUCbMEHHBIXUHCTPYKIUHI, yIIPOIIIECH
e JUIMHHBIX CJOXHBIX (OPMYJIHUPOBOK HHCTPYKIUMH, pEIICHHE C OMOpou
HAaJITOPUTM,00pa3el, UCI0JIb30BAaHUECTIPABOYHON MH(GOPMALIIH.
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MareMaTHuKa

5 kJjacc

HiX.

Oel.

KontponbshaspaboraNel. Tema.Hatypanbsabieuucna.
KontponbshaspaboraNe2. Tema./leficTBUsICHATYpalbHBIMUYUCIIAMHU.
KontponbshaspaboraNe3.Tema.icions30BaHEeCBOMCTBACHCTBUHTTPUBBIYUCIICH

KontposnbsHas padota Ne 4. Tema. Yrisl u

MHOTOYTOIRHUKH. KOHTpOIbHAasipaboTaNe

5. Tema.[lenmumocThuuncen.

Kontponsnas padota Ne 6. Tema. OObIKHOBEHHBIE

npobu.KoutponsHas padora Ne 7. Tema. CnoxxeHre U BEIYUTAHHE

npobeit. KontponsuaspadoraNe8. Tema. Y MHOX)eHUEH e ICHIETPOOE

.

KontponbshaspaboraNe9. Tema./lecaruunbienpoou.CpaBHEHUEACCATUIHBIXIPO

Kontpoabsnas padota Nel0. JleficTBHS C AECATUYHBIMU
npobsimu. KonrponsHasgpaboTaNel 1. Tema.lToroBasskonTposibHasipadboTa.

6 KJIace

KontponbsHasgpaboraNel. Tema./lenuMocThHATYpaTbHBIXUUCEN.
KontponbshaspaboraNe2. Tema.O0bikHOBeHHAS 1p0OH. OCHOBHOECBOMCTBOIPOO

KontponbsHas padora Ne3. Tema. OTHOLIEHNE.
[Tponopuus. KontponsHaspadoraNed. Tema.[IporieHT.
KontponbshasgpaboraNeS. Tema. YeTbipexyrobHUK. DOPMyIIbITIEPUMETPAUTLIION]

aqUIIPSAMOYTOJIbHUKA.

KontponshaspaboraNe6. Tema.llonoxxurensHbleHOTpUTIATEIBHBICUHCIIA.

Cp ABHCHHCTIOJIOKHUTCIIbHBIXUOTPHUIATCIbHBIXYHUCEIIL.

KontponsnaspadoraNe7. Tema.CrioxkeHUEUBBIUUTAHUETIONOKUTEIbHBIXHOTPUIIA

TCJIIBHBIX YHUCCII.

KontponsnaspadoTaNe8.Tema. Y MHOKEHUEH ICTICHUETIOIOKUTETLHBIXHOTPHIIAT

CJIBHBIX YHCCII.

Kontponwnas pabota Ne9. Tema. IlpsamoyrosibHasi cucremMa KOOpAUHAT.

JlnarpamMmebl.

KontponsnaspaboraNel (0. Tema.toroaskoHnTpoipHaspadoTa.

Aureopa

7 Kiaacce

Koutponbnas pabora Nel. Tema. Apudmernueckue aecTBus
CpalMOHaIbHBIMUYUCIIAMU.

Kontponbshas padora Ne2. Tema. CreneHb ¢ HaTypadbHbIM

nokasarenieM. KonrponbHaspaboraNe3. Tema. bykBeHHBIC BRIpOKCHHS.

KontponsnaspadboraNe4. Tema.MHOTOUJICHBI.

KontponbsHas padota NeS5. Tema. @opMyIibl COKPAIIEHHOTO
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ymHoxeHust. KontponbHas padora Ne6. Tema. JInneliHoe ypaBHEHHE C OJTHOM
nepemeHHou. KontponbHaspabotaNe7. Tema. CrcTeMbLUITHHEHHBIXYPABHEHUH.
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KontponsnaspadoraNe8.Tema. KoopauHaTeiurpaduku.
KontponsnaspabotaNe9. Tema.llonstuepynkuun.JIuneitnaspynxuus. Kontpon
pHasipaboTaNel (0. Tema.liToropasikoHTpoabHasgspadoTa.
8 kiacce
KontponbnaspaboraNel. Tema.KBaapaTasiitkopenb. ApudMeTHIeCKHMKBAAPaTH
BINKOPEHB.
Koutponbnas pabora No2. Tema. Cremenb ¢ 1eNbIM TOKa3aTeNEM.
CranpapTHBIMBUUHCIIA.
Kontponbnas pabGora Ne3. Tema. AnreOpanyeckas IpoOb.
CoxkpareHuepooeii.
KontponbsHas pabota Ned4. Tema. [lelicTBusi ¢ anreOpandecKuMu
npobsimu. KontponbHaspadboraNeS. Tema. KBangpaTHeieypaBHEHHUS.
KountponbshasgpaboraNe6. Tema. Y paBHeHHS,CBOIAIINECAKKBAAPATHBIM.
TekcToBbIe3a1a4M,CBOAAIINECAKKBAAPATHBIM.
KontponbshasgpaboraNe7. Tema.CucreMblypaBHEHHIA.
Kontponsnas padota Ne8. Tema. UncioBbie HEpaBEHCTBA U UX
cBoiictBa.KonTponbsHas padora Ne9. Tema. CructeMbl HEPABEHCTB C OJTHOM
nepemenHoi. KoutponbHaspadoraNel 0. Tema. Oukiinu. yucioBbieyHKIUH.
KontponbshagpadboraNel 1. Tema.ToropaskoHTponbHaspadoTa.
9 knacc
KontponbshaspaboraNel. Tema. Uncnaussrauciaenus. KontponpHas
pabota Ne2. Tema. YpaBHEeHUS ¢ OJHOM
nepemeHHoi. KontponbnaspadoraNe3. Tema.[[pobHo-
palMOHAIbHBICYPABHEHUSI.
KoutponshaspaboraNe4. Tema.CuctemblypaBHeHUCIBYMsiTIepeMeHHbIMU. KOoH
TponsHasipaboTaNe5. Tema.JIuneiHbleHepaBeHCTBacOJHOMTIEpeMeHHON. KOHTpO
napHasipaboTaNe6. Tema.KBagpaTHpieHepaBEeHCTBA.
KonTtponwsnas padota Ne 7. Tema. KBagpatuunas pyHKuus u ee
cBoiictBa.KontponbHasipabotaNe 8. Tema. AprdMeTHUeCKaAIIPOrPECCHs.
Kontponbshas padoralNe 9. ['eomerprueckas
nporpeccusi. KontposbHasipaboraNel 0. Tema.IToroBaskoHTpoOJIbHA
sapabdora.

I'eomerpusn
7 wJacc
Koutponbhas pabora Nel. Tema. OcCHOBHbIE T€OMETPUYECKHUE
CBOMCTBampocTeHImmx Guryp.
Kontponsnas padota Ne2. Tema. CMeXHbIE U BEpTUKATbHBIE
yribl. KontponbsHas pabota Ne3. Tema. [Ipu3naku paBeHCTBa
TpeyroiapHukoB.KontpoiasHaspadboTaNe4. Tema.PapHoOe npeHHBIATPEYT
OJIBHUK.
Kontponbshas pabota NeS. Tema. [lapannenbabie
npsimble. KonTposibHas padota Ne6. Tema. Cymma yriios
tpeyronbanka. KonrponsnaspadoraNe7. Tema. Okpy>KHOCTEUKD
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yT.
KontponbshaspaboraNe6. Tema. liToroBasskoHTpoJibHasipaboTAa.

8 kiacce
KontponbshaspaboraNel. Tema.UeTbipeXyrolbHUKH.
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KontponsnaspabotaNe2. Tema.CpenusasummHuATpeyroabHuKa. CpeTHSUTMHUATPA
NELNH.
KontponbsHas padora Ne3. Tema. [nomans TpeyronbHuKa,
napauenorpamma. KontponasaaspadboraNed. Tema.[Imomraapmoqo0HbIX huryp.
KontponbsHas padora NeS. Tema. Teopema
[Tudaropa.Kontponbnas pabora Ne6. Tema. Yriib B
okpyxHocTH. KoHTponmpHaspaboTaNe7. Tema. IToroBasskoHTpoIbHas
pabota
9 knacc
KontponbnaspaboraNel.Tema.PemennerpeyroisHUKOB.
KontponbshasgpaboraNe2. Tema.lnomanurpeyronbHuKka, 4eThipexyrojibauka. Kon
TposbHasgpadboTaNe3. Tema.Bektopsi.
KontponbsHas padota Ned4. Tema. JlekapToBbl KOOPIMHATHI HA
miockoctu. KonrponbHaspadoTaNeS. Tema. I [paBuinbHbIEeMHOTOYTOJTBHUKH

KonTtponbsHas padora Ne6. Tema. [lnomans kpyra u ero
yacteil. KontpoasnaspadboraNe7. Tema.UToropasikonTpoiabHaspadoTa.

BeposiTHOCTBHCTATHCTHKA
7 wJacc
Koutponbshas pabota Nel. Tema. [IpencraBnenue
nanubeiX. KontponbsHas padora Ne2. Tema. OnucarenbHas
cratuctuka.KonrponsnaspadoraNe3. Tema.Cnyuaiinasu3zmex
YUBOCTb.
KontponbshaspaboraNe4. Tema.BeposiTHOCTbUYACTOTACTY4aTHOTOCOOBITHSI.
8 ka1ace
KontponrsnaspaboraNel. Tema.MHuoxecTBa.
Kontponbshas pabora Ne2. Tema. BeposiTHOCTH ciiydaitHOTO
coobrtus. KontponsHasipaboraNe3. Tema.CiyqaitHbie COOBITHS.
9 knacc
Kontponbshas pabota Ne 1. Tema. DnemeHTHI
koMOuHatopuku. KontponsnasipadboralNe 2. Tema. Ucnibitanust.
KontponsnaspaboraNe3d. Tema.CryqaitHasBeTMurHa.

46



IINTAHUPYEMBIEPE3YJIbTATBIOCBOEHMAYYEBHOI OIIPEIMETA
«MATEMATHUKA»HAYPOBHEOCHOBHOI'OOBIIIEI' OOBPA3OBAHNM A

JIMYHOCTHBIEPE3YJIBTATDI:

MOTHBALIMS K 00y4YEeHUI0 MaTeMaTHKe u LeJIEHAIIPaBJIEHHOM
MMO03HABATECIbHONICATEIbHOCTH;
MOBBIILIEHUEYPOBHICBOECHKOMITIETEHTHOCTHYEPE3NPAKTHUECKYIOACSI TENBHOCTb,
TPEOYIOIIYI0O MATEMATHYECKUX 3HAHUI, B TOM YUCJIE YMEHUE YUUThCIYIPYTUXIIOACH;
CIIOCOOHOCTh ~ OCO3HaBaThb  CTPECCOBYIO  CHUTyallMio, OBITh  TOTOBBIM
J€MCTBOBATHBOTCYTCTBUE FAPAHTHH ycnexa;
cnocobHocThOOyuaronmxcac3I IPkoco3HaHNIOCBONX IEPUIIUTOBUIIPOSIBIIEHUEC
TPEMJICHUSIK UXIIPEOJI0JICHUIO;
CHOCOOHOCTBKCAaMOPA3BUTHIO, YMEHUECTABUTHI0CTHKUMBIELIEIIH;
YMEHHEPA3IN4aTbyueOHbIECUTYAIIMH,BKOTOPBIXMOKHOIEHCTBOBATHCAMOCTOST
€JIbHO,CUTYaI1H,[JIECIIETy €TBOCIIONB30BATHCACIPABOYHONNH(DOPMALIUE NN IPYTH
MU BCIIOMOTaTEJIbHBIMUCPEICTBAMY;
CIIOCOOHOCTBIIEPEHOCUTHIIONTYYEHHBIEBXO€00YUEHUSI3HAHUSIBAKTYAIIbHYFOCUT
yaruio (Ipy peleHu  )KUTEUCKUX 3a7a4, TPEOYIOIUX MaTEMAaTHYECKUX
3HAHM );CIOCOOHOCTHOPUEHTUPOBATHCIBTPEOOBAHUSIXUITP ABUIIAXITPOBEICHHUS
IPOMEKYTOUYHOMMUTOTOBOMATTECTALINH;
OBJIJICHUEOCHOBAaMU()MHAHCOBOMTPAMOTHOCTH.

METAIIPEAMETHBIEPE3YJIBTATDBI

OgnadenueynueepcanbHbIMUy4eOHbIMUNOZHABAM EIbHBIMUOCIICINGUAMU:
yCTaHABJIMBAaTh  MPUYUHHO-CIEJCTBEHHBIE CBSI3U B XOJE
YCBOCHUSIMATEMATHYECKOTO MaTepHAIa;

BBISIBIIATHIC(DUITNT IAHHBIX , HEOOX O TUMBIX TSI PEIICHUSTIOCTABIICHHO N33 /1a4 H;

CIIOMOIIIOYYUTESIBEIONPATHCIIOCOOPEIICHUIMAaTEMATHYECKO3a1aun(CpaBHUB
aThBO3MOYKHBIE BAPUAHTHI PEIICHUS );

NPUMEHATh M TPeoOpa3oBBIBATh 3HAKM KM CHMBOJBI B XOJE

peleHrsIMaTEMaTHICCKUX 3a71aY;

yCTaHABJIMBATh NCKOMOE U JTAHHOE TIPH PEIICHUH MaTeMaTHICCKOMN

3aJ1a4¥;TOHUMATEUUHTEPIPETUPOBATEUH(DOPMAITUIOPAZTUIHBIXBUTOBU(DOPM
MIPEACTABIICHHS;

WUTIOCTPUPOBATH PelllaeMble 3a/1a4u TpadhuyeCcKUMU

cxemamu;3(h(HEKTUBHO3AMOMUHATHUCUCTEMATH3UPOBATHH(OPMAIIHIO.

MOHMUMATh W  HUCIIOJIB30BAaTh MAaTEMAaTHYECKHE CPEICTBA  HATJSAHOCTH
(rpaduku, IMarpaMMBbl, TA0IHUITBL, CXEMBIUIP. ) ITISTUIUTIOCTPAIIMHA, UHTEPITPETAIINH, apTy
MEHTAIINH.
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OsnaoenueyHueepcanbHbIMUYUeOHbIMUKOMMYHUKAM UGHBIMUOCUCIBUAMU:

OpPraHU30BBIBAThYYECOHOECOTPYIHUYECTBOUCOBMECTHYIOICSITEIHHOCTECYIUTEN
€MU CBEPCTHUKAMU BIIPOIIECCE PELICHUS 3a]1a4;

B3aMMOJICIICTBOBATh M HAaxXOIUTh OOIIKME CHOCOObI paboThl; paboTaTh B
TpyIIe:HaX0IUThOOIIIEepeIICHUEN PA3PEIIAThKOH(TMKTHIHAOCHOBECOTJIACOBAHUSIIOB
UIUANYIETAMHTEPECOB; CIyMAThIIapTHEPA; hOPMYITUPOBATH,APTYMEHTUPOBATEUOTCTA
MBAaThCBOE MHCHUE;

MPOTHO3UPOBATHBO3HUKHOBEHUEKOH(IUKTOBIPUHATUYUUPAZHBIX TOUCK3PEHUS
upa3penmaTbKoOH(IUKTBIHAOCHOBEYUETAMHTEPECOBUITO3UITUHBCEXYYaCTHUKOB,;

apryMEHTHPOBATHCBOIOTIO3UIIMIONKOOPAUHUPOBATHEECTIOZUIIMSIMUTIAPTHEPOBB
COTPYIHUYECTBEIIPUBLIPAOOTKEOOIIETOPEIICHUIBCOBMECTHONIEATEILHOCTH;

BBITIOJTHATHCBOIOYACTHPA0OTHL, IOCTUTAThKAY€CTBEHHOTOPE3YJIbTaTAUKOOPAMHU
POBaTbCBOUACHCTBHS CAPYTUMUUIICHAMH KOMaH/IbI;

OIICHUBAThKAUYE€CTBOCBOETO BKJIAJABOOITUUATIPOAYKT.

OsnadenueynugepcatbHbIMUy4eOHbIMUPEZYAAMUBHBIMUOCIICIN BUAMU:

CTaBUTBIIEIIN,BEIONPATHUCO3/1aBAThAITOPUTMBIIJISIPEIICHUSTYYeOHBIXMAaTEMATH
YECKUX MpoodIiem;

MJIAHUPOBATHUOCYIIECTBIIATHACATEILHOCTh, HAMPABICHHYIOHAPEIICHUE3a]aunC
cle0BaTeILCKOroXapaKrepa.

dbopMyIUpOBaTHUYIEPKUBAThYUEOHYI03a/1a4y,COCTABIATHIIAHUIIOCIIEI0BATEN
bHOCTBJCHCTBUM;

OCYHIECTBJISITh ~ KOHTPOJb MO o0Opa3lly W  BHOCUTh HEOOXOIUMBIE

KOPPEKTUBBI; KOHTPOIUPOBATHIIPOIECCUPE3YIBTATYYeOHOMMATEMAaTUY€CKON
NEATEIIbHOCTH;

aJICKBaTHOOIICHUBATHIIPAaBUIILHOCTHHIIMOIINOOYHOCTHBBITTOIHEHUyueOHOH3a
a4n,e€00bEKTUBHYIOTPYIHOCTBUCOOCTBEHHBIEBO3MOKHOCTUEEPEIIICHUS;

CIMYaTh CHOCOO JEHCTBUS W €ro pe3yibTaT C 3aJaHHBIM DSTaJOHOM C
11EeJIbI000HAPYKECHUSOTKIIOHCHUI N OTIIMYNHOTITATIOHA.

NpeABUNIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MpPHU PELICHUH
y4ueOHoM3a1auu;

MOHMMATh MPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TpeOyemblit
Pe3yAbTATIESITEILHOCTH,0NPEICIATHII03UTUBHBIEU3MEHEHUIMHATIPABIICHUSI, TPEOYIO
yeaabHenIepadoThI;

PETYIMPOBATHCIIOCOOBBIPAKEHUSIMOITUH.

HPEIMETHBIEPE3YJIbTATDBI

PesynpTaThl OocBoeHus yueOHoro mpeamera «Maremartuka —(BKItOUYas
anredpy,reOMETPUI0, BEPOSITHOCTh U CTATUCTHKY)», pPacHpeAesieHHble IO ToAaM
o0yueHus1,hOpMyIUPYIOTCS MO MPUHIUITY 100ABJIECHUS HOBBIX PE3YJILTATOB OT r0Jla K
roxuy,
y>KEHa3BaAHHBIEBIPEIbI 1Y ILIMXT0IAXTO3ULINH,KaKITPABUJIIO,JOCIIOBHOHETOBTOPSOTCS,
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HO YYHUTHIBAIOTCA (pe3yibTaThl OYEPEIHOTO TroJia IO YMOJYaHUIO
BKJIFOUAIOTPE3YbTATHINPEIbITYIIIUXJIIET).

IINTAHUPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHHMA
[IPUMEPHONPABOYEM ITPOI PAMMBI KYPCA «MATEMATHUKA» (TTO
IT'OAAMOBYYEHNMA)

OcBoenue yueOHOro kypca «Marematuka» B 5—6 Kiaccax OCHOBHOM
IITKOJTBIIOJKHOOOECTIEYMBATHIOCTHKCHUECIIS Y FOIIMXITPEAMETHBIX00pa30BaTEIbHBIX
pPE3YNIbTATOB:

5 KJIACC

Yucnaueviuucinenus
OpueHTUPOBATHCABIOHATUIXMOTIEPUPOBATHHA0A30BOMYPOBHETEPMUHAMU, CBSI3
AHHBIMHCHATYpPaJbHBIMUYNCIIAMU,00bIKHOBEHHBIMUUIECATUIHBIMUAPOOSMHU.
CpaBHUBATBbUYIIOPSAA0UMBATEHATYPAIBHBICUHCIIA,CPABHUBATHBIIPOCTEHIITUX CITY
4asix0OBIKHOBEHHBIECIPOOU, I€CITUIHBICAPOOH.
COOTHOCUTHTOUKYHAKOOPIUHATHOM (UM CIIOBOM )TPSIMOMCCOOTBETCTBYIOIIUMENY
UCIIOMHUHU300pakaTbHATYPATbHBICUHCIIATOUKAMUHAKOOPIMHATHOM (UM CIIOBOM )ITPSIMOI

BrinonHsThapupMeTHIeCKUEIeHCTBUSACHATYPAIbHBIMUY U CIIaMHU,COOBIKHOBEHH
BIMUIPOOSIMUBITPOCTEUIIIUX CITYHASIX.

BbINOnHATH IIPOBEPKY, MPUKUAKY pe3yJbTara

BbIYMCIEHNNA. OKPYTIAThHATYPATBHBICUNCIIA.

Pewienuemexcmosuvix 3a0au

PemaTtpTekcToBbie3aiaunapupMeTH4eCKUMCIIOCOOOMUCTIOMOIIIHIOOPTaHN30Ba
HHOT'OKOHEYHOTOIepe00opaBCceXBO3MOKHBIXBAPUAHTOB(ITPUHEOOXOITMMOCTUCHATTPABIT
STFOIIIEMITOMOIITBIO ).

Pemiarb3anauu,coaepskaiine3aBUCUMOCTH,CBSI3bIBAIOIIMEBEIMUUHBI: CKOPOCTb,
BpeMsl, pPacCTOSIHUE, II€Ha, KOJUYECTBO, CTOUMOCTh (IIpU HEOOXOAMMOCTH
CHUCII0JIb30BAaHUEMCITPABOYHOM MH(OPMAIIN).

Hcnonb3oBaTh KpaTKUE 3alUCH, CXEMbI, TaOJMIbl, OOO3HAUYECHUS TIPU
pelieHnn3aay.

[lonp30BaTbCd  OCHOBHBIMM  €IWMHULAMH  HM3MEPEHMS: 1EHbl, MAacChl;
pacCTOSIHUS, BPEMEHH,CKOPOCTH; BBIPAXKaThOJHUE JMHULIBIBEIMYMHBIYEPE3ApYyTHe(IIpU
HEO0OXOMMOCTHUCOTIOPOHA CITPABOYHYIOMH(POPMAIIHIO).

N3BrnekaTeuHpOpMaIuio, mpecTaBICHHYIOBTA0INIIC, HACTOI0UaTOM Aarpamme
JMAHTEPIPETUPOBATHIIPE/ICTABICHHBICTAHHBIC, ICII0JIb30BAThIAHHBICIPUPEIIICHU 33,12
9,

Haznaonaazeomempus

[Tonp30BaThCATEOMETPUUYECKUMHUTIOHITUSIMU: TOUKA, IPSIMAst,0TPE30K,JIy Y,
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yT0JI,MHOTOYT'OJIbHUK,0KPYKHOCTb,KPYT.

[TpuBOAUTHIPUMEPBIOOBEKTOBOKPYKAIOIIETOMUPA, UMEIOIINX (HOPMYHU3YUEHHBI
X TEOMETPUICCKUXPUTYD.

Hcnonp30BaTh TEPMHHOJOTHIO, IPU HEOOXOAMMOCTM IO BH3YyaJbHOU
OIIOpPE,CBSI3aHHYI0 C YIVIAMU: BEpIIMHA, CTOPOHA; C MHOTOYTOJIbHUKAMM: YTOJ,
BEpILMHA,CTOPOHA,AMArOHAJIb; COKPYKHOCTBIO: paANyC,AUAMETP,LIEHTD.

N300paxaTbi3yyeHHbIETCOMETPUUECKUE(PUTYpBIHAHETMHOBAHHOMMKIIETYATON
OyMarecrnoMoIbIOIUPKYISHINHEHKN (TIOCTIECOBMECTHOTOAHAIN3A).

HaxoIuTbJIMHBIOTPE3KOBHENOCPEACTBEHHBIMU3MEPEHNEMCITIOMOIIBIOTMHENK
U,CTPOUTHOTPE3KU3aJAHHON ITTMHBL,CTPOUTHOKPYKHOCTH33JaHHOT OpaINnyCa.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIVIOB MNPSAMOYTOJbHUKA, KBajapaTa s
UXIIOCTPOEHUS, BBIUUCIIECHUS TJI0IAIU UTIEPUMETPA.

BbIuncisThepUMETPUILIONIAIbKBAAPATA, TPIMOYTOJIBHUKA,(PUTYP,COCTABICHH
BIXU3MPSMOYTOJIbHUKOB,BTOMUHUCIEPUTYp,n300pakEHHBIXHAKIIETYATOROYMare.

[1011630BaTHCAOCHOBHBIMUMETPHYECKUMUEAMHUIIAMUU3MEPEHU S ITTUHBL, ILJTOIA
1I1;BBIpAKaTbOJHUE TMHULBIBEIMYMHBIYEPE3IPYTHE(ITPUHEOOXOAUMOCTUCOIIOPOITHA
CIPaBOYHYIOUH(POPMAIIHIO).

Pacno3naBaTenapasuienenune1,Kyo,ncroyib30BaTbTEPMUHOIOT MO : BEPILINHA, PE
Opo TpaHb,U3MEPEHHUS; HAXOAUTHU3MEPEHUATIApAIIIETEUIIE A, Kyoa.

Boruncnsate00bEMKyY0a, apajyiesienuIe1ano3a1aHHbIMU3MEPEHUSIM(COITOPOIH
AaJIrOPUTM YUYEOHBIX IEUCTBHI), TOJIB30BATHCS EAUHULIAMU U3MEPEHUSI00BEMA.

PemaTpHecn0KHbIE3aJaYTHAN3MEPEHUET€OMETPUUECKUX BETUUMHBIIPAKTUYECK
UX cUTyanusax (MpuHe0OX0MMOCTHCBU3YaTbHOMOMOPOA).

6 KJIACC

Yucnaueviuucnenusn

OpHEeHTHPOBATHCABIOHITUIXHONIEPUPOBATHHA0A30BOMYPOBHETEPMUHAMM,CBSI3
AHHBIMM C  pa3JIMYHBIMM  BUJAMU 4YHMCEeI U  CHOocob0aMuM  HUX  3alucH,
NepPeXOaUTh(ECIMITOBO3MOMKHO )OT OJJHON(POPMBI3ANICH YUCTAKIPYTOM.

CpaBHUBaTh M  yHOPSAOYMBATH  LI€Jble  4YMCIA, OOBIKHOBEHHBIE U
JeCSITUUHBIEIPOOH,CPaBHUBATHYMCIIA0THOTO UPA3HBIX3HAKOB.

Bomonusate apudmMernyeckue JEHCTBUS C HATypajJbHbIMU M LIEJIBIMU
YHICIIaMU,00bIKHOBEHHBIMU M JICCATUYHBIMU ~ JPOOSIMH, TOJOXHUTEIBHBIMU U
OTPULIATEIIbHBIMUYUCIIAMU.

BbluncnaTh 3HAYEHUS YUCIOBBIX BBIPAKECHUM, BBINOJHATh INPUKUIAKY U
OLICHKYPE3yJIbTaTaBbIYMCIICHHI; BBITOIHATHIIPEOOPA30BAHUSUUCIIOBBIXBbIPAXKEHUITHA
OCHOBECBOMCTBApU(PMETUUECKUXACHUCTBUH.

COOTHOCUTh TOYKY Ha KOODJIAMHATHOW NPSMOM C COOTBETCTBYIOIIMM €M
YUCIOMUU300paKATHUUCIATOUKAMUHAKOOPIMHATHOUITPSIMOM, HAXOAUTHMO1yJIbUKCIIA

COOTHOCUTHTOYKUBIPSAMOYTOJILHONCUCTEMEKOOPAMHATCKOOPAMHATAMU
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3TOUTOYKH.

OxpyTsIThIIETBICYUCTaAN ACCATUYHBIEAPOOH (1T000pasIty ), HaX AU THIPUOIINIKEH
USIHCeTI.

HucnoswvleudyKkeeHHbLEBBIPANCEHUA

OpHueHTHPOBATHCIBIOHITUIXHOIIEPUPOBATHHA0A30BOMYPOBHETEPMIUHAMHU,CBSI3
QHHBIMM C 3alMChI0 CTEMeHW YHCJIa, HaxXOJWTh KBaApaT © KyO 4YucCIia,
BBIYMCIIITH3HAYCHUSATIPOCTCHUIITNX YUCITOBBIX BBIPAKEHUM,COMEPIKAIIX CTEIICHHU.

[Top30BaTHCATIPU3HAKAMUIETUMOCTH(ITPUHEOOX0TMMOCTHCOTIOPONHAAIT OPHT
MITpaBuJja),pacKiiabBaThbHATYpaTbHBICUMCIaHATIPOCTHIEMHOKUTEIH.

Tonv306amucamacuumabom,coCTaBIATHIPONOPIIUMUUOTHOIIICHHUS.

Hcnonp3oBaTh  OykBBI  JJIi  OOO3HAYEHHMsS] ~ YHWCEN  MPUA  3aIUCH
MaTEeMaTUYECKUXBBIPAKEHUIM,HAX0IUTh3HAYCHUSIOYKBEHHBIXBBIPAKEHU N, 0CYIIIECTBI
ASTHEOOXOJIMMbIE TOJICTAHOBKM U MpeoOpa3oBaHus (C OMOpPOM Ha alroOpuUTM
y4eOHBIX ICHCTBU ).

HaxouTbHEen3BEeCTHBITKOMITIOHEHTPABEHCTRA.

Pewenuemexcmosuix 3a0au

PemaTeMHOTOIIIArOBBIETEKCTOBBIE3aTaYHaAPHU(PMETHIECCKUMCIIOCOOOMCOTIOPOT
Ha BOIIPOCHBIMIIAH.

PemaTempocreiiinesanadun,cBI3aHHbIECOTHOIICHUEM, TPOMOPIIUOHATLHOCTD
10 BEJIMYUH, MPOIEHTAMU; PEIATh TPU OCHOBHBIE 33]1a4l HAIPOOUH MPOIICHTHI.

PemaTp3anauu,coiepxaiine3aBuCUMOCTH,CBA3bIBAIOIUEBETNYNHBI: CKOPOCTh
,BPEMs1,pacCTOSTHUE,IIEHA, KOJTMYECTBO,CTOMMOCTb;IPOU3BOIUTENLHOCTh, BPEMS,
o0béMa  paboThl,  HCHONB3Yd  apudmeTuyeckue  JCHUCTBUA,  OICHKY,
MIPUKUJIKY;T0JIH30BATHCACIMHUIIAMUU3MEPEHUSI COOTBETCTBYIOIIUX BETUYHH.

CoctaBnaTh OyKBEHHBIE BBIPDOKEHHUS IO YCIOBUIO 3aJadyd  TOCHE
COBMECTHOTOaHAJIM3a.

N3BnekaTbuHpOpMaIuio, IpeCTaBICHHYIOBTA0IMIIAX, HATMHEHHO,CTOI04UaT
OWHMIIMKPYTOBOWIMArpaMMax, MHTEPIIPETUPOBATHITPEACTABICHHBICJAHHBIC; ICTIONB30
BaTbh/IaHHBICTIPUPEIIICHUH 3a]1a4.

[IpencraBnare uHPOPMAIIMIO C  I[OMOIIBIO  TaOJWIl, JHUHCHHOM U

CTOJIOYATON AT PAMM.
Haznaonaazeomempus
[TpuBOAUTHIIPUMEPHIOOBEKTOBOKPYIKAFOIIIETOMHUPA, IMEIOITUX (POPMYU3YICHHBI
XT€OMETPUIECCKUXTUIOCKUXUTTPOCTPAHCTBEHHBIXQUTYP, IPHUMEPBIPABHBIX u
CUMMETPUIHBIX(UTYP.

N300paxkaTb ¢ TOMOIIBIO  LUPKYJs, JIMHEWKW, TpaHCIOpPTHUpa Ha
HEJIMHOBAaHHOMMKJIETYATONOyMaren3y4eHHbICTIIIOCKUET€OMETPUIECKUE(DUTYPBIMKOH
duryparum,cCMMMeTpUIHBIS(DUTYPHI.

HMeTbnpecTaBIeHUeOoreOMeTPUUECKUXITIOHATUSIX : PABEHCTBO(DUTYp,CUMMETPHU
s1,0CbCUMMETPUH, LIEHTPCUMMETPHH.

Haxomute BenWYMHBI YIVIOB HM3MEPEHHEM C IOMOIIBIO TPAHCIOPTHUPA,
CTPOUTBHYIJIbl 3aJJAHHOW BEJIMYMHBI, MOJIb30BAThCS IIPU PELICHUM 3aJad IPajlyCHOU
MEPOUYTJIOB;pACIIO3HABATHHAYEPTEKAXOCTPBIA, IPSIMOM, Pa3BEPHY THIMUTYTIONYTJIBL.
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BeraucnsaThAIMHYTIOMaHON, IEPUMETPMHOT OYT OJIbHHUKA, T0JTH30BAThCSIC IUHUTIA
MU U3MEPEHHUS JUTUHBI, BRIPAKATh OJTHU €IUHUIIBI N3MEPEHUS JUTHHBI Yepe3IpyTHe.
Haxonuth, uCMONB3yss YEpPTEXKHBIE WMHCTPYMEHTBI, PACCTOSHHS: MEXIY
IBYMSITOYKAMHU,0TTOYKHIO PSMOM, ITTMHYITYTH HaKBaJIpaTHOM CETKe.
BeraucnsaTeIuionmaabhuryp,cocTaBICHHBIXU3IPSIMOYTOJIbHUKOB, UCTIONB30BATh
pa30MeHUECHANIPSMOYTOJIbHUKHN, HApaBHBICPUTYPHI,IOCTPanBaHUEIONPIMOYTOJIHHHKA,;
MI0JIb30BaTHCIOCHOBHBIMUE TMHUTIAMUN3MEPEHUSTUIONIA, N ; BRIPAXKATHOTHUE THHULIBIN
3MEpEHUATUIONIAInIepe3IpyTrue(MPUHEOO0X0AMMOCTUCOIIOPOHA
CIIPaBOYHYIOUH(POPMAITHIO).
Pacno3naBaThHAMOIEIIXUU300paKCHHUSIXITH PAMHETY, KOHYC, IIITUHAP, UCTIOTB30
BaThTEPMUHOJIOTHIO: BEPIIINHA,peOpO,rpaHb,0CHOBAHKE,pa3BEPTKA.
N300paxaThbHAKIETYATONOYMAarenpsMOyToJIbHBINITapaIICIICTTUIIC]T.
Beraucists 00BEM MPSIMOYTOJIEHOTO napasuieNenumnea, Kyo0a,
MOJIb30BaTHCIOCHOBHBIMH €IMHUIIAMH U3MEPEHUS 00bEMA; BBIpaKaTh OJTHHU €IUHUIIBI
U3MepeHus00bpEMauepe3apyrue(CconopoitHa CrpaBouyHyOUH(DOPMAIIHIO).
PemmaTpHecn0KHbIE3aJaYTHAHAX 0K ICHUET€OMETPUUYECKUX BETMUUHBIIPAKTHYE
CKHX CUTYyalusx (MpuHe00X0IUMOCTUCBU3YaTbHOMOTIOPOI).

TJIAHUPYEMBIE [TPEJIMETHBIE PE3VJIbTATBI OCBOEHMSI
TIPUMEPHOIPABOYENTIPOI' PAMMBIKYPCA«AJITEBPA»(ITOTOJJAMOBY
YEHUS)

OcBoeHneyueOHOroKypca«Areopa»HaypOBHEOCHOBHOTOOOIIET000pa30BaHMs
JI0IHKHOO0ECTIeYNBAThI0CTIKEHUECIIETYIOIIUXITPEIMETHBIX00Pa30BaTEIbHBIX PE3YITh
TaTOB:

7 KIIACC

Yucnaugviuucnenusn

BBITIONTHSTE,COUETasTy CTHBICUITHCHhbMEHHBICTIPUEMBI, apU(PMETHICCKUEACHCTBIS
CpaMOHATLHBIMHU YHCIIAMHU.

HaxonuTh3Ha4eHUSIHCIIOBBIX BBIPAKEHU N ; TPUMEHATHPA3HO0OPa3HBIECITOCOObI
UTIPUEMBIBBIUNCIICHUA3HAYCHUI IPOOHBIX BBIPAXKEHUH,COIePKAINX OO BIKHOBEHHBICH T
€CATUYHBIEIPOOU.

[TepexoauThOTOIHOM(OPMBIZAMTMCUYUCETKIPYTOM(TPe0Opa30BhIBATHACCITHYH
YO Ipo0b B OOBIKHOBEHHYIO,

OOBIKHOBEHHYIOB JIECSITUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO

JECATUYHYIO 1po0b). CpaBHUBAThH UYMOPSA0YNBATHPAIIMOHATBHBICUHUCITA.

OxkpyrisTpuucia.

BhITTOTHATHIPUKUKYHOIICHKYPE3YyIbTaTaBBIYUCIICHHH, 01IEHKY3HAUCHUIYHUCITOB
BIX BBIPAKCHUM.

BbINOIHATHAEHCTBUACOCTENECHSIMUCHATY PAIbHBIMUIIOKA3aTEIIMH(COTTOPOITHAC
IPaBOYHYIOUH(POPMALIUIO).

[TpuMeHATEIPU3HAKUACITUMOCTH, Pa3I0)KEHUEHAMHOKUTETMHATY PATbHBIX
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quced.

PemartbpocTenmmenpakTuKo-
OpPUEHTHPOBAHHBIE33]a41,CBI3aHHBIECOTHONIEHUEMBEINYNH, IPONOPLIOHATBHOCTHIO
BEJIMYMH,IPOLEHTAMH ; UHTEPIIPETUPOBATHPE3YIbTATHIPEIICHUA3A1aUCydETOMOTPAHUY
€HUI,CBA3aHHBIXCOCBOMCTBAMUPACCMATPUBAEMBIXOOBEKTOB.

Anzeopauueckuesvipasricenus

OpueHTHPOBATHCABIOHATUIXUONIEPUPOBATHHA0A30BOMYPOBHEANTEOpaniecKoi
TEPMUHOJIOTUEN U CUMBOJIMKOM.

HaxonnTb3HaueHHs10yKBEHHBIXBbIPAXKECHUMTIPHU3aJaHHBIX 3HAYCHUAXIIEPEMEHH
BIX.

BoimonusaTe  mpeoOpa3oBaHMs — LEIOTO0  BBIPAKEHUS B MHOTOYJICH
NPUBEACHUEMIIOIO0HBIX CIAraeMbIX,paCKPhITHEM CKOOOK.

BBINOTHATYMHOKEHUEOJHOYIIEHAHAMHOT OWICHUMHOT OUJIEHAHAMHOT OWJIEH,
npuMeHsATh  (GOpMyJbl  KBagpaTa CyMMbl W KBajapara  pasHOCTH  (C
ONIOPOMHACTIPABOYHYIOUH(DOPMALIHIO).

OcCy1ecTBIATEPA3I0KEHUEMHOT OWIEHOBHAMHOKU TETMCIIOMOLBIOBBIHECEHHMSI
3a CKOOKU oO1ero MHOXKHTEJIS, IpYyNIIUPOBKU cllaraeMblx,
MpUMEHEHUA(DOPMYIICOKPAIIEHHOTOYMHOXEHUI(CONOPOHACTPaBOYHYOMH(DOpMau
10).

[IpumeHsaTh npeoOpa3oBaHUs MHOTOYJIEHOB JUISl PEIICHHS Pa3iuYHbIX 3a/1ad
M3MaTEeMaTUKU,CMEKHBIXIIPEAMETOB, U3PEATbHOUIIPAKTHKHY.

Hcnonb30BaThCBOMCTBACTEICHEHCHATY PAIbHBIMUIIOKA3ATEIIMUIAIPEOOPa30
BaHUSBBIPAKEHUH (C OMOPONHACIPABOYHYIOUH(POPMALIHIO).

Ypasnenuaunepasencmea

PemaTeanHeHbIEypaBHEHUACOJHONIIEPEMEHHOM, TPUMEHAIPaBUIANIEPEXOAA
OT UCXOJHOTO YPaBHEHHUs K PaBHOCHIBHOMY eMy. [IpoBepsTh, SBIIETCS JIUYMCIIO
KOPHEM YpaBHEHHS.

NmetbnpeacraBieHueorpaduyecKuXMeToIaX MpUPEIICHUINHEHNHBIXYPABHEHU
WHUXCUCTEM.

[lonOupaTe mnpuMepbl Map YHCEN, SBISIOIIUXCA PEIICHUEM

JMHEHHOTOYpaBHEHHUSC IByMs IEPEMEHHBIMHU.

CTpOoUTHBKOOPIMHATHONIIIOCKOCTUTPAPUKINHEHHOTOYPABHEHUSACABYMSTIEPEM
€HHBIMU;T10JIb3YAChI Pa()UKOM, IPUBOJUTHIIPUMEPBIPEILICHUSTYPABHEHHUS.

Pemate cucTeMsbl BYX JIMHEHMHBIX YPAaBHEHUW C JBYMs NEPEMEHHBIMHU, B
TOMYHCIIErpapuUecKu (COMOpor HaaIrOPUTMYUEOHBIXIEHCTBUN).

CocTaBnaTh(I10CIECOBMECTHOT0AHAIN3A )UPEIIAThIMHEHHOEYpaBHEHUEHIIUCUC
TEMYJIMHEMHBIXYPAaBHEHUIIIOYCIIOBUIO3a/1a41, UHTEPIIPETUPOBATHBCOOTBETCTBUMCKOH
TEKCTOM 3a/Ia4UIIOyYEHHBIA pe3ynbTar.

Koopounamuwiuzpaguxu. Oynkyuu

N3o0paxkaTh Ha  KOOpPAMHATHOW  MpPSIMOM  TOYKH, COOTBETCTBYIOIIUE
3aIaHHBIMKOOpJIMHATAM, JIy4d, OTpPE3KH, MHTEPBAJIbI; 3alHUCHIBATH YHCIOBBIC
POMEKYTKH HaanreOpandecKoMs3bIKe.

OtmeyaTh BKOOPJAMHATHOMIIIIOCKOCTH TOYKUIO3aJaHHBIM
KOOpPIUHATAM;CTPOUThIpapukuInHEHHBIX QyHKIHH. CTpouThrpaduk  GyHKIIUNY=KX
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OnuceiBaTh C TOMOMIbIO (DYHKIMNA H3BECTHBIE 3aBUCUMOCTU MEXKIY
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BeIMUYMHAMH  (TI0  aJIrOpUTMY  Y4YEOHBIX  JIGMCTBUM):  CKOpPOCTh,  BpeMs,
PacCTOsTHUE;1IEHA, KOJINYECTBO,CTOUMOCTD;
MIPOU3BOAUTEIILHOCTh,BPEMS,00bEMPAOOTHI.
HaxoauTte3HaueHneyHKIIMUIIO3HAUCHUIOSEApPTYMEHTA.
[TonumaTtsrpaduyeckuiiciocoonpeicTapIeHUAnaHATM3anH(POpMaIiY ;U3BIIeKa
Th W HWHTEPIPETUPOBATh HH(POpMAIMI0O U3 TPapUKOB peadbHBIX IPOIIECCOB
U3aBUCHUMOCTEH.

8 KJIACC
Yucaauevluucienus
HCHOHBSOBaTBHaanBHBIerGI[CTaBJ'ICHI/IHOMHO)KCCTBCI[GfICTBHTGJ'IBHBIX‘-IHCGJ’I
JJIA CpaBHCHH, OKPYIJICHUA )41 BI)I"II/ICJIGHHI;'I; I/1306pa)i(aTB

NEUCTBUTEIBHBICYNCIATOUKAMUHA KOOPAUHATHOW MPSMOM.

[TpumeHnsThIOHsATHEAPU(DMETUYECKOTOKBAIPATHOTOKOPHS; HAXOAUTHKBAIpaTH
BIEKOPHU,UCTIONB3YSITPUHE00X 0TUMOCTUKATBKYIISITOP; BBIMOTHATHIIPOCTEUIITUETTPEOO
Pa30BaHUSBBIPAKEHUN,COIEPKAINXKBAAPATHBIEKOPHU, UCIIOJIb3YSICBOMCTBAKOPHEH.

Hcronb30BaTh3anuCcUO0IBITNXUMATTBIX UM CEIICTIOMOIIBIOIECATUYHBIXIPOOEHr
crerneneiuncial 0.

Anzebpauueckuegviparxcenus

[IpuMeHSATHIIOHATHECTEICHUCIIETBIMIIOKA3aTeIEM, BEITIOJIHATHIIPEOOpa30BaHUs
BBIPKEHUN,COACPIKAITUXCTETICHUCIICIIBIMITOKA3aTeNIeM(CHCIIOIb30BAHUEMCIIPABOYHO
i uHbOpMaIIn).

BhINONHATHHECTOKHBIETOXK AECTBEHHBICTIPEOOPa30BaHUS PAIIIOHATILHBIXBBIPAXK
€HUI HA OCHOBE IMPaBWJI ICUCTBUI HaJl MHOTOWICHAMH U alireOpanyecKUMHUAPOOSIMHU.

PackiianpiBaTbKBaAPaTHBIMTPEX YIICHHAMHOXKUTEIH.

[IpumMeHsaTh TpeoOpa3oBaHUsl BBIPAKCHUUN MJI1 PEHICHUS Pa3IMYHBIX 3a]a4
M3MATEMATUKH,CMEKHBIXIIPEIMETOB,U3PEATbHONTIPAKTUKH.

Ypasnenuaunepaeencmea

Pemiarhr  nuHelHBIE, KBajpaTHble  ypaBHEHHST (C  HCIOJIb30BAaHHEM
CIIpaBOYHONUH(pOpMALINN ) UpAITMOHATIBLHBICYPABHEHU S, CBOISIIIIMECIKHUM,CHUCTEMbIJIB
YXYPaBHECHUUCABYMS IEPEMEHHBIMH.

[IpoBOAMTEIPOCTENIINENCCIIENOBAHUYPABHEHU MU CACTEMYPABHEHNIA,BTOMYHC
JecrpuMeHeHueMrpaduuecKuxXIpeacTaBlIeHU(yCTaHABINBATh, UMEETINYPABHEHHE
WM CHUCTeMa YpaBHEHUU pelIeHHUs, €CIM MUMEET, TO CKOJbKO, W IMp.) COMOpOiHa
ANTOPUTMYUYEOHBIX ICHCTBUH.

[TepexoauThoTCIOBECHON(OPMYITMPOBKU3aIauNKeEanTreOpandecKONMOAEIIUCIT
OMOUIIBKOCOCTABJIEHUSYPABHCHUSMIIMCUCTEMBIYPABHEHU I, IHTEPITPETUPOBATEBCOOTBE
TCTBUUCKOHTEKCTOM3a/Ia4UIIOTyYCHHBINPE3YJIIbTAT.

[IpumMeHATP CBOMCTBAa YHMCIOBBIX HEPABEHCTB [JII CPABHEHUS, OLICHKH;
pELIAThIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM W HUX CHCTEMBI; [1aBaTh
rpaduueCcKyOHUUTIOCTPAIMIOMHOXKECTBApCIICHUITHEPAaBEHCTBA,CHCTEMbI HEPABEHCTB.

Dynkyuu
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OneprpoBaThHa0a30B0MYPOBHE(YHKIIMOHAIBHBIENOHATHAMA3BIK(TEPMHHEL,C
MMBOJINYECKHE0003HAUEHH S );0IIPENENATh3HaAY€HNE( Y HKIIMUTIO3HAYEHHFOAPTYMEHTA
; OIPEEISIThCBONCTBAQYHKIIMUTIO e€rpaduKy.

CrpoutsrpadMKusIeMeHTApHBIX (yHKIUH BUAA,Y=X,y=X3,y=+/x,y=

k;onuceiBaThCcBOMCTBAUMCIOBOU D YHKIIMUTIOCETpAPUKY (TPHHEOOXOAUMOCTHUC
X

HaIPaBJISIIOIIEUITOMOIITBIO).

9 KJIACC

Yucnausviuucinenusn

CpaBHHUBaTBUYNIOPSAA0YMBATHPALNOHATBHBIEHUPPAIIMOHAIBHBICYHCIIA.

Bremonusate  apudMeTHueckue ACHCTBHS €  pAlMOHATBHBIMU  YHCIAMH,
COYETasyCTHBIEUITICHbMEHHBIEITPUEMBI, BBITOIHATHBBIUNCICHUSICUPPALTUOHATIBHBIMUY
HCIIaMH.

HaxoguTe 3HayeHUs CTENEHEM C LEJIbIMUA II0Ka3aTellIMU U KOpHEW;
BBIYUCIIATH3HAYCHUAYNCIIOBBIX BBIPAKCHUN.

OKpyTrasaThAEHCTBUTEIBHBIEYHNCIIA, BEIIOIHATBIIPUKUAKYPE3YIbTaTaBbIYMCIICHH
1,0LIC€HKY YU CIIOBBIX BBIPAKECHU .

Ypasnenuaunepasencmea

Pemars JIMHENHBIE M KBaJpAaTHbBIE YPAaBHEHUS, YPABHEHMs, CBOLALIMECH K
HUM,IIPOCTEUIINEIPOOHO-PAIIOHATIbHBICYPABHEHNS.

PemarbnpocTenimmecucTeMblIBY XJIMHENHBIXYPABHEHU N CIBYMATIIEPEMEHHBIMU
HCUCTEMBLIBYXYpPaBHEHUH,BKOTOPBIXOIHOYPABHEHUECHESIBIICTCAINHEHHBIM(TIOBH3Ya
JLHOUOIIOPE).

PemaTepocTedmeTekcToBbIe3a1aunaire0panaecKuMCcIoco00MCIOMOIIBIOCO
CTaBJICHUSYPAaBHEHUSWINCUCTEMBIJIBYXYPAaBHEHUNCIBYMTIEPEMEHHBIMH.

[IpoBOAMTHIPOCTEUIINENCCIIENOBAHUAYPABHEHUMUCUCTEMYPABHEHUI, BTOMYHC
JecupuMeHeHueMIpapuuecKuXnpecTaBaeHui(yCcTaHaBIUBaTh, IMEETINYPaBHEHUEN
JIM CUCTEMaypaBHEHUNPEIIEHUS,eCIIM UMEET,TOCKOIBKO, U TIp. ).

PemarbnuHeiiHbIeHEpaBEHCTBA,KBaApaTHbIEHEPABEHCTBA; U300pakaTbpellIeHNe
HEPaBEHCTBHAYNCIIOBOMIIPSAMON,3aIMChIBATHPEILIEHUECTIOMOIIBIOCUMBOJIOB.

Pemlarb  cucTeMbl  JIMHEHWHBIX  HEPaBEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOYAIOLIUEKBAPATHOE HEPABEHCTBO; N300pakaTh pellIeHUEe CUCTEMbl HEPABEHCTB
Ha YHCJIIOBOMIPSAMOMN,3aIMUCHIBATHPENIEHUE CITIOMOLIBIOCUMBOJIOB.

Hcnonp30BaTbHEPAaBEHCTBANPUPEILICHUUPA3IUYHBIX3a4a4.

Dynxkuyuu

Pacno3naBaTe (QyHKUMM H3ydYeHHbIX BHAOB. Iloka3biBaTh

CXEMaTHYECKUPACTIOI0KEHUEHAKOOPAMHATHOUILIIOCKOCTUTpad

UKOBPYHKIMHBUAA:Y=KX,y=KX
+b,,y=ax?+bx+c,y=x3y = VXY= — B3aBHCHMOCTHOT3Ha4YeHN

K02 (D PHUITMEHTOB;0MICHIBATHCBONCTBAD YHKITHIA.
Ctpouthbn300pakaThCXeMaTHIECKUTPAPUKUKBAAPATUIHBIX D YHKITHH,
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OMKCHIBATHCBONCTBAKBAAPATUYHBIX QYHKIIMHTTIOUXTpadrKaM.

Pacno3naBath  kBaapaTW4yHyl0  (GyHKUMIO 10  ¢opMmyse, MPUBOIUTH
MPUMEPBHIKBAAPATUIHBIX (PYHKINNAN3 peabHOMKU3HU, PU3UKU,T€OMETPUH.

Apugpmemuueckaauzeomempuueckaanpozpeccuu

Pacno3naBath apuMeTHYECKyl0 U TEOMETPUYECKYI0 MPOrPEeCcCHu TMpu
Pa3HBIXCTIOCO0aX 3a/1aHMUs.

BEBIIOTHATHBBIUMCICHUSICUCTIONB30BaHEM(POPMYIIN-
rowieHaapuPMETHUECKONUTEOMETPUYECKONTTPOTPECCHIA,CyMMBITIEPBBIXNUIICHOB(COT
OpOMHA CIPaBOYHYIOMH(OPMAILIHIO).

PemmaTb3anaun,cBsi3aHHBIECUUCIIOBRIMUIIOCIEIOBATEIBHOCTMU, BTOMYHNCIIE3a]]
auMU3peaTbHOMKU3HU(CUCTIONB30BAHUEMKAIBKYIISITOPA, I (DPOBBIXTEXHOJIOTHA).

[INTAHUPYEMBIE INPEAMETHDBIE PE3VJIBTATEI OCBOEHUA
[TPUMEPHONPABOUYEMITPOI' PAMMBIKYPCA«EOMETPUSI»(TIOTOJJAMO
BYUEHUA)

OCBOCHI/Iey‘le6HOFOKypCa«FGOMeTpI/IH»HaypOBHGOCHOBHOFOO6H_[€FOO6p330BaH
I/IHI[OJDKHOO66CHe‘-II/IBaTBI[OCTI/I}KGHI/IGCHGIIYIOHII/IXHPCIIMCTHBIXO6pa3OBaTeJIBHBIXp63y
JIBTATOB:

7 KJIIACC

Pacrio3HaBaTh HM3y4€HHbBIE TIE€OMETPUYECKHE (UTYPBI, ONPEAENITh HUX
B3aMMHOEPACIIOIOKEHNE,N300pakKaTbreOMETPUUECKUEPUTYPbI; BBITIOTHATHUEPTEKHUIT
OYCJOBHMIO 3a7aud. M3MepsATh JIMHEWHbIE M YIVIOBBIE BEIMYMHBI. Pemare 3amaun
HABBIYMCIICHUEJIMHOTPE3KOBU BEJIMYHUHYTJIOB.

JlenaterpyOy001eHKYIMHEHHBIX Y TJIOBBIXBEIMYMHIIPEAMETOBBPEATbHOMKH3
HU,pa3MepOBIPUPOTHBIX00BEKTOB. PaznnuaTbpa3mMepbIa THX00BEKTOBIONOPSIKYBEIH
YUHBI.

CTpouThUEpTEKUKIEOMETPUYECKUM3aauaM(CUCTIOIb30BAHIEMCMBICIIOBOMOIIO
PBI: HABOJIAILIMEBOIIPOCHIN/UITN AITOPUTMAY4EOHBIXICUCTBU).

[Tonb30BaThCANPU3HAKAMUPABEHCTBATPEYT OJIbHUKOB,MCIIOIb30BATHIIPU3HAKU U
CBOMCTBapaBHOOEIPEHHBIX TPEYTOJbHUKOBIPUPELICHUN3A 1ay.

[IpoBoauTh J0Ka3aTebCTBA HECJIOKHBIX re€OMETPUUIECKUX

TeopeM.Iloap30BaThCANPU3HAKAMUPABEHCTBAIIPSIMOYTOJIBHBIXTPEYT OJIbHUKOB,
CBOMCTBOM MEJIMaHbl, IPOBEAEHHONW K TMIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
BpEILIEHUUT€OMETPUUECKUX3a1au(CUCTIOIb30BaHUEM3PUTEIbHOMHATIISTHOCTUN/ UTTUBE
pOATbHOMOTIOPHI).

OnpenensaTbnapamiieabHOCThIPIMBIXCIIOMOIIBIOYTIOB,KOTOPBIEOOPa3yeTCHUM
ucekyuias. OnpenensTbapamiiedbHOCThIPSIMBIXCITIOMOIIBIOPABEHCTBAPACCTOSIHUHOT
TOYEKOJIHOU NPAMOUIOTOUYEKAPYTOU MPSIMOM.

Pematp3anaunnakieryaToiiOymare.

[IpoBOIUTH BBIUMCICHUS W HAXOAWTH YHUCIOBbIE M OYKBEHHbIE 3HAYCHUS
YTJIOBBI€OMETPHUECKNX331a49aX CUCIIOJIE30BAHUEMCYMMBIYTJIOBTPEYT OJIbHUKOBU
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MHOTOYTOJIbHUKOB,CBOWCTBYTJIOB,00pa30BaHHBIXIIPUIIEPECECUEHUNIBY X TAPAIIEIbHBI
X MPAMBIX CEKyIleH. Pemare npakTHyecKue 3a1a4n Ha HaX0XKICHUEYTIIOB.

MMeThIpencTaBIeHUEONIOHATHET€OMETPUYECKOTOMECTATOYEK.

DopMyIIHPOBATHONPEAEICHUSOKPYKHOCTUMKPYTA, XOPABIMINAMETPAOKPYKHOC
TH, T[OJB30BATbCSI HMX  CBOMCTBAMU. YMEThb IPUMEHATb OTH  CBOMCTBA
IpUpELIECHNU3a1ay.

OpueHTHpOBaTbCSI B IOHATHAX:  ONMCAHHAs  OKOJIO  TPEYroJIbHHUKa
OKPYXHOCTB,IIEHTP OIMCAaHHOM OKpYy>KHOCTH. OnepupoBarb Ha 0a30BOM YypOBHE
(dakTaMu O TOM,UTO OHMCCEKTPUCHI YIJIOB TPEYroJbHUKA TMEPEeCceKaloTcss B OAHOMN
TOYKE, U O TOM, YTOCEPEAMHHBIE NEPINEHIMKYJAPBl K CTOPOHAM TPEYTrOJIbHUKA
IIEPECEKAIOTCS B OJHOMTOUKE.

OpHEHTUPOBATHCIBIOHATUAXHOIIEPUPOBATHHAOA30BOMYPOBHE: KACATEIBHASIKO
KPYKHOCTH,TEOPEMAONIEPIIEHAUKYJIIPHOCTUKACATEIbHOMUPAINYCa, TPOBEAEHHOTOK
TOYKE KaCaHHUs.

HMeThrpecTaBIeHUEONPOCTEUIINXTEOMETPUYECKUXHEPABEHCTB, UXITPAKTUYEC
KOMCMBICJIE.

IIpoBOAUTE OCHOBHBIE I'€OMETPUYECKHUE IIOCTPOEHUS C IOMOIUBI LUPKYJISA
WJIMHENKH.

8 KJIACC

Pacno3HaBaTbOCHOBHBIEBUIBIYETHIPEX YT OJIBHUKOB, X JIEMEHTBHI, II0JIB30BATHCS
UX CBOMCTBAMU IIPUPEILIECHUU T'€OMETPUUECKUX3aaay.

OpueHTHpOBaTbCSI B MOHATMM —  TOYKM  IEPECEYEHUS]  MEIUaH
TpeyroJibHUKa(IIEHTPaMacc) BpEUIEHUH 3aa4.

Braners moHATHEM CpeIHEW JMHUW TPEYrOJbHUKA W TpAIElUH, NPUMEHSAThH
MXCBOWMCTBA TMPHU PENIEHUM NPOCTEMIIMX TEOMETPUYECKHMX 3amad. lMmers
npeacTaBiieHneo Teopeme @Daneca W TEOpemMe O NPONOPLUUOHAIBHBIX OTPE3Kax,
IIPUMEHSITh ux
JUISIpEIIEHUANIPAKTUYECKUX3a/1a4(CONOPOMHA3PUTENbHYIOHAT IS THOCTD ).

[IpuMeEHSATHIIPU3HAKUTIONOOUATPEYTOJbHUKOBBPEIIEHUMHECIIOKHBIXT€OMETPU
YECKUX 3a7a4.

[Tonb3oBaTecaTeopemoitl lndaropaaispenieHUATeOMETPUIECKUXUTTPAKTUYECKH
X 3a1a4.

BitaieTbIOHATUAMUCUHYCA,KOCUHY CAUTAaHT €HCAOCTPOr OYTIIAPAMOYTOJIBHOIOT
peyrosnbHUKa. [ 101630BaTECA3TUMUATIOHA TUAMUIJIIPEIICHUAIPAKTUYECKNX 31U (IPUH
€00X0JMMOCTUCOTIOPOHHAAITOPUTMIIPABIIIA).

Beraucisath(paznuuHbpiMUcioco0amu )(COoporHACTIPAaBOYHYFOMH(OPMAITHIO ) TT
JIOIIAIbTPEYTOJIbHUKAUTIIIOAAUMHOTOYTOJIbHBIX QUTYP(TI0JIB3YSICh, rae
HEOOXOIUMO, KaJIbKyJIATOpOM). [IpUMEHSATh MOJy4YyeHHbIE YMEHHUS BIPAKTHUECKHX
3a/1a4ax.

BitaieThnOHATUAMUBIINCAHHOTOULIEHTPAJIBHOTOYTJ1a, UCITOIb30BATBTEOPEMBI O
BIIMCAHHBIX  yIVIax, yIJlax  Mexay  Xopaamu  (CeKyllMMH) W yIJe
MEKIYKacaTeIbHOMUXOPAONIIPUPEILIEHUUIIPOCTENIINX TEOMETPUYECKUX 3a1aY.
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BrnaneTbnoHATHEMONINCAHHOTOUEThIPEX YT OIbHUKA, IPUMEHATHCBONCTBAOIINCAH
HOTO YETBIPEXYTOJIbHUKAPUPEILIEHUUIIPOCTENILINX 3a/1a4.

[IpuMeHATHIIOTYYEHHbIE3HAHUSHANPAKTUKE—CTPOUTHMATEMATHYECKHUEMOIETN
JUISL  3a/ad  peanbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
CIOPUMEHEHUEMITOTOOUSUTPUT OHOMETPHUH(ITONIB3YSICh, I IEHE00X0AUMO,KATBKYJIATOPO
M).

9 KVIACC
3HATBTPUTOHOMETPUUECKUE(PYHKIIMUOCTPBIXYTI0B,HAXOJUTECUXIIOMOIIBIOPA3
JINYHBIE DJIIEMEHTHI IIPSAMOYTOJILHOTO TPEYTrOJIbHUKA («permieHue

MPSAMOYTOJIBHBIXTPEYTOJIbHUKOBY ). HaX 01U TH(CIOMOIIBIOKATIBKYISATOPA) JUTUHBINY T
BIJIIHETA0IMYHBIX 3HAUCHUIA.

[Tosnb30BaThCSA bopMysiamMu IIPUBEICHUSA 17} OCHOBHBIM
TPUTOHOMETPHUYECKUMTOKAECTBOMITHAX 0K ICHUSICOOTHOILIEHUMMEK Ty TPUT OHOMET
PUYECKUMHBEINYMHAMH(COTIOPOHHACIIPABOYHYIOMH(POPMALIHIO).

Hcrnonb30BaTh  TEOpPEMBI CHHYCOB M KOCHMHYCOB JUISl  HAXOXICHUS
Pa3IMYHBIXAJIEMEHTOBTPEYT OJIbHUKA((PEILIEHUETPEYTOJIBHUKOBY ), IPUMEHATHUXITPUP
EHICHUUIIPOCTENIINX FEOMETPUYECKUX3a/1ay.

Brnagets  moHsTHMsSIMH  mpeoOpa3oBaHHs — MOJOOHS,  COOTBETCTBEHHBIX
371eMeHTOBNO0OHBIXPUTYp.I10J1630BaTHCACBONCTBAMUIIONOOUSTIPOU3BOJIBHBIXPUTYD
,YMETbBBIUNCIATh JJIMHBl U HAXOAWTh YIJIbl y MOJOOHBIX (uUryp (IO aJIrOpuTMy
yueOHbIx iericTBUi ). [ [puMeHATbCBOMCTBANOJOOUSIBIPAKTUYECKUX3a/1adaX. Y METhIIpH
BOJIUTHIIPUMEPBINOJOOHBIX (PUTYPBOKPYKAIOILEMMUPE.

[Tonp30BaTbcss TeopeMaMu (IO BU3YalbHOM OMNOpPE) O MPOU3BEIACHUU
OTPE3KOBXOP,0NPOU3BEACHUNOTPE3KOBCEKYIINX,0 KBaApaTEKACaTEIbHOM.

[To1b30BaTHCABEKTOPAMH,IOHUMATBUXT€OMETPUUECKUNUPUZNYECKUITCMBICTT, T
PUMEHATBUXBpEUIEHUUTeoMeTpruuecKkuxupusnueckux3anad.l [puMeHs ThCKaasspHOEIp
OM3BEACHUEBEKTOPOBIIISTHAX 0K ICHUS NIMHUYTJIOB.

[Tonb30oBaThCA METOAOM KOOPJIAMHAT HAa IUIOCKOCTH, NPHUMEHSTh €ro B
PELICHUUTE€OMETPUYECKUX UIMPAKTUUYECKUX3a1au.

BnaneTenoHATUSAMUNIPABUIILHOTOMHOT OYT OJIbHUKA, TTMHBIOKPY>KHOCTH, IJTUHBI
IYTUOKPYKHOCTUUPAIUAHHOWMEPBIYIJIA, YMETBBIYMCISI THIUIONIAIBKPYTan ero
yacreu (c OmIOpOU Ha CIIPABOYHYIO uH(dOpMaIHIo). [TpumensaTs
NOJIyYeHHBICYMEHUSABIIPAKTUYECKUX3aJauax.

HaxoauTtbocu(MIMLueHTpbl ) CUMMETPUUPUTYP, TPUMEHSThIBUKEHUSATIIIOCKOCTH
BIPOCTENIINXCITYYasIX.

[IpuMeHATHIIONYYEHHbIE3HAHUSHANPAKTUKE—CTPOUTHMATEMATHYECKHEMOIETU
JUISL  3a/lad  peaibHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
CIPUMEHEHUEMITOIO0USUTPUT OHOMETPUYECKUX (PYHKINI(TTOTB3YSACH,[IECHE00X0IUMO
,KaJIbKYJISITOPOM).

59



I[NTAHUPYEMBIE ITIPE/IMETHBIE PE3VJIBTATBI OCBOEHHMA
[TPUMEPHOMPABOYEN I[TPOI'PAMMBI KYPCA «BEPOSITHOCTD U
CTATUCTHUKA» (IIOTOAAMOBYYEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca « BEposSTHOCTh M CTaTUCTUKA» B 7—
9xnaccax XxapakTEepHU3yHTCS CIENYIOIUMAYMEHUAMH.

7 KIIACC

YuraTeuH(pOopMaInio,IpeICTaBICHHYIOBTA0INIIAX , HaluarpaMMax ; lIpeCTaBIIs
ThJIaHHBIEBBHI€TA0IHI,CTPOUThANAT PAMMBI( CTOJIOMKOBBIE(CTOI0YATHIE) 151
KpPYTOBBIE) 1o MacCUBaM 3HAYEHUU (c VCIIOJIb30BAHUEM
3pUTEIIHLHOMHATIISTHOCTUH/ UM BEpOaTbHOMOMIOPHI).

OnuchIBaTbUMHTEPIIPETUPOBATHPEATIBbHBICUNCIIOBBIEJAHHBIC, IPEICTABICHHBIEB
TaOIMIIaxX, HaguarpaMmMax,rpaduxax.

OpueHTHPOBATHCABIOHATUAXUONEPUPOBATBUMUHA0a30BOMYPOBHE: CPETHEE
apumeTrnyeckoe, MearaHa, HauOobIlIee U HaUMEHblIee 3HaueHus, pa3max.limeTs
IIPEACTABICHHE O CIy4ailHOM W3MEHYMBOCTH HA IIPUMEpax
1EeH,(PU3NYECKUXBEINYNH,aHTPOIIOMETPUUECKUX TAHHBIX ; UMETHIIPEACTABIICH
ueo

CTaTUCTUYECKONYCTOMYNBOCTH.

8 KJIACC

N3BnekaTpuiipeoOpa3oBbIBATbUH(POPMALINIO, TPECTABICHHYIOBBH 1€ TA0IHII,
auarpaMm, rpaduKoB; MPeACTaBIAThH JaHHbIE B BUJIE TA0JIHUII, AUArpaMM,rpaprKoOB.

OnucelBaTh  MOCJE  COBMECTHOIO  aHajlu3a JaHHble C  [OMOUIBIO
CTaTUCTUYECKUXITOKA3aTeeH:CpeTHUX3HaueHUHMeppaccenBaHusi(pa3max, IuCcepcu
AMCTAHIAPTHOCOTKIOHEHUE).

HaxonuTh 4acTOTHl YMCIIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIL, B TOM YHCJE
nope3yJIbTaTaMU3MEPEHUMMHAOTIOISHUH( CUCTIONIb30BAHUEM3PUTEIIbHOMHATIIS THOCT
WU/ BepOaTTbHONOTIOPHI).

Haxonuth  BEpOATHOCTM  CIOy4yaWHBIX  COOBITMM B ONBITaxX, 3Has
BEPOSITHOCTUDIIEMEHTAPHBIXCOOBITHI,BTOMUUCIIEBOMBITAXCPABHOBO3MOKHBIMHUAIIEME
HTApHBIMU ~ COOBITUSAMH  (C  HCIOJB30BAaHHEM  3pPUTEIBHOM  HATJISTHOCTH
1/UnuBepOaTbHOMOIIOPHI).

NmeTtsnpeacTaBieHueorpadhuuecKuxMoaelIsIX : 1€peBOCIy4aiHOrOIKCIIEPUMEHT
a,JuarpaMmmbl JWJiepa, YuciaoBaspsIMast.

OnepupoBathb MTOHSTUAMU Ha 0a30BOM YPOBHE: MHOKECTBO,
MOJMHOXXECTBO;BBITIOJHATh ~ ONEpalid  HajJ  MHOXECTBaMU:  O0ObEeIMHEHUE,
nepeceyeHue,

JOTIOJIHEHUE; TIEPEUUCIIATHIIEMEHTHIMHOKECTR;; TIPUMEHITHCBOMCTBAMHOKECTB(CUCIIO
JIb30BaHUEMBU3YAIIbHOMOMOPHI).

Nmery mpencraBieHue o0 TpadUUYecKOM TPEACTABICHUE MHOXECTB U

CBSI3EMMEXK Ty HUMHU JJIs ONMCAHUs IPOIECCOB U SBJICHUM, B TOM YUCJIE TIPU PEIICHUN
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3a/1a4u3/IPyTrUXy4eOHBIXITPEAMETOBUKYPCOB.
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9 KVIACC

W3Bnekatb U npeoOpa3oBbIBaTh HMH(OpPMAaLMIO, NPEICTABICHHYIO B
Pa3IMYHBIXMCTOYHUKAX B BUJE TaOJHII, TUarpamMm, rpaukoB; MPEICTaBIsATh TaHHBIC
B BUJeTaOIUII, IMarpaMm,rpaduKoB.

PemaTepocreiinres3agaunopraHi30BaHHbIMIIEPEOOPOMBAPUAHTOB,aTAKKECUC
I0JIb30BaHUEM KOMOWHATOPHBIX PABUJIN METOJIOB.

HmeTpnpencTaBieHne000nucaTeIbHBIXXapaKTEPUCTHKAX ITIIMACCUBOBUHCIIOB
BIX JAHHBIX,BTOM YHCIECPEIHUE3HAUCHUSAN MEPBIPACCEUBAHMSL.

Haxoaute 4YacToThl 3HAUY€HMH M YaCTOTHI COOBITHS, B TOM 4YHCIIE
HOJIB3YSIChPE3yIbTaTaAMHU MPOBEIEHHBIX M3MEPEHUH U HaOMIoAeHUN (C omopoil Ha
CIIPaBOYHYIOUH(POPMAITHIO).

HaxoauTh BEpOSITHOCTH Cly4YallHbIX COOBITMM B M3yYEHHBIX OIBITAX, B
TOMYHCJIEBOIIBITAXCPAaBHOBO3MOKHBIMUAIEMEHTAPHBIMUCOOBITUSIMU, BCEPUSXHUCIIBITA
HUWJIO IEPBOTr0YCIIEXA,BCEPUAXUCTIBITAHNN bepHyIn.

NmeTenpencTaBieHuE0CTy4aiHOMBEINYNHENOPACTTPEICTICHUUBEPOSITHOCTEM.

HMeTbrpeacTaBIeHue03aKOHE00IbIINX YHCEIKAKOTPOSBICHUN3aKOHOMEPHOCT
M B CIy4ailHOM W3MEHYMBOCTM M O POJM 3aKOHAa OOJBIIMX  YHUCEN
BIIPUPOJIEUOOIIIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHUE

5 kmace(170 1)

Ha3Banuepa3sne
Ja
OcHoBHoOecoep:kaHne OCHOBHBIEBH/IBIIEATEIBLHOCTHOO YA LU X CS

(TembI)Kypca

(4McI09acoB)
Hatypaabsnbleunc | Jlecatuunascucremacuucienus. Pannarypansasixuncen.Hatyp |Unrarh,3anucbiBaTh, CPABHUBATBHATYPAJIbHBICYHCIIA;YYACTB
na. [leiictBus anbHbIpsa. Yueno0.HarypansHbleurciianakoop- 0BATBBOOCYK/IEHUMCIIOCOOO0B Y0P A0UMBAHUSUHCET.
CHATYpaJbHBIMHY | AMHATHOUIPsMOW.CpaBHEHHE,0KpYTIICHUEHATYpalbHbIXuncel. | MU300pakaTbKOOPAMHATHYIONPSIMYIO,0TMe€4aThUNCIIATOYKAMH
ucaiamu ApudmernyeckueneiicTBuscHaTypanbHpiMuancaamu.Caoiicts | Hd KOOPANHATHON MPAMON, HAXOAUTE KOOPAHHATBITOUKM.
(434) HccaenoBath cBoiicTBa HaTypaiabHOTO psna, uucen 0 u 1

AHYJIANPUCIOKCHU MU -
YMHO>KEHHMH,CBOMCTBACAUHULIBIIPUYMHOKEeHU U I [epemecTuTen
BPHOEUCOYETaTEeIbHOECBONCTBACIOKEHUSTUYMHOXKEHU S, pacnpeo
e1UmenbHOeC80UCME0 YMHONCEHUSL.

MPUCI0KEHUNUYMHOKEHHH.
Hcnonb30BaThbNpaBUIOOKPYTIIEHUSHATYPAJIbHBIX YU CEINTPU
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Jenumenuuxpamuwlednciia,pa3ioKeHUeUNCIaHaMHOKHUTENN. ]
eneHuecocratkoM.IIpocTeiercoctaBubieuncna./lpusnaxu
oenumocmu Ha 2, 5, 10,3, 9.

CreneHb ¢ HATYpaIbHBIM

nokazaresneM. YnCcIoBBIEBBIPAXKCHHUS ; TIOPSIT

OKEHCTBHH.
PemenunerekcToBbIX3a1auHaBceapu(PMETUICCKUEICHCTBUS, HAT
BIKCHUEHUTTOKYTIKH.

HE00X0IMMOCTHCOTIOPOWHAANTOPUTMITPABHIIA.
BoinoansitbapudgmerudeckueneiicTBUSICHATYPATbHBIMUYUCIT
aMU,BBIYHCJISTH3HAYCHU TN CIIOBBIX BEIPAKECHIUICOCKOOKAMUH
0e3 CKOOOK.

3anuceiBaTh TPOU3BEJACHUE B BHJEC CTCICHH, YHUTATh
CTEIEHU, MCI0JIb30BATHTEPMHUHOJIOTHI0O(OCHOBAHUE,ITOKA3ATE
b),BBIYHCISTH3HAYEHUACTCTICHSUTTPUHEOOX O AMMOCTHCBU3Y Al
BHOMOIIOPOH.

BhInoTHATHNPUKUIAKYHOLEHKY3HAUCHUIUM CIIOBBIXBBIPAXKECH
Wi, npemiaraTb H NPUMEHATH NPUEMBbI
NMPOBEPKMUBBIYUCIICHUMN.
Hcnonb30BaTbIpUBBIYUCICHUSXIIEPEMECTUTEILHOCHCOYETATE
JIbHOECBOI CTBACI0KeHUSILYMHOKEHUSL,pacnpeoenumenbHoe
CBOIUICME0o YMHOMCEHUA,
(bopMyIHUpPOBATEUIIPUMEHATHIIPABUIANIPEOOPA3OBAHUAYUCIOB
bBIXBbIPAKEHUHHAOCHOBECBOICTBAPUPMETHYCCKUXACHCTBH
HNPHHE00X0AMMOCTHCHANIPABJISIOLIEHIIOMOIIBIO.
®opMyIMPOBATHONIPE/IeIeHU S ICTUTEISTUKPATHOTO(COMOPOITH
AaTOPUTMIIPABUIIA), HA3BIBATH/ICIUTEINUKPATHBICUNCIIA; PaCI
03HABATBIIPOCTHIECOCTABHBICUHUCIIA; (POPMYJIMPOBATHUIIPUM
eHsIThbIpU3HaAKHAeTuMOocTHHA2,3,5,9,10,(conopoitHaanroputM
MpaBuJjIa); IPUMEHATbAJITOPUTMPA3JI0KECHUSUUCTIAHATIPOCTHIE
MHOKUTEJIN;HAXOAUTh OCTaTKUOT JICJICHUSMHETIOJIHOCYACTHOE.
Pacno3HaBaTbUCTHHHBICHIIOKHBICBBICKA3BIBAHUSIOHATYPATbHBI
XYHUCaX,IPUBOAUTbIPUMEPBINKOHTPIPUMEPHL, CTPOMTHBBICK
a3bIBAHUSANOTPUIIAHUSIBBICKA3bIBAHMHOCBOMCTBAXHATYPATHHBI
X4YHCeNIC OMopoii HaoOpaserl.
PemarbTekcToBBIC3a1aYNApU(PMETHIECKUMCIIOCOO0M, HCII0JIB3
OBaTh 3aBHCHMOCTH MEXIy BEIMYMHAMH (CKOPOCTH,BpEMS,
paccTosiHue;  1I€Ha, KOJIUYeCTBO, CTOMMOCTH U  JIp.)
MIPUHEOOXOAMMOCTH c HCIIOJIb30BAHUEM CIIPaBOYHOM
nH(OpMaIIMU: AHAIN3UPOBATHTEKCT3a1auu, iepedopmMyTUpoOB
aTbYCJIOBHUE,
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H3BJIEKATHLHEOOXOIMMBbICIaHHBIC,y CTAHABJIMBATH3aBUCUMOCT
UMEXTyBEITMUNHAMUIIPHHEO0X 0TMMOCTUCHAITPABIISIOIIEUITOMO
IIBIO.

MopaenupoBatb  X0J
PHUCYHKA,CXEMBI, TA0THITBI.
IpuBoauTH,pa3zdéupaTbpazInyHbICPEHICHNUS,3aTUCUPEILICHUNT
€KCTOBEIX3a1a4.

C NOMOIIbIO negarora OlleHUBATh MOJTy4YECHHBIN
pe3ynbTaT,0CyIeCTBIATHCAMOKOHTPOJIb, IPOBEPSASIOTBETHACOO
TBETCTBUEYCIIOBUIO, HAXOAUTD OIINOKH.
Pewamuvzadauucnomouipronepedopascexseo3morcuvlxeapuan
moe.

3HAKOMHUTBCSACHCTOPH e pa3BUTHAAPHUPMETHKHY.

peicHuAd 3agadun C IIOMOIIBIO

Harasagnasareomer
pusi.
JIMHUHMHAIJIOCKOCT
H

(124)

Touka, mpsmas, OTpe30K, Jyd. Jlomanas. U3mepenue
JUTMHBIOTPE3Ka,METPUUECKUEE TUHUIBIM3MEPEHUS IUTUHBL OKpPY
JKHOCTb U KPYT.

[Tpaktuyeckaspabora«llocTpoeHnEy30pau30KPYKHOCTEH.

VYroin.IIpsaMon,ocTpslil, Tynnonupa3BEpHyThINYIIIBL. I3MepeHne
YTJIOB.

[Tpaktuyeckaspabora«llocTpoeHUEYTIOBY.

Pacno3naBaTbHauyepTekKaxX,pUCYHKAX, 0N CHIBATh,MCIIOJIb3YST
€PMHUHOJIOTHIO, MTH300PaKATHCIIOMOIIBIOUEPTEKHBIXUHCTPYME
HTOB(MPUHEOOXOAMMOCTUIIOBU3YaTbHOMOMOPE): TOUKY,IPSAMYIO,
OTPE30K,JIyY,yr0JI,JIOMAHYIO0,0KPY>KHOCTb.
Pacno3HaBaTh,IPpUBOIMTHIPUMEPBIOOHEKTOBPEATEHOTOMUPA
,AMEIOINUX (POPMYH3yUEHHBIX QUTYD,0lleHUBATBUXTMHEWHBIEpA
3MEPBHIL.
Hcnonab30BaThIMHENKYUTPAHCTIOPTUPKAKMHCTPYMEHTHIIIAIIO
CTPOCHUSUU3MEPECHUS :M3MEePAThUIMHYOTPE3KA, BETUUMHYYTJIA;
CTPOUTBLOTPE30K3ATAHHONIJIMHBL, YT0JI,3aJaHHON BEJIMYUHBL;0T
KJIAIbIBATbIPKYJIEMPABHBIEOTPE3KHU,CTPOUTHOKPYKHOCTH3a]]
aHHOrOpaanyca.

N300paxkaTbKoHUTYpALIUUT€OMETPUIECKUX PUTYPU3OTPE3KOB
,OKPY>KHOCTEH, nX4acTefHaHEIMHOBAaHHOMUKIIeTYaTOOymare; n
peaIaraTh,0NMCbIBATBHO0OCYKAATHCIOCO0bI,AITOPUTMBIITOC
TPOEHUSIOCIECOBMECTHOT OAHAIIN3A.
Pacno3naBaTrbun300pakaTbHaHETMHOBAHHONUKIIETYATOM
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Oymare TIpsSMON,
CPABHUBATBYIJIbL.
Bb1uncasi b IMHBIOTPE3KOB, IOMaHBbIX.
IToHMMaTBHHCNIONB30BATHIIPUPEIICHUH321a43aBUCHMOCTH
MEXy €AMHMIIAMH METPUYECKON CHUCTEMBI MEP;3HAKOMMTbCS
c HEMETPUUECKUMU cucTeMaMu Mmep;
BBIPaKAThUIMHYBPA3IMUHbIXECAMHUIIAXU3MEPEHUSATIPUHE00X0
JUMOCTHCOIIOPOH HaCIPaBOUHYIO HH(POPMALIHIO.
HUccnenoBatburypblukoHpUIypaluu,ucob3ysauudpoBbiepe
CYpPCBI.

OCTpBIM, TYyNIOW, pAa3sBEPHYTBIA  YIJIbI;

OOLIKHOBEHHEIE
npoou
(484)

Jpo06s.IIpaBuibpHBICEHHENPABIILHBICIPOOH. OCHOBHOE
cBoiicTBOIp0oOH.CpaBHEHUEIPOOEH.
CnoxeHnenBbIUNTaHUEOOBIKHOBEHHBIX IpoOeil. CMenanHas
IpoOb. VYMHOXKEHHE U JeJeHHEe OOBIKHOBEHHBIX JApo0eii;
B3aUMHO-00paTHBIEAPOOH.
PemenunerekcToBbIx3aaa4,coepxamuxapoon.OcHOBHbIE
3aJaunHa/IPOOH.
[TpuMeHeHneOYKBIA3anMCUMATEMAaTHYECKUX BBIPAKECHUN U
IPEIIOKEHUH.

MopaeaupoBath B TpapHUyUecKoi, NpeaAMETHOW ¢opme, C
MIOMOILbIOKOMITBIOTEPATIOHSTHUSIMCBOMCTBA,CBSI3aHHBIEC
0OBIKHOBEHHOUIPOOBIO.
UnTaThU3aNUCHIBATH,CPABHUBATHOOBIKHOBEHHBICPOOH,
NpeAIaraTbuo0CykKI1aThCNOCOOBI YO I0UMBAHUAIPOOEH.
M300paxkars  OObBIKHOBEHHBIE  JOpoOM  TOYKaMHU  Ha
KOOpJMHATHOM  MpsAMOM; HMCHOJB30BATHh  KOOPAMHATHYIO
OPSAMYIOAISICPAaBHEHUSIPOOEH.
®opMyJIMPOBATH,3aNINCHIBATHCIOMOIIbIO0YKBOCHOBHOE
CBOMCTBOOOBIKHOBEHHOM JpOOM C OMOpOW Ha MPaBHIIO;
HCII0JIb30BATHOCHOBHOECBOMCTBOAPOOUIISICOKpALYeHUs
Opobeliu npugedeHussOpoou KHOBOMY3ZHAMEHAMENO 8
NPOCMEUUUXCTLYYASX.

IIpeacraBasaTsno o0Opa3ily CMENIaHHYIO IpoOb B BHJIE
HENpPaBWJIbHOM M  BBLAENATH IEJyI0 YacTh 4HCIa U3
HEMPaBUIbHOUIPOOH.

BoinoansaTsapudgmMernyeckueneii cTBUCOOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyd4asx; HPUMEHSITb CBOHCTBA
apuMeTHIECKUX IeHCTBUNAUIApAllMOHATIN3AI MM BBIUMCIICHUH.
BbINOJHATHNIPHKUIKYHOLEHKYPE3YIbTaTaBbIYUCIICHN;
npeIaraTbuNpPpUMEeHA THIIPHEMBINIPOBEPKH BBIUNCICHUMN.
IIpoBoauTHHCCIEA0BAHUACBONCTBAPOOECH, 0NTUpasChHA
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YHUCJIOBBIE JKCIEPUMEHTHI (B TOM UHCIE C
MOMOIIBIOKOMITBIOTEPA).
Pacno3HaBaThbUCTUHHBICUIOKHBIEBBICKA3bIBAHUSIOPOOSIX,
NPUBOAUTHIPUMEPBINKOHTPIIPUMEPHI.
PemaTbpocTeiMeTeKCTOBBIC3a1a491,COACPKAIUEIPOOHBIC

JaHHBIE, H 3aJa4d HAa HAXOJCOeHUe Yacmu  UYeno2o
UYeN020n0e2o04acmu;, 8blAGIAMbUXCXOOCM EAUPAZTUYUS.
MopaeanpoBaTh  XOJ pCUIEHUS 3aJa4yd C  ITOMOIIBIO

PHCYHKA,CXEMBI, TA0JIUIIBI.
IIpuBoaANTH,pa30MpPaTh,0LleHNBATHPA3IMYHBICPEIICHNUS,3aIIHC
MPELIEHUNTEKCTOBBIX3aauIPUHE00X0AMMOCTHUCHAIIPABJISIONIE
HIIOMOUIBIO.

C noMompbo  megarora  OHEHHMBATh  IOJIYYECHHBIN
PE3YJIbTaT,0CyeCTBIATHCAMOKOHTPOJIb, IPOBEPSISIOTBETHACOO
TBETCTBHEYCJIOBHIO, HAXOAMThOLINOKH.
3HAKOMHMTBCACUCTOPH el pa3BUTUAAPUPMETHKH.

Harasinnasireome
Tpus.MHOrOyroJs
bHUKH(10 4

MHoOroyroiapHuku.  YeThIpEXyroyIbHUK,
IPSIMOYTOJIBHUK,KBaIpart.

TpeyrojbHUK.

ITnomans u [IEPUMETDP IIPSIMOYTOJIBHUKA U

MHOT'OYT'OJIbHUKOB,COCTABJICHHBIXU3MIPAMOYT'OJIbHUKOB,CIMHHULL
BII/ISMepeHI/ISIHHOH_[aI[I/I.HepI/IMeTp MHOT'OYT'OJIbHUKA.

Pacno3naBaTh,n300paaTbCIOMOLIBIOYEPTEKHBIXUHCTPYMEH
TOBHOTPYKH,MO/IETMPOBATEN30yMariMHOTOYT OJIbHUKHU.
IIpuBoauTs,  NpuUMepbl  OOBEKTOB  PEANTBHOTO  MHpA,
UMEIOLNX (OPMYMHOT0YTOJIbHUKA, TPSIMOYT 0JIbHHUKA,KBAJpaTa,
TPEYTOJIbHUKA,0LleHM BATbUXIMHEHHbIEpa3MEPBI.
BoruncasiTb:nepuMeTpTpEyrobHUKA, IPSIMOYTOIbHIUKA,MHOTO
YT OJIbHUKA; ouiaib MIPSIMOYTOJIbHHKA, KBajpaTa
(MpHHEOOX0JMMOCTHCONIOPOITHAAITOPUTMYUEOHBIX ICHCTBHIA).
MN300paxkaTbOCTPOYTOIBHBIE, IPSIMOYTOJIbHBIEUTYIIO YT OJIbHBIE
TPEYTrOJIbHUKH.

Crpoutb Ha KjeTyaTo Oymare KBaapaT M HPSIMOYTOJbHUK
C3aJJaHHBIMUJTMHAMHU CTOPOH.
HccaenoBarbcBoiCTBANPIMOYIOJIbHUKA, KBAIPATAIIyTEMAKCIIE
pPUMEHTA,Ha0I0ICHUS, U3MEPEH U, MOICTTUPOBAHNS;CPABHUBATh
CBOMCTBAaKBaJpaTa UIPSIMOYTOJIBHUKA.
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Pacno3HaBaTbUCTHHHBIEUIOKHBIEBBICKA3bIBAHUSIOMHOTOYTOJIb
HUKaX,IPUBOAUTHIPUMEPBINKOHTPIIPUMEPHL.

HccnenoBath 3aBHCHMOCTH IUIOIIAAM KBajgpaTra OT JUIMHBI
€roCTOPOHBI.

Hcnoan3oBarh CBOMCTBA  KBAJAPAaTHOM  CETKUM  JUIA
MOCTPOCHUSPUTYP; Pa30UBATHIPSIMOYTOJIbHUKHAKBAIPATHI, TPE
YTOJIBHUKH; COCTABIAATHUTYPHIM3KBAAPATOBUIIPIMOYT OJIbHUK
OBUHAXOAUTHUXIUIONIA b, pa30UBATbPUTyphIHA
NPSIMOYTOJIBHUKM UM KBaJpaTbl W HAaxOIUTh HUX IUIOIIAJb
(MpUHEOOXOIMMOCTH CHAIIPABJISIONIEH TTOMOIIBIO).
BripakaTbBeIMUMHYILUIONIAIUBPA3INYHBIX € TUHUIIAXU3MEPEHU
SAMETPUUYECKONCUCTEMBIMED, HCIT0Ib30BATH3aBUCUMOCTH
MEXy METPUYECKUMU eAMHULIAMU
M3MEPEHUSATUIONIATUITPUHE00X0IMMOCTUCONIOPOMHACIIPABOYHY
onH(pOpMaIHIo.
3HAKOMHTBCACTIPIMEPAMHUIIPUMEHCHUATUIONIAIUUTIEPUMETD
a B IPAKTUYECKHX cuTyanusx.Pemars 3agaum u3peanbHOU
JKU3HU, npu HE00X0IMMOCTH c onopou Ha
AJITOPUTMIIPABUIIA,00CYKAAThPA3IHYHbIECIIOCO0bI
peleHns3anay.

JlecsiTUUHBIE
apoou
(38u4)

Hecsatuunaszanuchipodeil. CpaBHEHHEAECATUUHBIXIPOOEH.

JeiicTBusicnecATHUHBIMUAPOOAMU. OKpy2ieHue0ecamuiHbIXOpo
oetl.
PemrennerekcroBbIx3aaad,coepxamux ipoon. OCHOBHbIE3a1a4q
UHAAPOOU.

IIpencraBasAThAeCITUUHYIOIPOOLBBHUIC00BIKHOBEHHOM, YMTAT
bU3ANNCHIBATH,CPABHUBATDICCATUYHBICPOOH, IPeIJIaraTbu
00CyKIaThCNOCOOBIYTOPSIOYNBAHUSIECITHIHBIX TPOOCH.

M3o0paxatb JECATUYHBIC npodu TOYKaMU Ha
KOOPJAUHATHOUIIPSIMOM.
BoisBasaTe CX0/CTBA U pasziuyus IIpaBUI

apI/Iq)MeTI/I‘—IeCKI/IXI[eI\/’ICTBI/II\/’ICHaTypaJ'II)HI)IMI/I'-II/ICJ'IaMI/II/UIeCHTI/I‘—IH
BIMHJIPOOSMU,TIOCTIECOBMECTHOTO aHATTN3A.
BoinoanaThapudMeTHuecKue 1eHCTBUACAECATUIHBIMUIPOOSIM
U;BBIIOJIHATHIPUKUAKYHOIEHKYPE3YIbTaTaBbIYUCICHUM.
IlpuMeHATH CcBOMCTBA apuPMETHUCCKUX NEUCTBUHN ISt
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paloOHaIN3a MU BbIYMCIICHUH.

Ilpumenams npasuno oOKpyzieHus oOecsmuunvlx Opoobell,
MPUHEOOXOAUMOCTH CBU3YaJIbHOM OMOPOIA.
IIpoBoauTHHCCIEA0BAHUSACBONCTBICCATUYHBIX IPOOEH, 0nHpa
SCbHAYMCIIOBBIEAKCIIEPUMEHTHI(BTOMUYH CIIECTIOMOILBIOKOMITBIOT
epa).

Pacno3dHaBaTh WCTHHHBIE U JIOXKHBIE BBICKAa3bIBAaHUS O
JIpOOSX, MPUBOAUTHIPUMEPBINKOHTPIPUMEPHL, CTPOUTHBBICKA
3bIBAHUSIN OTPUIIAHUSBBICKA3bIBAHUH.
PemarbnpocreiiiyerekcToBbIe3a1a41,coiepKaIIuePOOHbIE
aHHbBIC,MTHAHAXOHCOCHUSUACMUYETI020UYEN020N0e20UaACU,
BBISIBJIATBHUX CXO/ICTBAaM Pa3JIHYHsl.

MopaenupoBatb X0  pelIeHHUS 3a7aud C  TOMOIIbIO
pUCYHKa,cXxeMbl, Tabnuubl.Pa30upars pa3iauuHble pelieHus,
3aMHUCHUPEIIEHUHTEKCTOBBIX3a/1au.

Ol'[epI/IpOBaTb ,Z[pO6HBIMI/I qucji1aMu B PCaAIbHBIX
KN3HCHHBIXCUTYaUAX.
C MnNoMoOIIbIO negarora OLICHUBATDH HOJIy‘ICHHBIfI

pe3yibTaT,0Cy HIeCTBIAATHCAMOKOHTPOJIb,IPOBEPSISIOTBETHACOO
TBETCTBHUEYCIIOBHUIO, HAXOAUTh OIINOKH.
3HAKOMUTBCACHCTOPH eI pa3BUTHIAPUPMETUKN

Harasanasreo
merpus.Tena u

¢urypsi
npocrpancrse(9

1)

Mmnoeoepannuxu. U306pasxcenuemnozoepannuxos.Mooenunpocm
DPAHCMBEHHbIXME.

IIpsimoyeonvusbitinapanienenuneo,kyo. Pazeépmruxybaunapanie
Jlenuneoa.
O6vEMKYOa, NPAMOY 20/IbHO2ONAPALIeIenuneod.

Pacno3naBaTbHauYepTeKAX,PUCYHKAX,BOKPYKAIOIIEMMHUpe
NPSIMOYTOJIbHBIH napasiesienumne], KyO,
MHOTOTPaHHHUKH,0MUCHIBATH,HCNIOJIb3YATEPMUHOJIOTHIO,0LIEH
HBATBJIMHECHHBIEPA3MEPHI.

[puBoauTs npuMepbl  OOBEKTOB  pPEATBHOTO  MHpa,
UMEIOIINX (OPMYMHOTOT PAaHHHKA, TPSIMOYT OJIBHOT OTIapaslIesIert
unena,kyoa.

N3o00pakaTbkyOHaKIeTYaTOMOYMAare.
HccaenoBarbeBoiicTBaKyOa, IpsIMOYTOIbHOTONIApAJIIEIICTUIIE
J1a, MHOTOI'PaHHHUKOB, HMCIIOJB3YsI MOJIENN MPUHEOOXOIUMOCTH
CHAIPaBJIAOIIEUIIOMOLLIBIO.
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Pacno3naBarbpa3BéprkukyOannapamienenumnena. Moaeaupon
aThb Ky0 u  mapajulenenumnen u3 Oymaru
MIPOYMXMATEPHUAIIOB,II0 O0pa3ILy.
HaxoautbusmepeHus, BbIYU IS THIUIONIAIIOBEPXHOCTH;00bE
M Ky0a, @psSMOYIOJIbHOIO THapauielenunesa ¢ OIopoi
HAQITOPUTMYUYEOHBIX ICHCTBUI; MCCI€J0BATH3aBHCUMOCTHOOD
€mMaky0aoT JIJTMHBI eropedpa.
Ha0a0aaTsuIpoOBOAUTHAHAIOT HMMEK TYTTOHA TUSMHUTLIOIIA
nno0bEMA, IEPUMETPAUTLIIONIATUTIOBEPXHOCTH.
Pacno3HaBaThUCTUHHBICUIOKHBIEBBICKA3bIBAHUSIOMHOT OTPAaHH
MKax,IPUBOAUTHIPUMEPBINKOHTPIIpUMEpEL. PeaTbp3agaunus
peaTbHOMKU3HU.

IloBTOpPEHME
1n00001eHHEe
(10 u

[ToBTOpEHNEOCHOBHBIXIIOHATUHUMETOTOBKYpcaSKiacca,000011
CHUE3HAHUU.

BoruncasaTb3HaueHUABBIPAXKEHUN,COACPKAINXHATYPAJIbHbBIEY
UCJ1a,00bIKHOBEHHBIEHIECSITUYHbBIEIPOOH, BEITTOIHATHIIPE0Opa3o
BaHUS YUCEJl MPU HEOOXOAMMOCTH C HAMPABIIAIOLICHITOMOIIBIO.
Bb10npaThcnoco0cpaBHEHUSUNCEN, BBIYMCIEHUN, IPUMEHATHC
BolicTBaapruhMeTHUECKUX ICHCTBUI AN PALIMOHATN3ALIMUBBIYHC
JICHUH.
OcyuiecTBIAATECAMOKOHTPOJIbBBIITOIHAEMBIX ICHCTBUIHCAMO
IIPOBEPKYPE3YyJIbTaTa BEIYUCIICHUM.
Pemarenpocrenmue3agayuu3peanbHONKNU3HA, IPUMEHATD
MaTeMaTHYeCKHe 3HAHUS JUISL peleHns 3a1a4y
U3JIPYTUXy4eOHBIXITPEIMETOB.
Pemarsnpocreiimune3agayupasHbIMUCIIOCO0aMHU,CPABHUBAT
bCIOCOOBIPEIIECHUA3a/1a41,BBIONPATHPANMOHAIBLHBINCIIOCO0.

6 xaacc(170 q)
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Ha3zBanuepasne OcHoBHoOeco1ep:kaHNe OCHOBHBIEBH/IBIIEATEIHLHOCTHOOYYAIO U XCS
Ja
(TembI)Kypca
(unciioyacoB)
HartypaabHhble ApudMeTnIecKre1eHCTBUICMHOTO3HAYHBIMUHATYPATHEIMIY | BBITOJIHATH apupMeTHIeCcKHE aAelcTBUSA c
yHciaa ucinaMu. YnucaoBbleBbIPaKEHUS, TOPSIOKACHCTBHII, UCIIONB30Ba | MHOTO3HAYHBIMUHATYPAIbHBIMUYUCIIAMU, HAXOAUTH3HAYECHU Y
(309) HUECKOOOK. OKpYTIICHHCHATYPATbHBIX YHCEI. WCJIOBBIXBBIPOKEHUN CO CKOOKaMH u 0e3 CKOOOK; BBIYMCJSATH

Jenutenu M KpaTHBIE YUCHA; HAUOOIbUWUL 0OWUll Oerumeib

MHauMeHbW€€06W€€KpClWIHO€.

PaznoxeHnneunciiananpoCTblEeMHOKHUTENH. L[ €ITMMOCTECYMMBIN

HpOI/ISBelleHI/Iﬂ.,Z[eJICHI/IGCOCTaTKOM.
PemenueTekcTOBBIX3a/1a4.

3HAYEHMABBIPAKCHUIN,COAECPIKAINXCTENICHH.
BbINOJIHATHNPUKUAKYHOLEHKY3HAUCHU YN CIIOBBIX BBIPAKEHU
A, IPUMEHATBIPUEMBITIPOBEPKUPE3YIIHTATA.
Hcnonb30BaTbIpUBBIYUCICHUSXIEPEMECTUTEILHOCHCOYETATE
JIbHOECBOICTBACI0KEHUSINYMHOKEHUS ,pacnpedenumenpHoe
CB0IICM B0 YMHOMCEHUA
OMHOCUMETbHOCI0HCEHUA ,CBOCTBAAPU(PMEeTHYECKUXAEHCT
BUI.
HccienoBaTbuncioBbIE3aKOHOMEPHOCTH,IPOBOIUTHYUCIOBBIED
KCIIEPUMEHTBHI.
dopmyMpoBaTHONPe/IeIeHUAICITUTEIIUKPATHOT0,HANOOJIBIIT
€roo0IIeroIeTUTEeNINHANMEHBIIETO00IIETOKPATHOT0,IPOCTOTOU
COCTaBHOTOYHUCEI;UCIOJIb30BATBATUIIOHATHSI  MPU  PEUICHUH
3aja4 (mpu HEOOXOIMMOCTH C OTIOPON HAAITOPUTMIIPABUIIA).
IMpumeHnaTs AJrOpUTMBI BBIYHCIICHUS HauOOJIBIIIETO
0011Ier0IeTU TEITNHANMEHBIIIETOO0IIETOKPATHOTO/IBYX UM CEIT, all
TOPUTMPA3JI0KEHUS YACIAHAIPOCTHIE MHOKHUTEIH.
HccienoBarbCcBOCTBAACTIMMOCTUCYMMBI
UIIPOU3BEICHUSYUCETICONIOPOM HABONIPOCHBIN IUIAH.
IMpuBoAUTHEIPUMEPBIUKCENC3aJaHHBIMUCBOWCTBAMU, PACIIO3HA
BAaTbBEPHbICMHEBEPHbICYTBEPKACHUSIOCBONCTBAXYHCEIL,ONPOB
epraTbHEBEPHBICYTBEPKACHUACTIOMOIIBIOKOHTPIIPUMEPOB.
KoncrpyupoBarbMaTeMaTn4ecKuenpea0KeHusiCIOMOIIBIOC
BSI30K «H», KHJTH»,«ECIIH. ..,TO. . . »MT000pasIy.
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Pemiate  TEKCTOBBIE  3a7a4yd,  BKIIOYAIOIIME  IOHSITHUS
JISITUMOCTH,apU(METHICCKIMCIIOCOO0M, HCITOIB30BaThIIEPEOOPB
CEXBO3MOYKHBIX BAPHAHTOB COMOPOI HABOIIPOCHBIMILIAH.
MoaenupoBaThX0IpeIICHHII3a a9 CITIOMOIIBIOPUCYHKA,CXEMBI,
TaOJINLIBL.
[TpuBOIUTE,pa30UpaTh,0lICHUBATHPA3IHYHbIEPeLIeHH S, 3AMUC
HpeleHHITeKCTOBBIX3a1aUCHAIPABIIIOIICHITOMOIIIBIO.
Kputnuecku OIICHHUBATh MOJTy4YeHHbII pe3yJabTar,
HAXOIUTHOIIHOKH,0CYeCTBIATHCAMOKOHTPOJIb,IPOBEPSISIO
TBETHACOOTBETCTBHEYCJIOBHIO.

Harasgnas Ilepnenouxynapnvienpamule.llapannensHvlenpsamoie. Pacno3znaBaTbHauepTE)KAX,pPUCYHKAXCIIYYaUB3aUMHOIOPACIIOIIO

reomeTpust. PaccTosiHEEMEs K 1y IBYMATOUKAMH,0TTOUKUAONPAMOM, 1yinHarry | KCHUAABYXIPAMBIX. ) 5

IIpsimbie THHAKBAJPATHOM CETKe. N300paxkaTbcnoMobIOYepPTEKHBIXHHCTPYMEHTOBKIICTYATOM

HAMJIOCKOCT [pumepbinpamvixenpocmparcmee. 6yMaFeI[BeHepGCGKaIOHII/IGCSIHpﬂMBIG,JIBeHapaJIJ'IeJ'[I)Hblg

u(74) NpsSIMbIE, CTPOUTH TPSAMYIO, IEPIICHIUKYIISPHYIOTaHHOM.
I[puBoauTH NpUMepbI napajuieIbHOCTH

UTePICHIUKYISIPHOCTH

HPSIMBIXBIPOCTPAHCTBE.
Pacno3naBaThBMHOIOYI OJIbHUKAXIIEPIEH UK Y ISIPHBICUTIapaie
JThHBIECTOPOHBI. U300pakaTbMHOTOYTOJIEHUKHCTIAPAIIICTHBIMU
, MePIEeH UK YIS PHBIMH CTOpPOHaMHU o
obpasny. HaxoauTbpaccrosinue MEXITY
JIBYMSITOYKAMHU,0TTOUKUIONPSIMON, ITTUHYITYTHHAKBAPATHOMCET
K€,BTOMYHCIICHCIIONB3YSIH(PPOBHIEPECYPCHI.

Apoon OObIkHOBEHHast  ApoOb,  OCHOBHOE  CBOMCTBO CpaBHUBATHLUYNOPSIA0YNBATHIPOOH, BLIOMPATHCIIOCO0

(329) apobu,cokpaiienue qpodeil. CpaBHEHUE U | CpaBHEHUAAPOOEH.

ynopsiiounBanue apooeit. JlecsTuanpienpoou u
METPUYECKAsCUCTEMAMED.

Apudmernueckne  ecTBUS ¢ OOBIKHOBEHHBIMH
UJICCSITUIHBIMUIPOOSIMU.

IIpeacTaBasAThAeCATHUHBIEAPOOUBBUACOOBIKHOBEHHBIXIPOOEH
u OOBIKHOBEHHBIE B BHJIE JIECATUYHBIX,
HCIO0/Ib30BAThIKBHBAJICHTHBICIPECTABICHHA IPOOHBIXUHCE
NPUNXCPAaBHEHUU, IPUBBIYUCICHUAX (TPUHEOOXOMMOCTHC

72




OtHourenue.JlenenneB1anHOMOTHOIIEHUU. Macumad, iponopit
usl.

[TonsTHenpoueHTa. BerancneHnenponeHTaoTBEIIMYMHBIMBETU YN
HBITIO €EMPOLICHTY.

Pemennie TeKCTOBBIX 3aj1a4, COAEPKAIIUX APOOU U
npoueHTsl [ IpakTrueckaspadoTa«OTHOIIEHUEIMHBIOKPYKHOC
TUKEEAUAMETPY».

HaIPAaBJIAIOIEHIIOMOLIBIO).
Hcnoab30BaThIeCITUYHBIEIPOOUTIPUIIPEOOPa30BAaHUMBEINYNH
BMETPUYECKON CUCTEMEMED.
BeinonnaTbapudmernyeckue1eiicTBUsICOOBIKHOBEHHBIMUNIE
CATUYHBIMUAPOOSIMH.
BbIuucasiTb3Ha4YeHUABBIPAKEHUH,COAECPKAMXO0BIKHOBEHHbBIE
UIECATUYHBIEPOOH, BBITOIHATHIIPEOOPAa30BAHUAIPOOEH, BHIOUP
aThCrnocod, MPUMEeHATHCBOM CTBaapU(METHIECKUX ICHCTBUMIIT
ApalMOHAIN3a MU BbIUYMCIICHUN.

CocTraBisiTb  OTHOLIGHHWA W  [PONOPLUH,  HAXOAMTh
OTHOLICHHUEBEINYHH, I THBEIMYNHYBIaHHOMOTHOILLICHNY.
HaxoauTbiKcnepuMeHTaIbHbIMILY TEMOTHOIIECHUEITMHBIOKPY
KHOCTHKeETnamMeTpy(TpuHE00X0TMMOCTUCHAIIPABIISIOIEUTTOMO

IBIO).
Haxoauts  macmtab — 1iaHa, KapThl ©U BBIYHCIIATH
PaCCTOSIHUS, UCTIONB3Ysl MacmTad ¢ OMOpoOil Ha alropuT™M
y4eOHBIX

neicTBUil. O0BSICHATD,YTOTAKOETIPOLICHT, yIIOTPEOISITHOO0OPOTHI
PEYHCOCIIOBOM «IIPOIEHT». BbIpa:kaTh MPOLEHTHl B APOOAX H
JIpoOM BIPOIEHTAX,0THOIIEHUEABYXBEIMUNHBIIPOLIEHTAX.
BbIuMcaATBIPOIEHTOTYUCIANYNCIONIOETOIIPOLICHTY.
OxkpyriasaTs 1poOM W TPOLEHTH, HAXOIUTh MPUOIMKEHUS
YU CEIPUHE0O0X0TUMOCTHCHUCIIONb30BaHUEMBHU3YaJIbHONOMOPHI.
Pemarb3agaunmHadacTu, IpoLEHTHI, IPONOPIIUN, HAHAX 0K CHHE
apobu  (MpoLeHTa) OT BEIMYMHBI W BEIUYHMHBI  TIO
e€napoou(mporeHTy), 1poOr(TIPOIIeHTa),KOTOPHIHCOCTABISICTOTHA
BeM4nHAOTAPpYroi. [IpuBOANTE,pa30upaTh,0lleHUBATH
pa3nyHbIe pelieHus, 3anucu pereHui
TEKCTOBBIX3a1a4PUHE00X0TUMOCTH
CHAMPABJISAIOMIEHTOMOIIBIO.
N3BaexaTbuHGOPMATMION3TA0TUINIMATPAMM, HTHTEPIIPETUPOB
aTbTaOJIMYHbIEIaHHbIC,0NPEIeIATbHAN0O0bIIIEENHANMEHbIICEH3
MpEeJICTaBICHHBIX IAHHBIX.
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Harasgnas
reoMeTpus.
CummMmertpus
(69)

Ocesasn cummempus. [lenmpanvuas
cummempus.Ilocmpoenue

CUMMempPUYHbIXDU2Yp.
Cummempusgnpocmpancmee.

Pacno3naBaTh Ha ueprexax M HM300paKEHUSIX, M300pakaTh
OTPYKH, CTPOMTBH C T[IOMOIIBI0 HUHCTPYMEHTOB (QUTYpPY
(0TpEe30K,JIOMaHy0, TPEYT OJIbHUK, IPSIMOYT OJIBHUK,OKPY’KHOCTb ),
CUMMETPUYHYIOIaHHOMOTHOCUTEILHOIPSMOM, TOUKHCHATIPABIIS
IOLLEUTIOMOILIBIO.
Haxoauth npuMepbl CUMMETPUH B OKPYKaIOIIEM
mupe.MoaenupoBaTh u3 Oymaru IBEUTYPHI,
CUMMETPUYHBICOTHOCUTEIHHO MPSMOIi;
KOHCTPYMPOBATh
reoMeTpUYeCKHEKOH(PUTYPAIIH, HCTIONb3YSICBO
HCTBOCUMMETPHUH,BTOMYHUCIIECTIOMOLILIOLU(DPOBBIXPECYPCOBCOIT
OpOITHAANTOPUTMYYEOHBIX ICHCTBHIA.

Beipakenus
¢
OyxkBamu (64

)

[TpumeneHnue OykB Juisl 3allCH MaTEMaTHMYECKUX BBbIPAKEHUUN

I/IHpeI[JIO)KGHHfI.EyKG@HHbleeblpanceHuﬂullMCJZOGbl enooCcmanoBx

u.

BYKBGHHBIepaBCHCTBa,HaXO)KI[CHI/IeHeI/IBBCCTHOFOKOMHOHeHTa.q)

OpPMYIJIBI.

Hcnonb3oBare OykBbl Uil 00O3HAu€HUs 4YMCEN, IpU
3aMMMCUMAaTEMaTHYEeCKUXYTBEPIKICHUN,COCTABIISATHOYKBCHHBICBBI
PaXEHUSAOYCIOBUIO3aJauH.
HccaenoBaTbHECI0KHBICUHCIIOBBIE3aKOHOMEPHOCTH, MICTIOJIB30B
aTh OYKBBIIJISL UX3AMHCH.

BblunciasaTs 4YHCIOBOE 3HAUYeHHWE OYKBEHHOTO BBIPAYKEHUS
MPU3a/IaHHBIX3HAYCHUSXOYKBCOTIOPOMHAAITOPUTMYUEOHBIX IEHC
TBUH.

3anuceiBaTh(popMyJIbI: IEPUMETPANTIIONIAAUTPIMOYTOJIbHUKA
,KBaJipaTa;UIMHBIOKPY>KHOCTH, IIJIOIAIUKPYTa;
BBINIOJIHATHBBIYHUCIEHHS TI0 STUM(POPMYIIaMm.
CocTaBasiTb(GopMyJibl,BbIPAKAIOITNE3ABUCUMOCTUMEKTYBEIU
YUHAMU: CKOPOCTb, BpeMs, paccTosiHue; LIEHa,
KOJIMYECTBO,CTOMMOCTH;[TIPOU3BOIUTEITHLHOCTD,BpeMsI,006EMPad0
THI;BBITIOJIHSITh BRIUHUCIECHUATIOATUM(DOPMYIIaM.
HaxoauThHEN3BECTHHIMKOMITIOHEHTAPH (DMETHIECKOTOICHCTBUSI.

Haransanas
reoMeTpus.
Durypsl

YeTsIpEXYroJIbHUK, IPUMEPBIYETHIPEX YTOJIBHUKOB. I IpsiMoyroiib

HUK,KBaJIpaT:CBOMCTBACTOPOH, yTIIOB, AMarOHaJICH.

N300paxkaTbHaHETHHOBAHHONUKIIETIYATONOYMareCHCIoab30BaH
HeM YepPTEKHBIX

WHCTPYMEHTOBUYETHIPEX YT OJIbHUKUC3
aJJaHHBIMHACBOMCTBAMMU:C

(4




Ha
miaockoctu(14

4)

N3mepenneyrinos. BugplTpeyronbHUKOB.

[Tepumerpmuoroyroasauka.[Inomanspurypsr. @opmynsinepu
MeTpauIIomaaunpsaMoyroiabHuka. [ Ipubnmxénnoensmepenuen

nomaauduryp.
Ipaxkmuueckaspaboma«llnowadvkpyeay.

IapaJuIeIbHbIMU, MEPIECHANKYIISIPHBIMU, paBHBIMU
CTOPOHAMU, ITPSIMBIMUYTIIAMHUUIP.,pAaBHOOEIPEHHBINTPEYTOJIbHU
k.Ilpennarate ®  00cyxaaTh  cnoco0bl, AJTOPUTMbI
noctpoenus. Ucciie10BaTh, MCIOIb3YSIIKCIEPUMEHT, HAOII0JCHH
€,MO/IeIMPOBAaHNE,CBOI CTBATIPSMOYTOJIbHUKA, KBaApaTa,pa3orBa
ThHATPEYTOJIbHUKHCOIIOPOMHABOIIPOCHBIUILIAH.
O00CHOBBIBATH,0IIPOBEPIraThCIIOMOIIBIOKOHTPIIPUMEPOBYTBE
PAKACHUSAONPSIMOYT OJIbHUKE,KBAIpaTe,pACli03HABAThBEPHBICH
HEBEPHBICYTBEPKICHHUS.
HN3mepsATb M CTPOMTHL C IIOMOIIBIO TPAHCIOPTHpA YIJbl, B
TOMYHMCIIE B  MHOIOYI'OJIbHUKE, CPaBHUBATb  YIJIBL;
PaCNoO3HABATBOCTPbIC,IIPSAMBIE, TYIIbIE,pa3BEPHYTHICYTJIBI.
Pacno3naBathb,n300paxaTbOCTPOYTOJIbHBIN, IPSIMOYT OJIbHBII, T
YIOYT'OJIBHBIN, paBHOOEAPEHHBIH,
PaBHOCTOPOHHUHTPEYTONBHUKH(ITPUHEOO
XOJIUMOCTHCUCIIONF30BaHNEMBU3YATbHOHOTIOPHI).
BoruncasaTs MIEPUMETDP MHOI'OYTOJIbHUKA,
IJI0LIa/IbMHOT Oy OJIbHUKapa30eHUEMHAIPSIM
OYTOJIbHUKHU,HapaBHBIE(PUTYPBI, UCTIOTIH30BATbMETPUIECKUEETUH
WLBIM3MEPEHUSIUIMHBI U IIOIIAIN C ONIOPOM HA alrOpUTM
y4eOHBIX
nevicteuil. Ucnoib30BaTHLNPUOINKEHHOEU3MEP eHH e [TTHHUTLIO
mjaieiHa KJeT4aToi Oymare,
MpUOIMKEHHOEU3MEPEHUEUTUHBIOKPY>KHOCTH,
IUIOIIAAUKPYTa.
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ITonokuTEILHBIEN
oTpHULaTeIbHbIEYH
ciaa

(409)

Lenbieuncna.Moodynvuucna,ceomempuyeckasunmepnpemayus
Mmooynsa. HucnosvienpomednCcymiu.

[TonoxxuTtenpHbIeHOTpULIATENbHBICUHCIIa. CPaBHEHUEIIOIOKHUTE
JIBHBIX H OTPUIIATEIBbHBIX qHCeIl.
ApudMeTHIecKre1eHCTBUSACIIONOKUTETFHBIMUNOTPUIIATEIIBH
BIMHUYHCIIAMHU.

PemennerexcToBhIX3a/1a4.

[IpuBoANTHIPUMEPBIKCITIONH30BAHUSIBPEATHHOMKHUZHUITONIO0XKA
TEJIbHBIXU OTPUIATEIHHBIXYHCEI.

N3o06paxkath I qHCIa, MOJIOKUTETHHBIC "
OTPHIIATEIIbHBICYHCIATOYKAMUHAYHACIIOBOUIIPSIMOM, NCTIOIb30BA
TBYHCIIOBYIOTIPSMYOJIJISI CDABHEHUS YHCEIL.
[IpuMeHATHIPABUIACPABHEHUS, YIOPAI0YNBATHIICIBICUNCIIA;
HAXO00UmMbMOOYIb YUCIA.

@opMyJIMPOBATh MPABWJIA BBIYUCICHUS C TOJOKUTEIHHBIMU
MOTPHIIATEIIbHBIMUYHCIIAMU, HAXOAUTh3HAYEHUSTIHCIIOBBIX
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BBIPAYKCHHI, CoZepKaIINX
JIEACTBUSACIION0KUTEIbHBIMUMOTPHIL

aTeNbHBIMIYMCIIAMUIIPUHEOOXOJUMOCTH COTIOPON HAAITOPUTM

MpaBuIa.

IpuMeHSITHCBOHCTBACIOKEHUSINYMHOKCHHS ITISITIPE0Opa3oBaH

HSICYMMHUIIPOU3BECHUI.

IIpencraBienne
JTAHHBIX
(69)

[IpsmoyronpHass cucTeMa  KOOpJIMHAT  Ha
mockocTu. KoopAMHATHI TOUKUHATIIIOCKOCT
u,a0cIuccan opJauHaTa.

Cronbyarbie ¥ KPyroBbIe

nmuarpammbl. [ Ipaktuueckaspabora«llocTpoenuen

uarpamm».

Pemenne  TeKCTOBBIX  3amay,  cOAepXKalIUX
JaHHBIC,IIPEICTAaBICHHBIEBTA0IUIIAXUHATHAT PAM

Max.

O0BSACHATLMULIIOCTPUPOBATHIIOHATHEIIPSIMOYTOJIBHOMCUCTE
MBIKOOPIMHATHAIIOCKOCTH, UCII0JIb30BATHTEPMUHOJIOTHIO;
CTPOUTH Ha KOOpAMHATHOMN IUIOCKOCTH TOUKH
U(PUTyphITI03aJTaHHBIMKOOPIMHATAM, HAXOAUTbKOOPIMHATHITOUE
K.

YUnuTaThCcTON0UYATHIEUKPYTOBbIEINAarPAMMBbI; HHTEPIPETHPOBAT
bJ/IaHHBIC;CTPOUTHCTONOYaThIeAnarpaMMbl. Ucnioib30BaTh
uHdopmanmuio, MPEICTABICHHYIO B
Tabyuax,HaguarpaMmmMaxUisipelIeHUSI TeKCTOBBIX3a/1a4uN3a/1au 13
peanbHOMKU3HH.

Harasanas
reomerpus.
Durypsl

B
npocrpancrse(9

1)

Ipsimoyzonvusitinapanienenuned,Kyo, npusma, nupamuod, KoHyc
,yunuHop, wapucghepa. I30opasicenuenpocmpancmeennvixgucy
p-IIpumepbipazeépmokmHO202paHHUKOS, YUIUHOPA U KOHYCA.

Ilpakmuueckas paboma «Co30anue
MOOeneunpoCmpancmeeHHbIXPuaypy.

Tousmueobwvéma, eounuyvlusmeperusoovéma. OovEmnpamoyeo

JIbHO2ONapanienenuneoa,kyoa, popmyaviodwvéma.

PacnoznaBaTbHauepTEkKaX,pUCYHKAX,0MUCHIBATBIINPAMHULY,ITP
U3MY,IWJIMHAP,KOHYC,11ap, H300paKaTbUXOTPYKH,MO/IeJINPOBA
ThU30yMary,1acTUINHA, IPOBOJOKUHIP.CHAPABIIAIOIEHTIOMO
11610. [IpUBOAUTHENIPHMEPbIOOHEKTOBOKPYKAIOIIETO MUDpa,
UMEIOMX(OPMbIHA3BaHHBIX TEJ.
Hcnoab30BaTbTePMUHOJIOTMIO: BEPIINHA, PEOPO,IPaHb,0CHOBAH
1€e,BBICOTA,PaINyCUIUAMETD, PA3BEPTKA.

H3yuars, HCIIOJNB3YS 9KCHEPUMEHT, HaOmro1eHue,
WU3MEpPEHUE,MOJCIUPOBAHNE, B TOM YHCJIE KOMIIBIOTEPHOE,
HONMHUCHIBATHCBOIICTBA Ha3BaHHBIX TCJI, BBIABJATH CX0/ACTBA "
PA3JIMYHA:MEXKTY MUPAMUAON U NPU3IMON; MEXAY LUIMHIPOM,
KOHYCOM HILIaPOM.
Pacno3naBaTbpa3BépTkunapasienenunesia,kyoa, ipu3Msl, miupa
MUJBI, KOHyca, IWIMHApPA, KOHCTPYMPOBAThb  JaHHBIE
TeJ1an3pa3BEPTOK,CO3JaBaTbUXMOAEIHCHAIIPABIIAIOIEHITOMOIb
10.
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Co31aBaTBbMO/1€JIMIIPOCTPAHCTBEHHBIX PUTYp(M30yMaru, IpoBoJI
OKHM, IUIACTWJIMHA M Jp.) C OHNOpOM Ha  alroOpUTM
Y4eOHBIX ICHCTBUI.

N3mepsaTbHAMOACIAX: [UIMHBIPEOEPMHOI OIPaHHUKOB, TUAMETP
niapa.
Boruucastenogopmyaam:o0bEMIPIMOYTOIbHOT OIIapaLIeIen
unena,Kyoa;ucrosib30BaTheIMHUIBIN3MEPEHUS00bEMA; BBIYM CJI
ATBOOBEMBITEN,COCTABICHHBIXU3KYOOB, [1apaJUIeIEIUIIE/I0B;
pemaTb 3ajpa4m c peabHBIMU JaHHBIMU
COITOPOMHACTIPaBOYHYIOWH()OMAIIHUIO.

IHoBTOpEHME,
00001mIEHME,
cHcTeMaTH3alus
(204)

[ToBTOpEHNEOCHOBHBIXTTOHSITHIUMETOI0BKYPCOBS M6
KJIaCCOB,000011IeHNEeNCUCTEMATHU3AIMSI3HAHUA.

Bor4uciasaTb3Ha4eHUABBIPAKECHH,COAEPIKAINXHATYPAJIbHBIE,
Lenble,  TOJOXKUTENBbHBIE M OTPULATEIBHBIE  YHUCIA,
OObIKHOBEHHBIE U JIECATUYHbIE  JApOOHU,  BBIIOJHATH
peoOpa30BaHUSYHUCEINBBIPAKEHUHIIPUHEOOX0IUMOCTHC
HAIPABJISIOMIEHTOMOIIBIO.
Br10upaTbcnoco6CcpaBHEHUSYUCEN, BBIYUCIICHU N, IPUMEHATH
cBoiicTBaapu(pMeTHUECKUXIeHCTBUIATIAPAlIMOHAIN3ALIUN
BBIYMCIICHUM.
Pemarenpocreiimue3agaynu3peasbHONKN3HA, IPUMEHATH
MaTeMaTHYeCKHEe3HAHUSA IIAPEIICHUA3a1a4U3IPYTUX
IIPEAMETOB.

Pemarbnpocreiimue3agaqyupasHbIMHCIIOCO0aAMH.
OcyuecTBIAATECAMOKOHTPOJIbBBITOIHAEMBIXICHCTBUIH
CaMOIIPOBEPKYpPE3YIbTaTaBBIYMCICHHMN.

TEMATHUYECKOEIINIAHUPOBAHUEYYEBHOI'OKYPCAAJITEBPA»(ITIOI'OJAMOBYYEHMU )




7 xaace(102 9)

Ha3Banuepa3sne
Ja
OcHoBHOecOIepKAHHE OCHOBHBIEBHABLIESATEILHOCTHOOYYAIOIIUXCS

(TeMBbI)Kypca

(4uci04acoB)
Yucaa [TonsiTHEepamoHAIbHOTOYHKCIIA. CucTeMaTH3UPOBATHHOOOTAIATH3HAHUSI0000BIKHOBEHHBIX U]
UBBIYMCJIECHHUS. ApudmerndeckueaericTBUsCpaHOHATLHBIMUYKACTaMU.CpaBHE | €CATUIHBIXAPOOSX.
PanuonanbHble HUE,yIOoPSAJ0UYMBAHUEPAIIMOHATIHBIX UM CETT. CpaBHUBATh H YNOPSAOYHMBATH [JPOO0H, TPeoOpa3oBbIBas
yHciaa CreneHbCHATYpaIbHBIMIIOKA3aTEIIEM. MPUHEOOXOAUMOCTHIECATUIHBICAPOOUBOOBIKHOBEHHBIE,00bIKHO
(254) PerenreocHOBHBIX3aAauHAAPOOU, TPOLIEHTHIU3PEATHbHOUIIPAKT | BEHHBICBIECATUYHBIE,BUACTHOCTUBOECKOHECUHYIOIECATUIHYIOP

HKH.

HpI/ISHaKI/I JACIMMOCTH, Pa3JI0KCHUA Ha

MHOXUTCIIMHATYPAJIIbHBIX YHUCCII.

Peanbunie 3aBHCHUMOCTH. [Ipsamas "

00paTHasATIPOIOPITUOHAIEHOCTH.

00b.
[IpuMeHATHPA3HO00PA3HBIECTIOCOOBIMITPUEMBIBBIYN CIEHUS
3HAYEeHU APOOHBIX BbIPasKEeHMH,
COZIePKANMX0OBIKHOBEHHBICHIECATHIHBICPOON :3aMEHATHIIPHH
€00X0IMMOCTHIECATHUHYIOIPOObOOBIKHOBEHHOMNOOBIKHOBEHHY
10 NECATUIHOM, NIPUBO/IUTH BBIpa)KEHHE K
bopme,Hanbosieey J0OHON IABBIUMCIIEHUH, TPe0Opa30BbIBATHIP
OOHBIE  BBIpAXEHMS  HAa  yYMHOXEHHE U JIeJIeHue
JECATUYHBIXIPOOEHK e CTBUSIMCLIENBIMUYUCIaMU(TTPUHEOOX 01
MMOCTHCHAIPABIISAIOIIEHITOMOILBIO).
IIpuBoANTHYMCI0BbIeHOYKBEHHbIEIPUMEPBICTEIEHUCHATYpA
JTHHBIMIIOKA3aTeNIeM,00bSICHAI3HAYCHUSIOCHOBAaHUACTETICHH U

TMOKa3aTeNsl CTENEHH, HAaXOAUTh 3HAYEHHs cTereHeiBuaa a (a
— no0oe pannoHaIbHOe qHCIIO, n —
HaTypaJIbHOEUHCJII0)CONOPOHHACTPABOYHYIOUH(DOPMALIHIO.
[ToHMMaTHCMBICA3ANUCHOOTB TN XYM CEICTIOMOIIbIIECATHY
HBIX JApoleidi H cremeHed w4mcaa 10, OpUMEHATH HMX
BpeaJbHBIXCUTYAIUSIX.

IIpuMeHsiTh  NpHU3HAKM  JI@IMMOCTH,  pa3JOXKEeHHUs  Ha
MHOXHUTEJIHMHATYPATbHBIX YUCE].
Pemarenpocreimue3agaymHaqyacTy, IPOLEHTHL, IIPOIIOPLIUH,
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HaHAX0XKACHUEAPOOH(ITPOIICHTA)OTBETMYMHBIMBETUINHBIITOEE

Jpodu (mporieHTy), Ipodu (porieHTa), KOTOPBIN
COCTaBIIsICTO{HABETHUMHAOTIPYToi. [IpUBOANTH,pa30upaTh,01]
€HUBATh  pas3lMyYHBIC  PCIICHHSA, 3alUCH  pEIICHUM
TEKCTOBBIX3a/1a4.

Pacno3naBaTbuO0BACHATD,0NMUPASCHHAONIPEACIICHUS, IPSIMOTIP
OTIOPIIMOHATHHBIEHOOPATHOMIPOIIOPITMOHATTLHBIE3aBUCIMOCTH
MEXIY BEJIMYMHAMU; NPUBOIAUTH NPUMepbI
ATUX3aBHUCUMOCTEUH3PEAIbHOTOMUPA, U3APYTUX YUCOHBIXIIPEIME
TOB.

PemarbenpocrenmmuenpakTuko-
OPHEHTHPOBAHHbIE32IaYMHAAPOOH, IPOLEHTBI, IPAMYOHOOP
ATHYHOINPONOPUHOHAIBLHOCTH,IIPONOPLMH.

Anredpanyeckue
BbIPaKeHUsl
(274)

byxBennsieBbIpaykenus.IlepemMennsbie. JlonmycTuMple3HaUCHUSTIE
peMeHHBIX.DOPMYIIBIL.
[TpeoOpa3oBaHNEOyKBEHHBIXBBIPAXKEHUNA, PACKPBITHECKOOOKHUITP
MBE/ICHUETIO00HBIX CTaraeMbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM

nokasareneM. MHOTO4JIEHBI. CrnoxeHnue,
BBIYUTAHUE, YMHO>KE€HUEMHOI OUJICHOB.
@opMynBl  COKpPAIEHHOTO

YMHO)KGHI/ISI.Pa3J'IO)KeHI/IeMHOFO‘IJ'IeHOB
HaMHOXUTCIIN.

OgunagerbHa0230BOMYPOBHeIreOpanuecKONTEpMUHOIOTUEIH
CHUMBOJIMKOW, IPUMeHATHEEBIPOIIECCEOCBOCHUTYICOHOTO
MaTepuaia.
HaxoauTb3HaueHUA0yKBEHHBIXBBIPAKCHUHITPU3aJaHHbIX3HAUE
HUSX OYKB;BBITIOJIHATH BEIYUCICHUATIOPOPMYIIaM.

BbInoHATL ~ npeoOpa3oBaHMs — LIEJIOTO  BBIPQKEHUS B
MHOTOWICHIIPUBEACHNEMITOA00HBIX CITaraeMbIX,pACKPBITHEMCKO
OOK.
BbINoIHATHYMHOKEHUEOAHOWICHAHAMHOT OWICHUMHOT O4JIeHa
HaMHOTOYJICH, IPUMEHATh()OPMYIIBIKBAIpaTaCyMMbIMKBAApaTap
a3HOCTHCONOPOMHACIIPABOYHYIOMH(POPMAIIHIO.
OcyuecTBIATHPA3I0)KEHUEMHOTOUIEHOBHAMHOKUTETUITY TEM
BBEIHECEHUS 3a CKOOKM oOmiero MHOKHATEIIS,
IpUMEHEHUA()OPMYIBIPa3HOCTUKBAAPATOB,(HOPMYIICOKPAIIEHHO
rOyYMHOKEHHSICOTIOPOHHACTIPABOYHYIOMH(POPMAIIHIO.
IIpuMeHATHIPEOOpa30BAHUEMHOTOWICHOBIAPEILICHUSIPA3INIH
BIX337]aYN3MaTeMaTHKH,CMEKHBIXITPEIMETOB, H3PECATbHOUITPAKTH
KH.

3HAKOMHUTBCACHCTOPH eI pa3BUTUAMATEMATHKY.
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YpaBHeHust YpaBHeHue, IpaBUIapeoOpa3oBaHUsyPAaBHEHHS,pPABHOCHIILHO | PemaTbinHeiHOCYpaBHEHUECOTHOUITEPEMEHHOM, IPUMEHSISITIP
U CThYPABHEHUH. aBHJIa nepexoja oT HCXOJIHOTO YpaBHEHUS K
HepaBeHCTBa(2 JIuneitHOeypaBHEHUECOIHOMIIEpEMEHHON paBHOcUIIbHOMYeMYOoneenpoctoroBuia. [IpoBepaTs,BiseTCsII
0u) MIEPEMEHHOM, peIlIeHUEe JIMHEHHBIX YpaBHEHUU. PellleHne | HKOHKPETHOCUUCIIOKOPHEMYPABHEHHUS.
3a]a4CIIOMOLIBIOYPaBHEHHUI. MMoxdoupaTbnpuMepbITTAPYNCE, ABIISTIOMIUX CSIPEIICHUEMITNHEITH
Jlunetinoe  ypasHenmue ¢ 08yMA NepeMEHHbIMU U €20 |OTOYPABHEHUSACIABYMSIEPEMEHHBIMU.
epagur.CucreMa JAByX JIMHEHHBIX YypaBHEHHH ¢ JBYyMs | CTPOMTBBKOOPIUHATHONIIIOCKOCTUTPAPUKINHECHHOTOYpaBHEH
nepeMeHHbIMU. PerlieHnecucreMypaBHEHHICIIOCOOOMITOICTAHO | MSICABYMSIIEPEMEHHBIMU(TIPUHE00X0TMMOCTHUCHCIIONB30BAHNEM
BKHHCIIOCOOOMCIIOKEHHUS. CMBICTIOBOHOTIOPHI);TTOJIE3YSAChIPaUKOM, IPUBOAMTHIPUMEPbI
pelIeHUsypaBHEHUSI.
HaxonurbpenmeHuecucTeMblIBYXJIMHEHHBIX YPaBHEHUNCABYMS
NEPEMEHHBIMUCOTIOPOHHAAITOPUTMYUeOHBIX IeticTBUI. CocTaBI
SITb M PpeliaTb YPAaBHEHUE WJIM CUCTEMY YpaBHEHHUU
[I0YCJIOBHIO331a4U, THTEPIIPETHPOBATHBCOOTBETCTBUMCKOHTEKCT
OM33/JIaYUII0JIyYeHHBIMPE3YyIbTaTCONOPOITHABOIIPOCHBIMILIAH.
Koopaunarsi KoopannararouknHanpsmon. UucnoseienpoMexyTku.PaccrosiH | U300paxaTbHaKOOPAMHATHOUIPSIMOUTOUYKN,COOTBETCTBYIOIIHE
" ye MeXAy JBYMsl TOUKaMU KOOPJAUHATHOM 3a/IaHHBIMKOOPAMHATAM,JIy4YH,0TPE3KU, IHTEPBAJIbI;3aIChIBATHU
rpapuxu.dy npsmoilIpsmoyronbHascucTeMakoOpAHHATHAILIOCKOCTH. I IprM| XHaanreOpanuecKkoMs3bIKe.
HKIH(244) epbirpadukoB,3aganHbxGopmynamu. UtenuerpadukoBpeanbasl | OTMEYaTh B KOOPAMHATHOW  NMJIOCKOCTH  TOYKH  TI0

X3aBHCHMOCTEH.
[Tonstuepynkunu.I'padpukpynkunn.Cpoiictadpynkumii. JInue
nuaspyakuus.Ilocrpoennerpadukanuueiinoiynkunn.l'padpu
KpyHKIIIIY=kXx+b.

3aJJaHHBIMKOOPIMHATAM;CTPOUTHI PAPUKHHECITOKHBIX3aBHCUMOC
Teil,3a1aHHBIX POPMYTTIaMU,BTOMYHNCIIEC
MOMOILBIOLU(POBBIXJIA00PATOPHIA.
IIpuMeHATh,H3y4YaThIPEUMYIIeCTBA, HHTEPIPETHPOBATHIPA

buyeckuit croco6 IIPEICTABIICHUS u aHanu3a
pa3zHo00pa3HOMKU3HEHHOMNH(DOpMALIUH.
OcBauBath Ha 0a30BOM ypOBHE TOHATHE  (DYHKIUH,

OBJIa/IeBaTh() YHKIIMOHATTLHOUTEPMHUHOJIOTUEH.

Pacno3naBath nmHeiiHyto ¢(yHkuuio Yy=kx+b, ommcpiBaTheé
CBOMCTBAa B 3aBHCHMOCTH OT 3HaueHHi KoddduimentoB K u
b(rpu HEOOXOAUMOCTH COMOPO HAAITOPUTMIIPABHUIIA).
Crpoutbrpaduku tuHeiHHONPyHKINH, P yHKITHHY=KX+D
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Hcnoab3oBaTb UG POBBIEPECYPCHIIAIOCTPOSHUATPAPUKOBD
YHKIUAHA U3YYEHUSNX CBOMCTB.
IIpuBOAUTEIIPUMEPBIINHENHBIX3aBUCUMOCTENBPEaIbHBIXIIPOLEC
CaxH sIBJICHUSX.

IloBTOpPEHME
Ho000meHune
(64)

I1oBTOpEHNEOCHOBHBIXIIOHATUMMMETOIOBKYpCa/Kilacca,

00001IIeHNE3HAHUH.

BoriOuparb, mnNpuMeHSATH CHOCOOBI  CpPAaBHEHMS  YHUCE,
BBIYMCIICHUH,  TpeoOpa3oBaHUW  BBIPAKECHHH,  peIICHUs
YpaBHEHUUTIPUHEOOX OAMMOCTUCHANPABIIAIOIICHTTOMOIIIBIO.
OcynecTBIAATHCAMOKOHTPOJIbBBITOIHAEMbIXICHCTBUIH
CaMOIIPOBEPKY pe3ysbTaTa BBIYHCICHUHN, MPeoOpa3oBaHUM,
MOCTPOCHUH.
Pemarbnpocreiimue3agaqyun3peanbHOMKU3HA, IPUMEHSATH
MaTeMaTH4YeCKHe3HAHUSIISIPEIICHUA3aIauu3IPYTUX
MPEIMETOB.

Pematy mnpocreiiline TeKCTOBbIEe 3aJayM,
BbIOMPATHCNOCOOBIPEIIICHUSI3a AU M.

CpaBHUBATDb,

8 kaacc(102 u)

Ha3Banuepa3sne
Ja
OcHoBHOeconep:kaHNe OCHOBHBICBH/IBIEATEIBLHOCTHOO YA LU XCS
(TeMBI)KYypCa

(uncioyacon)
Yucaa KBanpatHsliikopensusuncna./lonamueobuppayuonanrvrnomyuca | @opMyJIMpoBaTh  onpeiejleHHe KBaJpaTHOTO KOpPHSA U3
UBBIYUCJICHH e./lecamuunvlenpubaudricenuauppayuoHaIb HbIXYUCEIL. qucia,apuMeTHIECcKOro KBaJpaTHOTO KOpHS npu
s.KBagparn Heticmeumenvnulie yucna. CpasHenue 0elicmeumenbHbix HEO0XOIMMOCTH CBH3YyaIbHOHOMOPOH.
bICKOPHU yycen. ApupMeTHUCCKUNKBAAPATHBIA KOPEHb. IIpumeHATHONIEPAIIMION3BIICUCHUSKBAIPATHOTOKOPHSIN3
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(154)

YpaBHeHHEBU A X°=a.
CaoiicTBaapupMeTHIECKUXKBaApaTHRIXKOpHEH. [[peoOpazoBan
MEYUCIIOBBIXBBIPAXKEHUM,COACPIKATUXKBAIPATHBICKOPHH.

YHCIIa, HCTIO0JIb3YATPUHEOO0X 0 TUMOCTHKAIBKYJISTOP.
OueHnBaThKBaIPaTHBIEKOPHULIEIBIMUYUCIAMUHUIECITUYHBIMU
JIPOOsMU.
CpaBHUBATBHYNOPSIA0YNBATHPALMOHATbHBIEUUPPALIMIOHATIBH
bl€ qucia, 3alMCcaHHbIe C MOMOILBIO
KBaJIpaTHBIXKOPHEHIIPUHE00X 0 IMMOCTHCHAIIPABJIAIOIIEHITOMOLI]
BIO.

I/ICCJIeIIOBaTbypaBHeHI/IeXZ:a,HaXOI[I/ITLTO‘IHLIGI/IHpI/I6HI/I>KéHHLI
exopau npua >0.
HccnenoBarbcBoiCTBAKBAIPATHBIXKOPHEW, TPOBO YU CIIOBBIE)
KCTIIEPUMEHTBICUCTIONB30BAHUEMKAIBKYISATOPa(KOMITBIOTEPA).
IIpumensiTbcBoiicTBaapupMeTHYECKUXKOPHeHIANpeodpas
OBAHMSIBBIPAKEHU.
BoinoaHATHIpocTeMeNnpeodpa3oBaHMABBIPAKCHUH,COIEPK
AIlIMXKBaIpaTHBIEKOPHU. BeIpakaTbIEpEMEHHBIEU3T€OMETPUYEC
KUX W ¢usnueckux  ¢opMya IpHU  HEOOXOAUMOCTH
COIOpPOMHAIIPABUIIO.

BoruncasarTs 3HAYCHHUSA BBIPAXCHUI, COJIepIKaIINX
KBaJIPaTHBIEKOPHU,UCIIOIb3YSNPH HEOOXOMMOCTUKATIBKYIATOP.
Hcnonb30BaThBXOAEpELICHHU3a0auIEMEHTaPHBIENIPEICTABIICH
Us1,CBSA3aHHBIECTIPUOTMKEHHBIMU3HAYEHUIMUBET YN H.
3HAKOMUTHCACUCTOPUEHPA3BUTHAMATEMATHKH.

Yucaa
HBLIYHMCJIEHH
s.

CreneHn
CIEeJIBIM
nokasarejieM
(79)

CreneHb ¢ 1enbIM nokaszateneM. CtangapTHas 3a1UCh
yncia.Pa3MeprioObeKTOBOKpYKatoeroMupa(0Ta1eMEHTapHbI
XYaCTUITIOKOCMHUYECKUX0OBEKTOB), NTUTEIIBLHOCTHIIPOIIECCOBBO
Kpy>KaroeMMupe.

CBoOICTBaCTEIICHUCIICIBIMITOKA3aTEIICM.

®opmyaupoBaTh  oOmpeaeleHHe  CTEIEHH C  LEIBIM
nokasareneM(Ipu He0OX0IMMOCTH MTOBU3YaJIbHOHOIIOPE).
IIpeacraBasiTb3anuCcbO0IBIINXUMATBIXYHCEIBCTAHAAPTHOMBHU
ne.CpaBHUBATbYNCIIaWBEIMYMHbI,3aIMCAHHBIECHCIIONB30BaHHIE
Mcrenenu 10.
HCHOJIb30BaTl)?-aHl/ICb‘—II/ICeJ'IBCTaH,ZIapTHOMBI/I}Ie,HJ'ISIBBIpa)KeHI/IH
Pa3sMepoBOOBEKTOB, UTUTEIBHOCTUIIPOLIECCOBBOKPY KAIOIIEM
MUpeE.
DopMyIHPOBATH,3ANNCHIBATHBCUMBOJIMYECKO(popMmen
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WLIIOCTPHPOBATHIIPMMEPAMH CBONCTBACTEIICHUCLEIBIMIIOKA3a
TesieM(IPUHE0OX0IMMOCTUCHUCITIONB30BaHUEMBU3YaIbHONOIIOPHI
)-
IIpumeHsITECBOMCTBACTENIEHUAIANIPEOOPA30BAHNABBIPAKEHUH,
COJZIEPKalINX CTENEHUCLIEIBIMIIOKA3aTEIEMCUCIIOIb30BAHUEMCIIP
aBOYHOHMH(pOpMALUU. BEINOJHATH el CTBUSICUNCIIAMH, 3aITMCaH
HBIMUBCTaHIapTHOMBH/IE(YMHOXKEHUE, IeIEHUE,

BO3BE/ICHUCBCTEIICHB).

Aareopanuyeckue | KpanparaeiiTpéxunen.PasnoxennexBanparHororpéxuicHanaM | PacnmosHaBaTbKBaipaTHBIATPEX WIEH,yCTaHABIMBATHBO3MOKHOC

BbIPaKCHUS. HOKUTEIH. Th €ropas3ioKEHUSIHAMHOXHUTEIH.

KBaaparusbrii PackiaabiBaTbHAMHOKHMTEJIUKBAIPATHBIATPEXYIICHCHEOTPHLIA

TPEX4iIeH TEeJIbHBIMIUCKPUMUHAHTOMIIPUHEOOX 0JJUMOCTUCOIIOPOItHAAITOp

(59) UTMIIpaBUIIA.

Adredopanyeckue | AnreOpanyeckas IpoOb. Jomnyctumblie 3HaueHus | 3anuchiBaTL  anreOpanyeckue — BblpaxkeHus.  Haxoaurtsh

BbIPasKeHUSI. NIEPEMEHHBIX,BXOIALINXBaITreOpanyeckrueBbipaxkeHus.OCHOBH | 001aCThONPEACICHUAPALIIOHATBHOIO BEIPAXKEHHUSI.

Aaredopandeckasi | oecBolicTBoanredpanueckoinapoou. CokpaiieHueapooei. BbINOJHATL  YUCIIOBBIE  TOJCTAHOBKM U BBIYMCJIATH

ApooL CroxxeHne,BbIMUTaHHE, YMHOXKEHHEH IeIeHuealreOpanyecKuxyl | 3Ha4eHUeIpoOn, BTOM YHCIIECIIOMOIIBIO KAJIbKYISATOPA.

(159) po6eii.ITpeoOpa3oBanueBbIpaskeHHM, coiepxkamuxairedpanyec | @opmMyIMpoBaTHOCHOBHOSCBONHCTBOAITEOpanYECKOUPOOUHT

KHenpoou. NMPUMEHATbEToIIIATIPe00Opa30BaAHUSIAPOOEH.

BoinoaHAThAecTBHsACANTEOpandeCKUMUAPOOIMUTIPUHEO0X 0T
MMOCTHCHaIpaBisomennomonisio. I JpumenaTeripeodpasoBanus
BBIPAKEHUIN JUIS peleHus 3a1ad.
BoipaxatbnepeMeHHbIen3PopMyI(PU3NIECKUX,[EOMETPUYECK
UX,0NHCHIBAIOIINX OBITOBBIECUTYAITUH ) TIPUHEO00X OIMMOCTHCHAIIP
aBJISTIOIIEUITOMOIIBIO.

YpaBHeHust KBanparnoeypaBHenue.HenonnoekBanpatHoeypaBHeHne. @opm| Pacno3naBaTbKBaipaTHBICYpaBHEHUS.

" yJIaKOpHEWKBaJpaTHOroypaBHeHus. 1TeopemaBuema. 3anuceIBaTh(POPMYJITYKOPHENKBAAPAaTHOTOYPABHEHNS; peIATh

HepaBeHcTBa. K PemenneypaBHeH,CBOAAMMXCAKKBaApaTHeIM. [ [pocTeiimmenip | KBaapaTHble  yPaBHEHUsI — TIOJHbIE W HEMOJIHbIE

BaJIpaTHbIeypa 00HO-paIMOHATTLHBICYPABHCHHUS. (cucrnonbp30BaHUEMCIIPAaBOYHOMMH(DOPMALIHH).

BHECHHSHA Pemenne TEKCTOBBIX 3a7ad ¢ MOMOINBIO  KBagpaTHbIX | [IpoBoauTh mpocreiimime uHcC/IeJ0OBAHUS  KBaJApPaTHBIX

(1549)
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YpaBHEHUM.

YpaBHEHUM.

Pemate,  ypaBHeHMsi, CBOZAsfIIMECS K  KBaApaTHBIM, C
MOMOIIBIONIPe0Opa30BaHNHN3aMEHONTIEPEMEHHOMCOIOpOHAAIT
OpUTMIIpaBHIJIA.
Ha6monaTbHaHAIN3MPOBATHCBI3bMEXIYKOPHAMUUKO3 D uiim
€HTAMMKBAJPaTHOTOypaBHEHUS.

Ilpumensamo meopemy Buema ons
PpeueHUuA3a0ay (CUcnonb308aHuemMoopasya).
PemarbTekcTOBBIE3aJaUHATEOPANYECKIMCIIOCOO0M  TIEPEX 0T
UTh OT CIOBECHOW (HOPMYJIHPOBKM  YCJIOBUSI  3aJadu
KajareOpanyecko MoJeNu NyTEM COCTABICHMS YpaBHEHMS
(mpuHEO0X0JMMOCTHCHAIPABIIAIOIEHIOMOIIBIO );pEIaThCOCTaB
JIEHHOEYPAaBHEHUE; UHTEPIIPETUPOBATH PE3YNIbTAT.
3HAKOMUTBCACHCTOPHEl pa3BUTHAANTEOPHI.

YpaBHeHus JIuneliHOeypaBHEHHUECABYMIIEPEMEHHBIMU, erorpaguk,npume | Pacno3naBaThb nHEiHbIE ypaBHEHUS C IBYMS

" PBIpELICHUSYPABHEHUN BLIEIIBIX YUCTIAX. nepeMeHHbIMU. CTPOUTH rpaduKu JTUHEHHBIX

HepaBeHcTBa.C PemennecncreMIByX IMHENHBIX YPABHEHUNCIBYMSITIEPEMEHHBI YPaBHEHUH, B TOM YHCIICHCIHOJIb3yH

HCTeMbIypaBHe mu.[IpumepsIpenieHnsIcHCTeMHETMHEHHBIX ypaBHEHUICABYMS | IM)POBBIE pecypchl (Ipu HE00X0IUMOCTHU

HUH IIEPEMEHHBIMH. COIOPONHAAITOPUTMYUYEOHBIX IEHCTBUI).

(134) I'pagdhuueckasunmepnpemayusiypasnenuscogymanepemennvimy | PasjimyarbnapaiuieabHbIEHIIEPECEKAONINECATIPAMBICTIONXYPaB
UCUCTNEMYPABHEHULCOBYMANEPEMEHHBIMU. HEHHUSM.
PeleHneTekcToBbIX3a1a4CIIOMOIIBIOCUCTEMYPABHEHUA. Pemiate cuctemMbl JBYX JIMHEHHBIX YPaBHEHHU C

JBYMSIIEPEMEHHBIMUIIOICTAHOBKOMMCIIOKEHUEM.
Pemiate mpocreillune CUCTEMBI, B  KOTOPBIX OJHO U3
yYpaBHEHHIHE SBISETCS JMHEWHBIM TNpU HEOOXOIMMOCTH C
HaIPaBJIAOILEUIIOMOILIBIO.
IlpusooumszpaguuecKkyrounmepnpemayuiopeuieHusypasHe
A C 08YMA  NEPEeMEHHbIMU U  CUCeM  YPABHEeHUU  C
08yMsANnepemMeHHbIMU.
PemarbTeKkcTOBBIE3a]a4H ANTEOPANIECKIMCIIOCOO0M.

YpaBueHnust UuciioBEICHEPABEHCTBAUMX CBOWCTBA. ®opmyMpOBaTh CBONCTBA YUCIIOBBIX

HHEPaBEHCTBA. HepasencrBocogHoinepeMeHHOW. JInHEHBIEHEpaBEHCTBAC HEPABEHCTB, UIIITIOCTPUPOBATBUXHAKOOP L

MHATHOUIIPSIMOM.
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HepasencrBa oJiHOMIIepeMeHHonnuxpenienue. CucTeMbUInHEMHbIXHEPABeHCT | [IpUMeHSITH CBOMCTBA HEPABESHCTRB B XO/I€ PEIICHUS
(129) BCOAHOMNEPEMEHHONU UUXPEILICHHE. 3anad.Pemiatp JIMHEHBIE HEpaBEHCTBA c
N300pakeHnepenieHUsIIMHEMHOTOHEPABEHCTBAMUX CUCTEMHAYH OJIHOM
CJIOBOM TIPSIMOM. MepeMeHHOM, n300paxkaThpellIeHUEHEPABEHCTBAHAUKC
JIOBOUIIPSIMOM.
Pemath cucreMbl JMHEHHBIX HEPABEHCTB, H300paXkaTh
pellIeHNeCUCTEeMbIHEPABEHCTBHAUM CIIOBONIIPSIMONITPUHE0O0X 011
MOCTHCBH3YAJILHON OIIOPOM.
DOyHKIMH. [Tousatuedynkuuu.O0nacThoNpe e IEHUIMMHOKECTBO3HaYeHUH| Mcmo1b30BaTh () yHKIIMOHATIBHYIO TEPMUHOJIOT HIOUCHMBOJIHKY
OcHoBHbBIE bynkn. Crnocoobi3aganusa G yHKIHH. .
noHsiTusA(S I'padpuxdynkunu.CroiicTBadyHKINN, MX0TOOpakeHHeHarpady | Beluuciasith 3HaveHusi (YHKIMHA, 3aIaHHBIX  (OpMYITaMu
q) Ke€. (mpuHEO00X0IMMOCTUHUCIIONB30BATHKAIIBKYIISITOD); COCTABJISATHTA

OJIMUBbI3HAYeHUI ) YHKITU Y.

Crpoutbnoroukamrpaguku QyHKIUH.

OnucoiBaTh CBOMCTBA byHKIIUN Ha OCHOBE eé
rpauIecKOronpeICTaBICHUSTTPUHE00X 0 TMMOCTHCHAIIPABIISOI]
SUITOMOIIIBIO.
Hcnonb30BaThyHKIIMOHATHHYIOTEPMHHOJIOTHIOMCUMBOJIHKY

HccaenoBarbnpumepsirpauKkoB,0TpaXKaoIUXpeaabHbICIPOLIE
ccpiusBiieHUA. IIpuBOAMTHIPHMEPBITIPOLIECCOBUABICHUIC3a/1a
HHBIMHU CBOMCTBaMH.

Hcnonb3oBath KOMIIbIOTEPHbIE NPOrpaMMmblI TUIs
MOCTPOCHUATPAPUKOBOYHKIMI NU3yUEHHS] UXCBOICTB
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DOYyHKIUH.
YuciioBbie
byHrkmmm(
9y)

Urenne u mocTtpoeHHe TrpaduKoB (YHKIUH.
[TpumepbIrpad kOB YHKIIHIA,0TPAKAIOIIHX

peaIbHBICTIPOLIECCHI.

OyHKIIMY,  ONUCHIBAIOIIME  TPAMYID U

00paTHYIOIPOMOPIIMOHATEHBIE3aBUCUMOCTH, UX

rpaduku.l unepodona.

I'paduKYHKIHHY=X?.
d)yHKuI/IHy:XZ,y:X3,y:\/x,y:k;epc@uqeagcoe

peulenueypasHeHUUCUCIeMyPAGHEeHU.

Haxonuth ¢ momMompbio rpapuka QyHKIUM 3HAYCHUE OTHOM
M3PAaCCMATPUBAEMBIX BEIUUMHIIO3HAYEHUIOPYTOM.
BHecnoxxHbIXCITydasX BbIPAKATH(OPMYJI0H3aBUCUMOCTD
MEXIyBEIIMUYNHAMH.
OnucpIBaTbXapaKTEPU3MEHEHHUIO0THONBEIMYUHBIB3aBUCUMOCT
1 OT U3MEHEHHUSIPYTroi
Pacno3naBaTbsBuabIn3ydaeMbIxpyHKIuil. [Ioka3piBaThCXEMAT
HYeCKHUII0JI0KCHUECHAKOOPMHATHONTUTOCKOCTHT PAPHUKOB YHKI]
HﬁBHna:y:XZ,y:X3,
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y=vxy=t. = -
Hcnoab3oBaTb(PyHKIHOHAIBHO-TPa(HUYECKHUE
NpeacTaBJIeHUs Ul PELIEHUS U UCCIIEIOBAHNS YPAaBHEHUU
HCHUCTEMYPABHEHUM.
I[IpuMensaTHUU(POBBIEPECYPCHLISTIOCTPOCHUATPAGUKOBPYHK
UK.

IToBTOpPEHME
no0o0IIeHHe
(64)

[ToBTOpEHNEOCHOBHBIXIOHATHIHMMETOJOBKYPCOB 718
KJ1acCcOB,000011eHNEe3HAHNH.

IIpumeHsTH CcHOCOOBI CpPaBHEHHUS 4YMCEJ, BBIYUCIICHUH,
npeoOpa30BaHUIBBIPAKEHUH, peLlICHUypAaBHEHUH.
OcyuiecTBIATECAMOKOHTPO/IbBBIIOIHAEMbIX ICHCTBUIH
CaMONPOBEPKY pe3ysibTaTa BBIYUCICHHH, MpeoOpa3oBaHUil,
MOCTPOCHUH.

Pemare 3agaum M3 peajbHOH JKM3HHM, NIPHMEHSATH
MaTE€MaTUYECKUE3HAHMs JUIsl PELIeHUs 3a1ad U3 JAPYTHX
IIPEIMETOB.

PemarbTeKkcToOBBIC3212a491,CPABHUBATH, BBIONPATHCIIOCOOBI
pelIeHuA3a1auu.

9 kaacc(nemeneel02 u)

HazBanuepa3sae
Ja
OcHoBHOecOIepKAHME OCHOBHBICBHABLICATEIBHOCTHOOYYAIOLIUXCS

(TeMBI)KypCa

(uncioyacoB)
Yucaa ParnmonanbHbIeuNCHa, UppaAyUOHATbHbIEUUCA, KOHeUnbleubecko | Pa3BUBAaTh NpeacTaBJeHHsI O 4YHCIaX: OT
HBBIYHMCJIEHU HeuHbledecamuuHbvleOpoou. MuoocecmeooelicmaumenbHulXuuce MHOXECTBAaHATYPaIbHBIXUUCEITOMHOKECTBAEHC
a. J1; 0etlcmeumeibHbLeYUCIAKAKO eCKOHeUHbleDeCAmuuHbleOpoOU. | TBUTEIbHBIXYUCEIL.
JeiicTBuTeNbHBIE | B3aumHooOHO3HAUHOE O3HaKOMUTBHCH c BO3MOKHOCTBIO
yucaa MPECTABICHUS ACHCTBUTEILHOTOUHCIIAKAK
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OCCKOHEYHOUIECATUYHONAPOOH,
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99) COOMBEMCMBUEMENCOYMHOINCECNBOMOCUCMBUMENbHBIXYUUCENY | TIPUMEHSTb/ICCITUYHBICIPUOIIKCHUS PAOHATbHBIX HUPPALIHO
MHOIHCECTNEOM MOUYEKKOOPOUHAMHOU NPAMOII. HaJIbHBIXYNCEI.
Cpasnenueoeiicmeumenbubixuucesn,apugpmemuueckuedeicmsy | 3anucvliéams, cpasnHueampy u ynopaoouueamao
AcoelcmaumenbHbLMU4UCIaMU. oelicmeumenbHbleyucad.

[pubnmxEHHOE3HaUeHUEBEINYNHBL, TOUHOCTHIPUONINKEHHS.O | BBINOJIHATH,COYETasTyCTHBICUITHChMCHHBICTIPUEMBL, ApUMeTH

Kpyrinenueuncel. [ IpukuakanoneHkape3ynbTaTOBBBIUNCICHUN. | YecKHedelcTBUsICPAIlOHATbHBIMUYHICIIAMU; HAX0AUTH3HAUCHU
SACTEIEHEUCLCIIBIMUATIOKA3ATEIIMUNKOPHEH;
BBIYHCJISATB3HAYCHUSUNCIIOBBIX BBIPAKEHUH.
IonyunThnpeacTaBjIeHNe03HaYUMOCTHIEHCTBUTEIbHBIXUNCE
BIIPAKTUYECKONUIEATEIIBHOCTUYEIIOBEKA.
AHaMU3UPOBATHUAEIATHBBIBOAbI(II0CJIECOBMECTHON0AHAIN3
a) 0 TOYHOCTH PUOIMKEHUS JNENCTBUTEIIBHOIO
YHCJIAIPUPEIICHNN 3a]au.
OKpyrasiThIeHCTBUTENbHBIEUNCIIA, BBITOJTHATHIPUKHIKYPE3Y
JIbTaTaBBIYMCIICHUN,0lIeHKY3HAa4CHU MUK CIIOBBIX BBIPAKEHU M.
3HAKOMHUTHCACUCTOPUEHPA3BUTHAMATEMATHKH.

YpaBuenust JInnelinoeypaBHenue.PelienneypaBHeHUN,CBOIAIMX CAKIMHEN | OCBAaUBATH,3alIOMHHATHUIIPUMEHATHIPauyecKHeMeTOAbI

HHepPaBeHCTBA. HBIM. pu pelIeHnn YpaBHEHUH, HEPABEHCTB u ux

YpaBHeHust KBanpatHoeypaBHeHue. PemieHreypaBHeHH,CBOIAIIMXCIKKBA | CHCTEM(IIPUHE00X0AUMOCTUCOIOPOHHAAITOPUTMYYEOHBIX IEHCT

¢ npaTHbIM. BUKBagpaTHRIEYpaBHEHHUS. BUIA).

OJHoinepeM Ilpumepvl  pewenus ypasHeHnuii mpemveu U Pacno3naBarblensien1poOHbIeypaBHEHNS.

eHHo(144) uemeepmoUcmeneHetupasnioHCeHueMHa Pemars JINHeHbIe " KBaJpaTHbIe YpaBHEeHHH,
MHOdCUmMENU. YpaBHEHHUS,CBOASIIINECIKHUM, TPOCTEHIIINEIPOOHO-
Pemennenpo6Ho- palOHAIbHBICYPABHEHUS.
paloHaIbHBIXYpaBHEHHH. PellieHneTeKCTOBbIX3a/1aua IIpennaratb BO3MOXKHBIE CIIOCOOBI  PEIIEHHUS TEKCTOBBIX
Are6panyecKuMMETOIOM. 3a]1a4,00CyK1AThbUXHPELIAThTEKCTOBBIE3a/1a4MPa3HBIMUCIIOCO0

aMu.

3HAKOMHTBCIACHCTOPH EHPA3BUTHAMATEMATUKN
YpaBHeHus JIuneliHOe ypaBHEHHE C IBYMs IEPEMEHHBIMU U €TI0 OcBauBaTbUNIPUMEHATHIPUEMBIPEIICHUACUCTEMBIIBYXJIMHENH
HHEPAaBEHCTBA. rpa¢puk.CructeMa ByXJIMHEHHBIXypaBHEHUHCABYMANIEPEMEHHBI | BIXYPaBHEHHUICIBYMANIEPEMEHHBIMUMCUCTEMBIIABYX

MHUH
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Cucrembly

eépeienre. PemenrecucreMaByx ypaBHEHUM, 0 THOU3KOTOPBIXJI

YpaBHEHUH, B KOTOPBIX OJHO YPaBHEHHE HE SBISETCA

paBHeHuMii( WHEWHOE, aIpyroe—BTOPONCTENEHHU. JUHEHHBIM(TIOBU3YaJIbHOM OTOPE).
144) ['paduueckasmHTEpIpETAlUACHCTEMbIypaBHEHHICABYMsTIEpeM | Mcmoib30BaThyHKIIMOHAIBHO-TPaGHUCCKHIE
€HHBIMU. Mpe/ICTaBICHUS I pellIeHUsInM cCIleI0BaAaHUsTypaBHEHU I CHCTE
PemenneTekcToBpIX3aAa4aNTe0paniecKuMCIoco00M. M.
AHaJIM3MPOBATH TeKCThI 3ajaad, pemiaTh ux
anreOpanyeckuMcrnocoOoM:  MepexoauTb  OT  CIIOBECHOM
GbOpMyIUPOBKH yCIOBHs3aaud K anreOpandeckod MoaeIu
MMyTEM COCTaBJICHUS
CUCTEMblypaBHEHUH; pelIaThbCOCTaBICHHYIOCUCTEMYYPaBHEHHIA;
HHTEPNPEeTHPOBATH PE3YJIbTaT.
3HAKOMHMTBLCIACUCTOPH N Pa3BUTHIMATEMATUKU
YpaBHeHus UucnoBpleHEpaBEHCTBAUMX CBOICTBA. Yurarh, 3anucbiBaTh, MNOHHUMATbh, WHTEPNPETHPOBATH
U Jlunelinble HEPABEHCTBA C OJTHOM NEPEMEHHOM U UX HEpaBEHCTBA; UCII0JIb30BATh CUMBOJIMKY U
HepaBeHcTBa.H pemienne. CUCTEMBUIMHENHBIXHEPABEHCTBCOAHOMIIEPEMEHHOMH | TEpPMUHOJIOTHIO. BHINOIHATHIIpe0Opa3oBaHUSIHEPABEHCTB, UCIIOJI
epaBeHcTBa(16 UXpELICHUE. b30BaThJISIPE0OPa30BaHUACBONCTBAYNCIOBBIXHEPABEHCTB.
q) KBagpaTHbleHEepaBEHCTBAMMX PEIICHUE. Pacno3HaBaTbiMHETHBIENKBAIPAaTHHICHEPABEHCTBA.

I'paduueckass MHTeprpeTanmysi HEPaBEHCTB U
CUCTEMHEPaBEHCTBCABYMS [IEPEMEHHBIMHU.

Pemiare  JIMHEVHBIE  HEPABEHCTBA, CHUCTEMBI
JIMHENHBIXHEPABEHCTB,CUCTEMBIHEPABEHCTB, BKIIFOYA

IOIMXKBAJPaTHOCHEPABEHCTBO, U pellaTh UX; 00CyK1aTh

ITOJTyYEHHBIE

pemeHus. M300paxkaTbpelicHUEHEPABEHCTBAUCUCTEMBIHEPABEH

CTBHAYUCIIOBOU IPSIMOH, 3alMCbIBATH PELICHUE
c IIOMOILBIOCUMBOJIOB.

PemarbkBaipaTHbIEHEPABEHCTBA, UCTIONB3YATpadUUECKUEPeIC

TaBJICHUS.

OcBanBarh W NPUMEHATh HEPABEHCTBA IIpHU

PELIEHUMPA3INYHBIX 33149, BTOMYUCIEPAKTUKO-
OPHUEHTUPOBAHHBIX.
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DOyHKIUHA
(164)

KBanparnunasdynkuus,e€rpapukucpoiictsa. llapabomna,koopau
HAThI BEPILUHBI 1apadoJibl, OCb CAMMETPUU

napaboJibl. CTeneHHbIe) yHKITMHCHATYPAThHBIMUATIOKA3ATEIIMHU
2u3,uxrpa KUy CBOKCTBA.

I'paduxndynkumii:y=kx,y=kx+b, y=ax?,y=ax,y

=Vxy=k.

Pacno3naBats BU/JIBI U3y4aeMbIX bYHKIHIA;
WLTIOCTPUPOBATHCXEMATHYECKH, OOBSICHATH DACIIOJIOKCHNE
Ha  KOOPAWHATHOWILUIOCKOCTUTpaUKOBPYHKIMHABUAA:Y=KX,y=
kx+b,,y=ax?, y=ax’,

y=Vx.y=

OITMCHIBATHLUXCBOMCTBA.

B3aBHCHMOCTHOT3HAYCHUHKOIPPHUIINEHTOB;
X
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Pacno3naBaTbKBaIpaTHYHYIO(YHKIUIONOPOPMYIIE.
IIpuBoANTHIPUMEPBIKBAAPATUUHBIX3aBUCUMOCTEHN3PEATIbHON
JKU3HU,(DU3HKHU, TEOMETPHH.

BoisBasiTe u 000011aTh 0COOEHHOCTH rpaduka
KBaJpaTHYHOH(PyHKIHHY=aX>+0X+C(IpHUHE06X0MMOCTHCHATIPA
BIISTFOLIIEUTTIOMOIIIBIO).
CrpouTbun300pazkaTbcxeMaTH4YeCKUIPaQUKHKBaIPaTHUHBIX (]
VHKIMH, 32 1aHHBIX OpMyTaMuBHIay=aX2,y=ax?+q,y
=a(x+p)?,y=ax?+bx+c(mpruHe06X0AMMOCTHCBH3YaTbHOHOMOPOH).
AHAJIM3MPOBATBUIIPUMEHATHCBOMCTBAN3YYEHHBIX ) YHKIIUN T
SUXIIOCTPOEHU S, BTOMUYHCIIECTIOMOIIBIOLU(POBBIXPECYPCOB.

YucaoBbIenocjaeno
BATEJILHOCTH
(159)

IToHsATHEYNCIOBONMMIOCIICOBATEIILHOCTH.

3alaHuenoce10BaTeIbHOCTUPEKYPpEHTHOMPopMynolindopm

YJION N-ro4jIeHa.

Apudmerndeckasureomerpuueckasnporpeccuu. Qopmynbin-
rowjieHaapupMeTH4eCKOHUreoMeTpUIECKONIIPOTpecCuil,cyMm

BITIEPBBIXN YJICHOB.

Hzobpadxcenue Y1IeHO08
U2eoMempuyecKoOUnpocpecCcutimoukamu
NJIOCKOCMU.

Jluneunvii U IKCNOHEHYUATbHBIU
pocm.ClodiCHblenpoOYeHmbl.

apugmemuueckou
HAKOOPOUHAMHOLUL

OcBauBaTh M NPHUMEHATb  HHJEKCHbIE  O00O3HAYEHUS,
CTPOMTBpPeYeBble  BBICKA3bIBAHMA C  HCIOJIb30BAHHEM
TEPMHUHOJIOTUH,CBA3aHHONCIIOHSTHEMIIOCIIEJOBATEIBHOCTH.
AHanu3upoBaTbpopmyayn-
rOWIEHAOCIIE10BaTEIbHOCTUIIINPEKYPPEHTHYIO(DOPMYITYUBBIY
U CAATHYWICHBIIOCIIEI0BATEIbHOCTEN,3aJaHHBIX3TUMU(OPMYIIaM
1. Y CTAaHABJIHMBATb3aKOHOMEPHOCTbhBIIOCTPOCHUUIIOCIEIOBATE
JIbHOCTH,ECIIMBBINMCAHBIIIEPBBIEHECKOIBbKOECEUICHOB.
Pacno3naBaTrbapupMeTn4ecKyIOUreOMeTpUIECKYIONPOrpecCun
IIPU pa3HbIXCIOCcO0ax3a1aHMsl.
Pemars3anauncucnons3oBaHnueMpopmyin-
rowjieHaapupMeTH4ecKOHNreoMeTpUIeCKONIIPOTrpecCHil,CyMMbI
MEPBLIXNUICHOBCOMOPOHHACTIPAaBOYHYIONH(OPMAIIHIO.
H300pasicampunienvinociedosamensHOCMumoyKamuHakoOpOUuH
AMHOUNIOCKOCU.
PaccmaTpuBaTbnIpuMepbINPOLECCOBUSBICHUHN3PEATbHOWKY
3HU,WUTIOCTPUPYIOLIHEn3MEHEHHeBapU(PMETUYECKONTIPOT pecCH
U,Br€OMETPUUYECKOMIIPOrpECCUM;U300padicams
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COOMBEMCcmMEYIOUUEe3a8UCUMOCMUSPADUYECKU.
Pemarsnpocreiinmme3anaun,cBsI3aHHBICCUNCIOBBIMHUIIOCIICIOB
aTeNbHOCTSIMH,BTOMYHCIIC3aJaUNU3PEaTbHOMKU3HUCHCIIONH30B
AaHUEMIIU(PPOBBIX TEXHOIOTHt(IIEKTPOHHBIX

Ta0IuI,Tpad MIeCKOTOKATBKYIISITOPAUT.I1. ).

Pewamv 3a0auu Ha CIOJCHbIE NPOYEHMbl, 8 MOM UUCe
3a0a4UU3PeAIbHOUNPAKMUKU(CUCNONIb308AHUEM KATLKYISAMOPA).
3HAKOMHUTBCSCHCTOPH e PA3BUTHAMATEMATHKH.

IToBTOpeEHue,000
OomeHne,cucTEMA

TH3ANUAZHAHNKA
1

(184)

YucaauBblyucaeHus (3auch,cCpaBHEHUE, ICUCTBUSCCHCTBUT
€JIbHBIMUYHCIIAMU, YU CIIOBASIIPSIMAS ; IPOIICHTHI,0OTHOILICHHUS,
MIPOIIOPIIUH; OKpYIJICHHE, PUOJIMIKEHUE,
OIICHKA; PEIICHUETEKCTOBBIX
3a1a9apru(PMEeTHICCKUMCIIOCOO0M).

Auredpanvyeckue BbIPAKEHHUHA

(mpeoOpa3oBaHueanredpandecKuxBbl
PaKeHHI, JONyCTUMbIE3HAUCHHUS).
@®yHKUMHU(IIOCTPOEHUE,CBOMCTBAN3YUEHHBIX QYHKITH; rpaduy
€CKOEpEIICHNE YPAaBHEHUM UMXCHUCTEM).

OnepupoBars MNOHATHAMHU. MHOXECTBO,
IIOJIMHOKECTBO,0NEPAMNHAIMHOKECTBAMM;
CMOJIb30BAaThIPAUUECKOCTIPEICTABICHUEMHOKECTBIONNCAH
USPEATIbHBIXITPOLIECCOBUSIBIICHUN, TIPY PELLIEHUH 3a/1a4 U3
JIPYruX y4yeOHbIX
IIPEIMETOB. AKTYAJTN3HPOBATHTEPMHUHOJIOTHIOHOCHOBHbIEICH
CTBHA,CBA3aHHbIECYUCIAMH :HATYPAIBHOEYHCIIO,IPOCTOCUCOCT
aBHOEYMCIIA,
JIEITMMOCTBHATYPaIbHBIX YU CEIL,IIPU3HAKNAIETUMOCTH, IEJTOCYHCIT
0,MOJ1yJIbYHCIIa,00bIKHOBEHHASIM IECATUYHAS IPOOU, CTaH IaPTHBI
HBUUMCIA,apu(PMETHIECKUITKBAIPATHBIIKOPEHb.
BuInoHATHAEHCTBHA,CPABHUBATHLHYIOPAI0YMBATLYNCIIA, IIP
€ACTABJIATHYUCIIAHAKOOPAMHATHOUIIPAMON, OKP YT IIATHYUCIIA; BbI
MOJHATBIPHUKHAKYHOLEHKYPE3YIbTaTaBbIYUCICHUMN.
PemaTth TexcToBbIe 3a1a4u apu(YMETHUECKUM
crnocoboM. PemaTbnpakTuueckue3aaaum,co1epKaluenponeHT
BI,JI0JIN,4YaCTH, BBIPAKAOIIINE3aBUCUMOCTH :CKOPOCTb—BpEMS —

paccTosiHue,lIeHa — KOJIMYECTBO —
CTOUMOCTH,006EMPAOOTEl — BpEMS —
IIPOU3BOUTENBHOCTHTPY/A.

Pa3zoupartnb peasibHbIE YKU3HEHHBIE CUTYyalluH,
(popMyJIMpOBaTBbUXHASA3bIKEMAaTEMATHKN, HAXOAUTBPEIICHNE, TP

UMEHssIMaTeMaThyecKuianmnapar, HHTEePNpPeTHPOBATH

pe3ynbTar

OnepupoBaTbNOHATUIIMU :CTENIEHCIENIBIMITIOKa3aTeNeM,apud
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MeTquCKHﬁKBaﬂpaTHBIfIKopCHB,MHOI‘O‘IJ’ICH,
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anredpanveckaspoOb, TOXKIECTBO.
BbIN0JIHATHLOCHOBHbIEIEH CTBHSA : BBITOTHATHPACUETHIIODOPMY
Jam,IpeoOpa3oBBIBAThILIEIBIE, IPOOHO-
palMOHATIbHBIEBBIPAKEHUSMBBIPAXKECHUACKOPHAMU, PEaIN30BbIBA
ThPa3J10KEHUEMHOIOUWIEHaHAMHOKUTEIH,BTOMUYHUCIIECUCTIONB30
BaHUEM(OPMYIIPa3HOCTUKBAAPATOBUKBAAPATACYMMBbI u
pa3HOCTH (c o1opoi Ha CIIPAaBOYHYIO
MH(OPMALINIO); HAXO0IUThI0IYCTUMbIE3HAUCHUSITIEPEMEHHBIX 1JIST
JIpOOHO-PALIMOHAIBHBIX BBIPAXKEHUM, KOPHEH.

MopaeaupoBathbc HoMOILbIO(GOpMyIIpeanbHble
IIPOLIECCHINSBIICHUS.

OnepupoBarb mnoHaTusiMu: GyHKIUSA, rpaduk (GyHKIUY,
HYJIU( YHKIUU,IPOMEXKYTKU3HAKOIIOCTOSHCTBA, IPOMEKYTKHUBO3
pacranusi,  yObIBaHWs,  HauOoibplIee ©  HaWMEHBIIEEe
3HaYeHUSA(PYHKIUY.
AHAJIM3MPOBATH,CPABHUBATD,00CYKIATHCBONCTBA)YHKIINH,
CTPOMTBUX I'papuKu.

OnepupoBaTbNOHATUSIMU TIPSMASIIPONIOPLHUOHAIBEHOCTD,00paT
HasMpONOPLUOHATBHOCTb, IMHEHHAsI P YHKIUS, KBaApaTUIHAsA(DyH
KIMsl, mapabona,runepoona.
Hcnonb3oBarbrpadgukuisionpeieIeHUsICBONCTB, TPOLECCOBU3
aBUCUMOCTEN, A pellIeHUA3a1aun3 AP yTruX ydeOHbIXIPEAMETOBU
pearbHONKU3HU;MOAETUPOBATHCIIOMOIIBIOrpadUKOBpEaIbHbIE
IIPOLIECCHI USBIICHUS.

Beipaxatb(opMyIaMH3aBUCUMOCTUMEK TYBEITUUNHAMM.

TEMATUYECKOEIINIAHUPOBAHUEYUYEBHOI'OKYPCA«I'EOMETPUS» (IIOT'OAAMOBYYEHUS)

7 knacc(HemeHee 68 u)

Ha3Banuepa
3nesa(TeMbl)

OcHoBHOecOep:KaHME

OCHOBHBIEBHABLIEATEIbHOCTHOOYUAIOIIUXCS

96




Kypca(4mucio

4acoB)
IIpocreiimme IIpocreiimumereoMeTpudeckiue 00bEKThL: TOUKH,IPSIMBIE,Iydd | DOpMYJIMPOBATHOCHOBHBICIIOHATUSUONPEACICHUS.
reOMeTpHYeCKHe | MYyIJIB,MHOTOYT OJIBHUK,JJOMAHAs. Pacno3sHaBaTh  M3y4yeHHblE  Te€OMETpUYECKHE  (UTYpHI,
¢urypsi CMeKHBIEBEPTUKATIbHBICYTJIBI. onpefeJsATb HX B3aUMHOE pPAacCIOJIOKCHUE, BbINOJHATH
HHX CBONCTBA. PaboracnpocTredimmuuepTekamu. 4epTEKIOYCI0BUI03a1a4H(CHUCII0Ib30BAHNEMCMBICIIOBOM
H3zmepenue M3MepeHnenHEeNHBIXUYTJIOBBIXBEJINYMH, BBIYHCICHUE OIOPbI:HABOASIIUEBOIIPOCHIN/WIINAITOPUTMAyYEOHBIX
reOMeTPHYECKHX | OTPE3KOBUYIIIOB. JeNCTBUN).
BeJIHYHUH [lepumerp u  momans  ¢uryp, cocraBieHHbIX U3 |IIpoBOAMTHIPOCTEHIINENIOCTPOCHUACIOMOIBIOIUPKYIIAN
(144) MPSIMOYTOJILHUKOB. JIUHEHKH.
HN3mepATbIMHEHHBIENYTI0BBIEBEINYNHBIT€OMETPUIECKUXHU
IIPAKTUYECKUXOOBEKTOB.
OmnpenensiTb «Ha TJa3» pa3Mepbl pPEAITbHBIX OOBEKTOB,
NPOBOAUTBLIPYOYIOOIIEHKYUX Pa3MEpOB.
Pemarp3ajayMHaBBIYKMCIICHUEITINHOTPE3KOBUBEIINYNH
YIJIOB.
Pemarp3aauynHaB3aMMHOEPACIIONOKEHUETEOMETPUUECKUX
dburyp.
IIpoBoauTh KiIaccu(UKAUIOYTIIOB, BBIYHCIAATBINHEHHbBIE U
YIJI0BBIEBEINYNHBI, IPOBOAUTHHECI0KHbIEHE00X01MMbIE
JI0Ka3aTeJIbHBIEPACCYKICHHUS.
3HAKOMUTHCACUCTOPUEHPA3BUTHATEOMETPHH.
TpeyrojbHukH [lomssTHE O paBHBIX TPEYTOJbHMKAaX M  IEpBHYHBIC | Pacmo3HaBaTbIapbIpaBHBIXTPEYTOJIbHUKOBHATOTOBBIX
(224) IpeJCTaBICHUAOPABHBIX(KOHTPYIHTHBIX )purypax.Tpu yepTexkax(CyKka3aHHeMIPU3HAKOB)IPHHEOOXOJTUMOCTHC

MpU3HAKapaBEHCTBATPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA  NPSIMOYTOJbHBIX  TPEYTrOJIbHUKOB.
CBOMCTBOMEIMAHBIIPSMOYT OJIBHOTOTPEYTOJIbHHKA.
PaBHOOEpeHHBIENPaBHOCTOPOHHUETPEYTONIbHUKU. I [pr3HaKu
UCBOWCTBapaBHOOEIPEHHOTOTPEYTOJIbHUKA.
[TpoTHBOOIBIIEHCTOPOHBITPEYT OTBHUKATICKUTOOTBIITU I

YT OJL

BHU3yaJIbHOWOIIOPOH.

BbiBoauTh  cnenctBus  (paBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB)U3PABEHCTBTPEYTOJILHUKOB.

®opmyanpoBaTh OIIpeIeTICHNUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OUCCEKTPHUCHI, BBICOTHI,
MEIMaHbl TPEYrONbHUKA; CEPEAMHHOrO IMEpHEeHIUKYIIpa
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[Ipocreliline HeEpaBeHCTBA B T'€OMETPHMU.
Hepasencmeompeyeonvnuxa. Hepasencmeo
JIOMAHOII.

[IpsAMOyYTroJIbHBIN TPEYTrOJBHUK C YTJIOM B
30°.ITepBBICTIOHATHA0,I0KA3aTEILCTBAX

BIr¢OMCTpPHUHU.

OTpe3Ka;IePUMETPATPEYTOIbLHUKAIPUHEOOX O IMMOCTHCOIIOPOI
HAQJITOPUTMIIPABUIIA.

@ opMyJIMPOBATHCBOWCTBAUTIPH3HAKUPABHOOCAPEHHOTOTPEYT
OJIbHUKA.

CTpouth 4YepTeXW, pemiaTh
HAXO0XICHUSPABHBIX TPEYTrOJILHUKOB.
I[IpuMeHATHIPU3HAKIPABEHCTBANIPSIMOYTOJIBHBIXTPEYTOILHUK
OBB33J1a4ax (CHCIIOIH30BAaHUEMCMBICIIOBOHOIIOPHI: HABOISIIUEB
OTPOCHIN/WIHANTOPUTMAYIEOHBIX ICHCTBHIA ).

Hcnoab3oBath 1mHQPPOBBICE pPECypCchl IJIs  HMCCIA€T0BAHUS
CBOWMCTBU3YYAEMBIX(PHUTYD.

3HAKOMHUTBCSICUCTOPHEN PA3BUTHUATCOMETPHH.

3aJavdm C IIOMOIIBIO

ITapaiesbHbIe [TapaiensHblenpsamble, uxcBorcTBa. Hakpectiexamue,coorseT | @opMyJIMPOBAThL  MOHSATHE  NApPAJJIEIbHBIX  MPSAMBIX,
npsMbie, CTBEHHbIE U  OJHOCTOPOHHHME  yIiIbl  (0Opa30BaHHBIE | HAXOAUTHIIPAKTHYECKUETIPHMEPHI.
CyMMayrJ10BTpe npuUIepecedeHHUNapaIeIbHbIXTPSIMBIX CEKYILEHT ). H3yuarp CBOICTBa yTJIOB, 00pa30BaHHBIX npu
yrojbHuka(14u [Tpu3sHaknapamIeabHOCTUIIPAMBIXYEPE3PABEHCTBOPACCTOSHUN | IEPECECUEHUUTTIAPAIIIEIbHBIXITPAMBIXCEKYILEN
) OTTOYEKOJHOMIIPSAMONTOBTOPOUTIPSIMOH. IIpoBoauTbaokasarenbecrea.@opMyIupoBaTbTEOPEMYIIAPA
Cymma YTJI0B TPEYroJIbHUKA u JUIETTBHOCTUIBYXITPSIMBIXCIIOMOIIIbIOYTJIOB,00pa30BaHHBIXIPHUIT
MHOTI'OYroJIbHUKa. BHENTHNE yIIbITpEyroapHuKa €peCeYeHUNITUXITPSAMBIXTPETHEUTIPAMOIA.
BbruncasiTe cyMMy yIJiOB TPEYTOJIbHUKA U
MHoroyroipHuka. HaxogurbuncioBsle U
OyKBEHHbBIE 3HAUCHUS yTJIOB
Bre€OMETPUUECKHX3a]a4aX CUCTIOIb30BAaHUEMTEOPE
MOCYMMEYTJIOBTPEYTOJIbHUKAaUMHOT OyT OJIbHUKA.
3HAKOMHUTBLCACHCTOPHEH Pa3BUTUATEOMETPHUH.
OxpyKHOCTH OKpyXHOCTb,XOpABIANAMETPBL, UXCBOMCTBA. KacaTenbHasIKOKp | @opMyJIMPOBATHONPEAeeH sl :OKPY>KHOCTH, XOPAbL, THAMETP
H KpYT. yKHOCTU.OKpYKHOCTb, BIUCAHHAABYT 0./ lonamueol MT,npum | ankacaTellbHOMKOKPYXHOCTH. U3y4aThUXCBONUCTBA, TPU3HAKH,C
I'eomerpuueckue |eHnenuegzaoauax.buccexmpucaucepeOunnbilinepneHOUKYIApKa | TPOUTH YEPTEKH.
NOCTPOCHUS K 2eomempu4ecKuemecmamoyex. HccnenoBarb, B TOM uucie HMCHOAb3YA 1HUGPOBBIE
(144) OKpy»XHOCTb,0IHCAHHASIOKOJIOTPEYTrOJIbHNKA. BrincanHasB pecypcebl:OKPYKHOCTb,BIIMCAHHYIOBYTOJI; IEHTPOKPYKHOCTH,
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TPEYTrOJIbHUKOKPYKHOCTb.
Ilpocmetiwueszadauunanocmpoerue.

BIIMCAaHHOMBYI0JI;PaBEHCTBOOTPE3KOBKACATEIbHBIX
Hcnonvzoeamvmemool MTonsooxkazamenbcmeameopemo
nepeceuenunOUCCeKmpucy2i1o8mpey201bHUKAUCePeOUHHbIX
NepReHOUKYIAPOBKCMOPOHAMMPEY 20IbHUKACNOMOUbIO
I'MT.

OBinageBatb NOHATHSIMH  BIIMCAHHOU
OKPYXHOCTEH  TpeyrojibHUKa, HaXOAUTh
OKPY’KHOCTEHCONIOPONHAAITOPUTMIIPABUIIA.
PemaTb0CHOBHBIE32Ja4YHHAIOCTPOCHH E: YTJ1a,PABHOTO
JTAHHOMY; CEpEIMHHOT ONIEPIIEH IUKYIISIPaJaHHOTO0TPE3KA;
IpsAMOM,  NPOXOIAIIEH  dYepe3  JAHHYK  TOYKY
NEPIEeHIUKYJIIPHON TaHHOUIPAMOI;0MCCEKTPUCHITAHHOTO
yrjaa; TPEYrojJbHUKOB IO pa3IU4HBIM D3JEMEHTaM IIpU
HE00XO0IMMOCTHCHAIPABJIAIOILEHTOMOLIBIO.
3HAKOMHUTBLCACHCTOPHEH Pa3BUTUATECOMETPHH.

AU OIMCAaHHOU
LHEHTPhl  3THX

IHoBTOpEHME,
00o0meHnne
3HAHUH

(44)

[ToBTOpEeHNENOOOOIIEHNEOCHOBHBIXITOHATHIIIMETO10B
Kypca7knacca.

PeIIIaTb3a}la‘lI/IHaHOBTopeHI/IG,PIJIJIIOCTpI/Ipy}OHII/ICCBSISI/I
MCKAYPA3IINIHBIMUYACTAMUKYPCA.

8 kiacc(HeMeHee 68 u)

HazBanuepa3sue
Ja
OcHoBHOecOaEpKAHHE OCHOBHBICBH/IBIICATEIBLHOCTHOO YA LU XCS
(TeMBI)KYypCa
(uncioyacon)
Yeroipéxyroasnuk |Ilapamienorpamm,eronpusnakurcporictsa. Yactaslecnyyannapa | M300pakaTbHHAX0AMThHAYEPTEKAXUETHIPEXYTOJbHUKUPA3H
U JUIETIOTPAaMMOB (IpsAIMOYTONBHUK, pPOMO, KBaJpaT), WX |bIX BUAOB M UXDJICMEHTHI.
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(124)

npu3HakuucBoicTa. Tpanenus. PaBHoOOKasunpsMoyroabHasTpa
HELUU.
Yoseoenuemeouanul. Llenmpanvnascummempus

®opMyaIpoOBATHONPeE/IeTeHUs :TAPAIIICIIOTPAMMA, IIPSIMOYT
OJIbHHKA, pomoa, KBaJpaTa, TparemuH,
PaBHOOOKOMTpANCINH, ITIPSIMOYTOJILHOUTPATICIUH.
Hcnonb30BaThbNpUpeIeHHUNPOCTERIMX3aaYTTPU3HAKN U
CBOIiCTBA! napajieiorpaMma,
PSIMOYTOJIBHHUKA,pOMOa, KBaJ[paTa, Tpareui,paBHOO0KOHTpa
MU, TPSIMOYT OJIBHOMTpaIeny.
[puMeHATHEMETONYIBOCHUSAMEIUAHBITPEYTOJILHUKACOIOPO
HAQJITOPUTMIIPABUIIA.
Hcnoab3oBaThinpoBhIEpECYPChLUISIUCCIICIOBAHUSCBOMCTB
H3Y9aeMBIXPUTYDP.
3HAKOMUTBCACUCTOPUEHPA3BUTHSIT€OMETPHUH.

Teopema
dajnecaun
TeopemMa
ONPONOPLIHMOHAJb
HBIX
0Tpe3Kax,Nnoao0H
bleTpPeyroJbHUKH
(15q)

Teopema Daneca u meopema o NPONOPYUOHATLHBIX

ompesxax.CpeiHss TUHUS TpeyroilpHuKa. Tpamnenus, eé

cpenusis muHus./ [ponopyuonanvhule ompesKu,
nocmpoenue
YemeEpmo2onponoOpPYUOHAILHOS00MPE3K

a.

Cesoticmeayenmpamaccémpey201bHuKe.

Ilooobuvie  mpeyeonbHUKU. Tpu  npusnaxa
nooobuampeyzonvruxos IlpakTHueckoenpuMeHe

HUE.

IIpoBoauTh MOCTPOEHHMS C MOMOLIBIO LIUPKYJISA U JIMHEUKU
CUCHOJIb30BaHueTeopeMblPanecanTeopeMblOIPOIIOPLHUOHAID
HBIXOTPE3KaX,CTPOUThYETBEPTHIMIIPONIOPLUOHAIBHBIAOTPE30
KCOIIOPOMHA3PUTEIIbHYIOHATTIAJHOCTD.

Haxoauth nogoOHbIe TPEyroJbHUKH Ha TOTOBBIX YepTexax
CyKa3aHMEMCOOTBETCTBYIOIIUXITPU3HAKOBIIOI0OUATIPUHEO0X
OJMMOCTH CBU3YaJIbHOU OIIOPOM.

Pemars 3agaum  Ha  1OAOOHBIE  TPEYrOJIBHUKH €
ITOMOIIBIOCAMOCTOATEIBHOIOIIOCTPOCHUUEPTEKENUHAX 0K
HUATOA00HBIXTPEYTOJIbHUKOBIPHHEOOX O JUMOCTHCHAIPABIIS
IOLIENTIOMOIIIBIO.

IIpoBoauTs A0KA3aTe/1bCTBA c UCIIOJIb30BaHUEM
MIPU3HAKOBITI0100Us HECJIOKHBIXT€OMETPUYECKNX3a1a4
COMOPOHHAAITOPUTMYUEOHBIXIEHCTBUH.
IIpuMeHATBII0IyYEHHBIE3HAHUATIPUPEILIEHUUT €OMETPUUECKHU
X u MIPaKTUYECKUX 3a1a4 pu
HE00XO0TUMOCTHCHAIPABIIAIONIEH TOMOIIBIO.
3HAKOMUTBLCSACHCTOPHENH PAa3BUTUATEOMETPUH.
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ILnomane.. [ToHsITHE0000IIEHTEOPUUTIIONIAIH. OsBi1aneBaTh NePpBUYHBbIMH npeacTaBJIeHusIMI 00
Haxo:xaenuenn QopMyIBIIAILIONIATUTPEYT 0JIbHUKA, Tapaiienorpamma. Omuo | ob1eidTeopuuIuiona m(mMeps),popmMyaupoBaTbCBONCTBAILT
oA e TpeyroJi uierue naowaoet Mpey2orbHUKO8 c 00wuM | OIIA/IN, BBISICHATEUXHATJISIIHBIN CMBICIL.
bHHUKOB OCHOBAHUEMUIUOOULET] BbICOMOILL. [TpuMeHATHPOPMYIIBIIIIONIAIUIapAIIIeIOrPaMMa, TPEYT OJIbH
H Bviuucnenue niowadei CroxicHulx Queyp uepe3 pazbuenue | UKa,TPANECHUNCONOPOHHACIPABOYHYIOMH(YOPMALIUIO.
MHOTOYTOJBHBIX() | Hauacmuu oocmpoenue. IpumeHsaTH (hopmMytbl TJIOILA U
Uryp. [Tnomanudurypuakneruarondbymare. BBIMTYKJIOTOYETHIPEX YTOJIbHUKA yepes
Ilnomagunonoon |ILnomanu momobubix ¢uryp. Beruncnenue momanei. 3anayu | JuaroHajliu u yroma MEXITY HUMU
bIX puryp(144) CHPaKTHYCCKUMCOICPKAHUEM. Peuenue3adaucnomoujbiomemoo | ConopoiHacnpaBOYHyONH(OPMAIIHIO.
A8CNOMO2amebHOU NIOWAOU. Haxoautbuiomaanduryp,n300pak€HHBIXHAKIIETIATOROYMa
re, HCNMOJIb30BaTh Pa30MeHNe Ha YacTu U
noctpoeHue. PazouparbnpumMepbIuCcoNb30BaHUSBCIIOMOTaT
€JIbHOUIUIONIAIN AISPEIICHUSI TeOMETPUYECKUX3a/1ay.
Haxogutp 1uiomanu mnogoOHbIX ¢GuUryp ¢ omnopoit
HACTIPAaBOYHYIOMH(OPMAILIUIO.
BoruucasaTs miomaay pa3auyHbIX MHOTOYTOJIBHBIX
¢uryp.Pemarp3agaunna
IJIOLIA/IbCIIPAKTUYECKMMCOIEPKAHUEMITOCIIECOBMECTHOTO
aHanIM3a.
Teopema Teopemalludaropa,eénokazarenscrounnpumenenue.Oopatnasr | DopmynupoBarbreopeMylludaropa, ucnoab30BaTheEBIPAKT
IMudaropa eopemalludaropa. MYECKUXBBIYUCICHUSX.
HHAYAJIATPUTOH OnpeneneHneTpUroHOMETPHUECKUX QYHKITUHOCTPOTOyTa, TPUTO | BlaneThOHATUAMUTPUTOHOMETPUUECKUX D YHKITUHOCTPOT Oy
omerpuu(104) HOMETPUYECKHECOOTHOIICHUSABIPAMOYTOJIbHOMTpEYroibHUKE.O | T1a, MPoBePATbUXKOPPEKTHOCTD.

CHOBHOETPUTOHOMETPHUYECKOETOMkIECTBO.
CoOTHOIIEHUSMEK Ty CTOPOHAMUBIPSIMOYT OJIbHBIX TPEYTOJTLHUK
axcyrinamuB45°u 45°,30°u60°.

BbIBOAMTHTPUTOHOMETPUUECKUECOOTHOLIEHUSABIIPSIMOYT OJIb
HOMTPEYT0JIbHUKECOITOPOHHACTIPAaBOYHYIONH(OPMAIIHIO.
HccnenoBaTbCOOTHOMIEHUSIMEXKTYCTOPOHAMUBIIPSIMOYTOJIbH
BIX TpeyroJjbHUKax ¢ yrmamMu B 45° wu  45° 30°
n60°cHanpaBIsAONIEH TOMOIIBIO.
Hcnoab3oBath  GOpMyNbl  NPUBEACHUS U
OCHOBHOETPUTOHOMETPHUECKOE TOKIAECTBO IS
HaXOXXJICHUACOOTHOUIEHUH  MEXAY
TPUTOHOMETPUYECKHUMHU

GYHKIMSIMUAPA3TUYHBIX OCTPBIX YTJIOB C
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Onopor Ha

CIIPaBOYHYIO
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UH(OPMALIHIO.

IIpuMeHsATL  MONyYeHHBbIE 3HAHUS M YMEHUS IpHU
peLICHUUTIPAKTHYECKUX3a1a4u(TIPHHE00X 0TUMOCTHCOTIOPOHA
JITOPUTMIIPABUIIA).

3HAKOMUTBCSACUCTOPHEH PA3BUTUATCOMETPHUU.

YribiB BrircaHHBIEHLIEHTPAJIBHBICYTIIBL, YTOIIMEK I yKacaTeJIbHONH ®opMyJIMPOBATHOCHOBHBICOTIPEICIICHUS,CBA3aHHbBIEC

OKPY’KHOCTH. XOPAOH. YIJIaMUBKPYTe(BIUCAHHBINYT O, IICHTPAIHBIAYTOI).

Bnucannsbie VYTIBIMEXyXOpAaMu HCEKYLIMMH. HaxoauThBrcaHHbICYTIIbI, ONIUPAIOIIUECIHAOAHY AYTY,

HONMCAHHbIE BnucanHblenonucaHHBIEYETHIPEX YTOIbHUKH, UXTIPU3HAKUT BBIYHMCJISITHYIJIBIC IOMOILBIOTEOPEMBIO BIIMCAHHBIXyTJIaX,

YeThIPeXyroJbHUK |CBoMcTBa. IIpuMeHeHMe HTHX CBOMCTB IpU  PELICHUM | TEOPEMBIO BIMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O

U. F€OMETPUUECKHUX3a/1aY. LEHTPAJbHOMYTJIE NPU HEOOXOAMMOCTH C BU3YaJIbHOMN

KacareiabHbie B3aumHoe pacnonokeHue ByX ~OKpyxkHocTel. Kacanue | onopoiu.

KOKPY/KHOCTH. OKPYXHOCTEH. HcceaenoBaTh,BTOMUYNCIIECTIOMOLIBIONU(POBBIXPECYPCOB,

Kacanue BIIMCAHHBIEHONMCAHHBICYETHIPEXYTOJIbHUKH, BBIBOAUTBUX

OKpY:KHOCTel CBOMCTBaMIPU3HAKUIIOCIECOBMECTHOTOAHATIN3A.

(134) Hcnoab30BaTbITHCBONCTBAUIIPU3HAKUTIPUPEILIEHUH
3ajad.

IToBTOpEHME, [ToBTOpEHNEOCHOBHBIXITOHATUHHUMETOIOBKYPCOB 718 Pemarb3agaunHanoBTOPEHNUE, MILTIOCTPUPYIOIIMECBSI3U

00o0menune KJIaCCOB,000011ICHE3HAHU . MEXypa3INYHbIMUYACTSIMUKYpCa.

3HAHUH

(44)

9 kaacc(HeMeHee 68 u)

HasBanuepa3sue
Ja
(TeMBbI)Kypca
(4uc104acoB)

OcHoBHoOecoaepKaHHe

OCHOBHBIEBHABLIEATEIbHOCTHOOYUAIOIIUXCS
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Tpuronomerpusi. |Onpenenenue TpuroHomerpudeckux ¢QyHkuuii yriao or 0°| @opmyaupoBaThoONpe/ieeHUsI TPUTOHOMETPUIECKUX PYHKIT
Teopembikocuny | 10180°.Kocunycucunycnpsmoroutynoroyria. TeopeMakoCHHYC | MUTYNBIXUITPSIMBIXYTIIOBCBU3YalbHONHONOPOil. DopmynupoBar
COB HCHHYCOB. oB.(O000mEHHAs ) TeOpEeMaCUHYCOB(CPaTNyCOMOITMCAHHONOKPY | b TEOpeMy KOCHHYCOB u TEOpeMy CHHYCOB
Pemennerpeyro XKHOCTH ). HaX 0’k ICHU e ITMHC TOPOHUBEITMYUHYTJIOBTPEYTOJIBHUK | (CPaJyCOMOIIUCAHHON OKPYKHOCTH).
JbHUKOB(161) OB. PemaTbTpeyroasHUKUCOMOPOMHAAITOPUTMYICOHBIX ICHCTBI
Qopmyna IUIOMIAM TPEYroJbHUKA 4Yepe3 [BE CTOPOHBI U |H.
yroiMmexay Humu. Dopmyrna IUIOLaAd YEThIPEXYrojbHHUKA | PemaTenpakTudecKue3agauu,cBoAS IHEeCIKHAXO0KICHUI0
Yyepes erouaroHaliy HyroiMexayHUMH. PAa3JIMYHBIX3J1EMEHTOBTPEYIr0JILHUKA.
[TpakTHueckoenpUMEHEHNE0Ka3aHHBIXTEOPEM.
IIpeodpazoBanue |/lonamue 0 npeobpaszosanuu OcBauBaTbnoHsTHENpeoOpazoBanmsnonoous. McesienoBarp
noaoous. nooobus. CoomeemcmeaennviedieMeHmbino00OHbl OTHOLIEHHE JIMHEHHBIX 3JIEMEHTOB ¢buryp
MeTtpuueckuec xgueyp. npunpeoOpa3zoBanuu  noaobus.  Haxoauts  mpumepsl
OOTHOLIEHHSA TeopemaonpoussedeHuUompe3K08xopo, meopemaonpoussedeHuu | 101001 BOKPYKaroLeH 1eICTBUTEIIbHOCTH.
BOKPYKHOCTH( ompe3Ko8ceKyuux, meopemaoxsaopamexacamenvrol. lIpumenen | Boigoouma MempuuecKue COOMHOULeHUs. MmedHcoy
10u4) uespeueHUULeoMempuUyecKuUx3aoad. OmMpe3KaAMUXopo, CeKYUWUXUKACAMENbHBIXCUCNONb308AHUEMEN
UCAHHBIXY2TI08U NOOOOHBIXMPEY20NbHUKOS.
PewamubeeomempuyeckuesadavuuzadaiuuspeanrbHOUNCUSHUC
UCNOIb308AHUEMNOOOOHBIXIMPEY 20JIbHUKOB.
BekTopsl OnpeieneHNeBEKTOPOB,CII0KEHUENPA3HOCTEBEKTOPOB,yMHOKEH | Meno/1b30BaThBEKTOPHIKAKHAIPABICHHBICOTPE3KH, HCCI€10B
(129) MEBEKTOpPA HAYUCIIO. aTbreomMeTpudeckuii(mepemenieHue)uPpu3ndecKuii(cuna)cMbl

DU3NYECKUNUTEOMETPUUECKUNCMBICIIBEKTOPOB.
Pa3znoxxeHneBexkTopanoByMHEKOUIMHEapHbIMBEKTOpam. Koop
WHATBIBEKTOPA.
CxansipHOETIPOU3BEICHUEBEKTOPOB,ETONPUMEHEHUEISTHAX 0K e
HUSIJIMH UYTJIOB.

PemenunesanaucnomMonibr0BEKTOPOB.
[IprMeHEeHHEeBEKTOPOBIIAPEIICHUA3aTaUKNHEMATUKUMUMEX AHUK
H.

CIIBIBEKTOPOBCOIIOPOMHABOIIPOCHBIUILIAH.
3HaTBhONpPeeIeHUACYMMbBINPAa3HOCTUBEKTOPOB, YMHOKEHHSIB
eKTOPaHAYHCIIO0, HCCIe10BATBICOMETPUUECKUHN(PU3NIECKUN
CMBICJIBIITUXOTIEPALIHN.
PemarereoMeTpu4ecKue3aauuCUCIIONb30BAHUEMBEKTOPOB.
PackiaabIBaThBEKTOPIIOABYMHEKONIMHEAPHBIMBEKTOpaM. U
CII0JIb30BAThCKAIPHOCIIPOU3BEACHUEBEKTOPOB, BLIBOAUTHE
TOOCHOBHBIECBOMCTBA.
Bur4ucasaTbCyMMY,pasHOCTbUCKAIIPHOCIIPOU3BEACHUE

10




BCKTOPOBBKOOPAHHATAX.
HpI/IMeHSITbCKaJ'IﬂpHOeHPOI/ISBeHeHI/ICHHHHaXO}KI[eHI/IHI[J'II/IHI/Iy

IJIOB.
JexapToBbI JlexapTOBBIKOOPAMHATHITOYEKHAIUIOCKOCTH. OcBanBaTBIOHATHENIPSIMOYTOJIbBHOWUCHCTEMBIKOOPIMHAT,
KOOPAMHATHI Ha | Ypasnenuenpsamoil. Y TII0BOMKO3 P PUIHCHT, TAHTCHCYTIIa JIEKapTOBBIXKOOPIUHATTOUKHU.
IVIOCKOCTH HAaKJIOHA,[IapaJIJIeIbHBICUIIEPIICH IUKYIISIPHBICTIPSIMBIE. HccaenoBarbypaBHEHUETTPAMONNOKPYKHOCTUCOIOPOITHA
(99) VYpaBHeHHe OKpYKHOCTH. HaxoxJeHHue KOOpAMHAT TOYEK | BOIIPOCHBIMILIAH.
MEePECEUCHUSOKPYKHOCTUUIIPSAMOIA. HaxonutbieHTpupagnycoKpyKHOCTUIIOEEYPABHEHUIO.
MeToakoopAMHATIPUPEIIEHUUTEOMETPUUECKUX3a/1au. Pemarp3aiaunHaHax 0k 1€ HUETOYEKIIEPECCUCHUSATIPSMBIX
Hcnonb30BaHMEMETOJaKOOPIMHATBIPAKTHUECKUX3a]a4axX HMOKPYKHOCTEHCIIOMOIIBIOMETOAAKOOPINHAT.
M cnoJib30BaThCBOICTBAYTIIOBOTOKOA (D (DUITUEHTATIPSIMOM
IIPUPEIICHUN 3a/1ad, I ONPEIEICHUS PACIOIOKECHUS
MPSMOM.
IIpuMeHATHKOOPIMHATHIIPUPEIIEHUUTEOMETPUYECKUX U
IIPAKTUYECKUX3a]ad, JJIs IMOCTPOEHUS MaTeMaTUYEeCKUX
MojienepeanbHbIX3aaau(«MeTOIKOOPINHATY).
ITosnb3oBaTbest 11 TOCTPOEGHHA M HCCIENOBAaHUMN
(G POBBIMUPECYPCAMHU.
3HAKOMHUTBLCACHCTOPHEH PA3BUTUATEOMETPUN
IIpaBuabHbIEMHO | [IpaBHIEHBIEMHOTOYTOJEHUKH, BEIYHCIICHUEHXAIeMEeHTOB. Yneno | @opmy/iupoBaTh onpeeeHue
royrojabHuKku.Jnn | mupmnHaokpyxHOCTH. THHAAYTHOKPYKHOCTH. PainanHasmepay MPaBUIILHBIXMHOTOYTOJIbHUKOB,HA
HAOKPY:KHOCTUH . XOAUTDH UXDJIEMEHTHI.
[Tnomaabkpyranero3aeMeHTOB(CEKTOPauCEerMEHTa). ITosb30BaTHCSI MOHATHEM JJIMHBI OKPYKHOCTH, BBEJIEHHBIM
CIIOMOIIBbIO NMPaBWJIBHBIX MHOTI'OYTOJIBHUKOB, OINPedesiTh
IUIOIIAAbKPYTa. Brruncnenuennoniaieipuryp, BKIOYAONIMXIEMEHTHIKPYTa. YUCIIOT,JUIMHY YT HHPaIMaHHYIOMEpYYTJIanooopasity.
Boruuciienune IIpoBoauTBIEPEXOA0TPAIMAHHOUMEPBIYTIIAKIPAyCHOMMHA
omanei 000pOT 1O BU3YaJIbHOM OTOpeE.
(84) OnpeaeassTbIUIOMAIBKPYTa.

10

BoiBoauTh(opmyabi(Brpa ycHORUpPaIuaHHONMEPE ) IS TN
HJYT,IUIOIIAEHCEKTOPOBUCETMEHTOBCONIOPOHA
BOIIPOCHBIWILIAH.




BoruncasaTs miomamu (uryp, BKIIOYAIONIMX SJIEMEHTHI
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OKPYKHOCTH(KpYyTra)COnopoiHaCTIPaBOYHYIOMH(POPMALIUIO.
HaxoaureiuioniaausiagadaxpeaibHOMKU3HU.

JBuxeHust Tlonsamueooeudicenuuniockocmu. Pa30upaTbnpruMepbl, ULTIOCTPUPYIOIIUETOHATU S ABIKEHHSL, 1T

ILUIOCKOCTH IapannenvHuiiinepernoc,nosopomucummempus. Ocuuyenmpuicum | EHTPOB HOCEHCUMMETPHUH.

(69) mempuu. D opMyIMPOBATHOIPEACICHUANIAPAIIICIBHOIOIIEPEHOCA, 0B

IIpocmeriwuenpumenenuaspeueHuu3aay. opoTtanoceBoiicuMmeTpurcBu3yanbHoiionopoil. HaxonurbHe

MOJIBIKHBICTOYKH TI000pasIny.
HaxoauTh LEHTPHI U OCH CUMMETPHH MPOCTEHINX (Quryp
nooopasiry.
IlpumenamonapannenvHvlinepeHocUuCUMMempurOnPUpeuleHu
ueeomempuyeckuxzaoay(pazoupamonpumepot).
Hcnonv3oeamv 01 nocmpoenuss U UCCAEO0BAHULL
yugposvlepecypcoi.

IMoBTOpeHUE, [ToBTOpEHNEOCHOBHBIXTIOHATHHUMETOJ0BKYPCOB 7—9 OnepupoBaTbNOHATUAMM: PUTYpa,TOUKA,TPSIMAS, YT O,

00o0meHue, KJIaCCOB,000011I€eHueNCHCTEMAaTH3a[UsI3HAHH. MHOTOYT'OJIbHUK, PaBHOOEAPEHHBIM M  pPaBHOCTOPOHHUI

cucreMaTusauus | IIpocreiiimne reomerpudeckue (GUIypsl U UX CBOWCTBA. | TPEYrOJIbHMKH, MpPSIMOYIOJbHBI TPEYroNbHUK, MeAHaHa,

SHAHMITZ N3mepeHne reoMeTpu4ecKkux OMCCEKTpUCAaUBBICOTATPEYTOJIbHUKA, TapalljIesIorpamm,

(74) BeMYMH. T peyroIsHUKY. POMO,IIPSIMOYTOJIHUK,KBa1paT, TPANeINs;0KPYKHOCTh,KacaTe

[TapannenbHbIEUTIEPIICHANK YIS PHBIETPSMBIE.
OKpyXHOCTBUKPYT.I €OMETPUUECKUETIOCTPOCHHUSI. Y TIIBIB
OKPY’KHOCTM. BnmcaHHele ¥ ONUCAaHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[IpsAMasuOKPYKHOCTb.
YeThIpEXYroJIbHUKY.
YEThIPEXYTOJIbHUKH.
Teopemalludaropannaganarpuronomerpun. PemeHneoommx
TPEYTrOJIbHUKOB.

[IpaBMIILHBIEMHOTOYTOJIbHUKH.
[IpeobpazoBanusimiockoctu. [{Bmkenus. [Togooue. CummeTpus.
[Tnomane. Beraucnenunennomaneii. [lmomaaumnoo0Hex puryp.
JlexapTOBBIKOOPAMHATHIHATUIOCKOCTH.

Brucannsie n OITMCAaHHBIC

JIbHAS;PABEHCTBOUTIO100ME(PUTYD, TPEYTOJIbHUKOB;
MapayieIbHOCTh U TMEPHEHAUKYISIPHOCTh TPSIMBIX, YOI
MEXAY MNpPSIMbIMH, CHUMMETPHUSI OTHOCHUTEJIbHO TOYKH U
MIPSIMOM; JUTMHA, PACCTOSTHUES, BEeTUIMHAYTIIA, IUTOIIA 1b,
epUMETP.

HUcnoan3oBatb  (opmyabl: 1epuMerpa U IUIOMIAIU
MHOTOYTOJIbHUKOB, ITTUHBIOKPYKHOCTHHUILIONIAAUKPYTA,
00BEMANPSIMOYTOJILHOT OTIapAJUIeTIETUTIE1A.

OnepupoBaTh MNOHATHUSIMH: TPSAMOYTOJIbHas  CUCTEMA
KOOPJWHAT, BEKTOP; MCHOJb30BaTh OJTH TIOHATUSA IS
MIPEACTABICHUSI JaHHBIX UPEIICHU3a,/1a4, BTOMYHCIICHU3
IPYTrUXy4eOHBIXIIPEIMETOB.

Pemars, 3amaum Ha TIOBTOPEHHE OCHOBHBIX ITOHATHIA,
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BekTopbiHariockocTu. WJUTIOCTPALIMIOCBA3ENMEK 1Y Pa3INUHBIMUYACTIMUKYpCA.
BriOuparbMeToaIIIpeIcHUsA3a/1a4u.
Pemarn3agaununsnioBceTHEBHOMKU3HU.

TEMATHYECKOE INIAHUPOBAHHME YYEBHOI'O KYPCA «BEPOSATHOCTH N
CTATUCTHUKA»(ITO TOJIAMOBYYEHUS)

7 kaacc(nemenee34 1)

Ha3Banuepa3sne
Ja OcHoBHOecCOAEp:KaHHE XapakTepuCcTHKAAEATEIbHOCTHOOYYAO M XCS
(TembI)(4nCJI04
acoB)
IIpencrasienue IIpencraBnenuenannupixpradbaunax.lIpaktuueckuessrarcienn | OcBanBaTbHA0a30BOMYPOBHECHOCOOBITIPEICTABICHUSIC
AAHHBIX AMOTa0JMYHBIMAAHHBIM. MI3BNIeUeHENUHTEPIIPETALUATA0INY TaTUCTHUYECKUX JAHHBIXUYMCIIOBBIXMAaCCUBOBCIIOMOIIIBIOT
(7T9) HbIX1aHHbIX. [IpakTHueckaspaboTa abIMIMIarpaMMCHUCIIONb30BAaHUEMAKTYalIbHIX UBAYKHBIX
«Tabmuupi». JTaHHBIX(JIeMorpapuiecKue JTAaHHBIE,
I'paduueckoenpeacTaBieHIeJaHHBIXBBUIEKPYTOBBIX,CTOTONK IIPOM3BOACTBOIIPOMBIIITIEHHO
OBBIX(cTOJI0UATHIX ) AuarpaMM. UTeHHEeNTIOCTpOCHUEIUArpaMM. | HHCEITbCKOX03HCTBEHHOUITPOTYKITUH,00IIeCTBEHHBICH
[TpumepbiiemorpaduyecKuxX AuarpaMm. MIPUPOTHBICSIBICHUS ).
[IpakTueckasipadbora«/IunarpaMmMbl». N3yuarbMeToabIPa0OTHICTA0IMUYHBIMUUT PAPUIECKIUMHUIT

pelCTaBIeHUSIMHIAHHBIX CITOMOIIBIOLU(POBBIXPECYPCOBB
XOJIEPAKTHUECKUXPAOOT(CHAIPABIIAIOIEHTIOMOIIIBIO).
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OnucareabHas
CTATHCTHKA
(84)

UYucnossie Habopbl. CpenHee

apupmeTHueckoe.Meauana YuciIoBoro Hadbopa.

Y cTOWYnBOCTh
menuansblIIpakTnyeckaspabora«CpesHHC3HAYCHUSY.
HaubonbieenHanMeHbIIee3HAYCHUTYHCIIOBOrOHa0opa. Pazmax

OcBanBaTbHA0230BOMYPOBHENOHATHS :YUCIIOBOMHAO0D
, Mepa IEHTpaJlbHOW TEHACHUUU (Mepa LEHTpa),
BTOMUHCIIecpeiHeeapuhMeTHIeCKOe,MeINaHa.
OnuchIBaThCTaTUCTUYECKUEAAHHBIECTIOMOILBIOCPEHETO
apu(METHIECKOTO u MeEUaHBbl. Pemate
3a/1a4K(CUCII0JIb30BAHUEM3PUTEIbHONHAT IS THOCTU N/ UITH
BEepOATbHOWOIIOPHI)

H3yuars cBoiicTBa cpeaHHX, B TOM 4YHCIE C
OMOIIBIONU(POBBIXPECYPCOB,BXOACTIPAKTHIECKUXPAOOT
,(CHaIpaBJIAIOMIEUTTOMOIIBIO).

OcBauBatph Ha  0a30BOM  YpPOBHe  NOHSATHA:
HanOOJIbIIeEeNHANMEHBIIICE3HAUCHUT YN CIIOBOTOMACCUBA, P
a3zMax.

Pematp 3amaum Ha BBIOOp crioco0a OMHMCAHUS JAHHBIX
BCOOTBETCTBUUCIIPUPOI0MIaHHBIX UIEISIMUHUCCIIETOBAHUS
CHANpaBJISAIOLIEH TOMOIIBIO.

Cayuaiinas
H3MEHYUBOCTH
(64)

Cnyuaunasauzmenuusocms(npumepst). dacmomasznavenuiiemac
cugedannuvix.l pynnuposka. I'ucmozpammol.
Ipaxmuueckaapaboma« CnyuatinasusMeH4u80Cmy».

Oceausamvnonamus :4yacmomasHaieHuueMAaccuge0anHbl
X,epYNIUPOBKAOAHHBIX, 2UCTNOSPAMMA.
Cmpoumobzucmozpammvinoobpasyy

Oceausamv  cpaguueckue npedcmasienus  pasHvlx
BUOOBCTYUAUHOUUIMEHYUBOCU, BMOMUUCTECHOMOUBIOYU
@posvixpecypcos, 6xo0enpakxmuieckot pabomal.

BBenenue
BTeopuiorpago
B(44)

I'pag, eepwuna, peopo. Ilpeocmasnenue 3adauu ¢
nomowvrocpaga. Cmenenv (éarenmuocms) gepuiunsl. Hucno
pébep ucymmapuas cmenenv gepwiun. Llenv u yuka. I[lymo 6
epage.Ilpeocmasnenue o ceaznocmu epaga. Ob6x00 epaga
(atineposnyms). Ilpedcmasnenueobopuenmuposantvixepapax.

Ocsausamvnonamus.:zpag,eepuiunazpagha,pebpozpadgha,
cmenens (8a1eHMHOCMb 8EPUIUNDL), Yenb U

yuxn. Oceausampnonamus . nymoecpaghe, 3uneposnymn,00x
ooepaga,opuenmupoganuviiicpagp.
Obcyscoambpeuienue3adauuHanoucKCymMmolcmeneneti
eéepwun  epagpa, Ha  nouck  obxooa  epaga,
HAanoucKnymegopueHmupo8auHuiXepapaxcHanpasiaoue
UNOMOUWBIO.
OcesausamsbcnocodvinpedcmasieHUA3a0a4u3Kypcaaieeop
bl,2€0MeMpPUL, MEeOPUUBEPOSIMHOCHEN, OPY2UX
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npeoMemo8cnoMoubiocpados(kapmsi,cxemul, 21eKmpuye
cKue yenu, @yHKyuUOHaNbHBIE
COOMBemMcmeus ) Hanpumepax.

BeposiTHOCTBH Cryuatinvitionsimuciyyainoecobvimue. Beposmnocmou Oceaueamvnonamus . ciyyaunblUONLIMUCTYYALIHOE

4yacToTra yacmomacobwvimus. Ponemanoseposmuvixunpakmuiecku coObImMuUe, MAI08EPOSMHOESUNPAKMULECKUOOCMOBEPHOE

CJIYy4YaiHOr o 0ocmosepHuIXCoObIMuLienpupooeusodwecmse. Monemau cobvimue.

co0bITHSA UCPATbHAAKOCIMbEIMEOPUUBEPOSAMHOCHIEIL. H3yuams 3nauumocmsv Manoeeposmuvlx coOblmuil 8

(49) Ipaxmuueckaapaboma« Yacmomasvinadenusopnay. npUPOOeuooUecCmeeHasadiCHuIXnpumMepax(asapuu,
HecuacmHvle cuyyau, 3awuma NepCoHAIbHOU
ungopmayuu, nepedaiadanHulx).
H3yuamubponvKriaccuueckuxeeposmHocmHulxmooenei
(MOHema, uspanbHAsIKOCMb)8MeopUUBEPOAMHOCTIE.
Habénwoamovuuzyuamsuacmomycooblmutienpocmuix
9KCNEPUMEHMAX, BMOMUUCTECHOMOUbIOYUDPOBLIX
Pecypcos,6X00enpakmuieckoupadomol.

O0001eHue, [IpencraBnennie  maHHbiX.  OmnucarenpHas — craTUCTHKA. | IIOBTOPATH W3yd4eHHOE U  BBICTPAMBATh CHUCTEMY

KOHTPOJIb BeposiTHOCTBCITyualfHOTOCOOBITHS. 3HAHUU.

(59) Pemarb3agaunHanpe/cTaBICHUEHONICAHNEIAHHBIXC

MOMOIIBIOU3YUEHHBIXXapPAaKTePUCTUKCHAMPABIIAIONIECH
HIOMOIIBIO.

O0cy:xaaTh npuMepbl CITy4aiHbIX COOBITUH,
MaJIOB epOﬂTHBIXI/IHpaKTI/I‘-IeCKI/I}IOCTOBepHLIXCquaﬁHBIX
COOBITHIA,UX POJIMBIPUPOACHKUZHUYEIIOBEKA

8 kiacc(nemenee34 1)

HasBanuepa
31eaa(TeMbl)

OcHoBHOecCOep:KaHUE

XapakTepuCcTHKANEATEILHOCTHOOYYAO M XCH
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(4uci04acoB)

IHoBTOpPEHUEKY [IpeacraBnenne  nanubix.  OmnucarenbHas [HoBTOPATHU3YUECHHOCHBBICTPAUBATHCUCTEMY3HAHUH.
pca7kiaacca cratuctuka.CiyyaiiHasnzMeHunBoCcTh.Cpe | Pemarb3agaun(moBH3yaJIbLHOHONOPE)HAIPEICTABICHNE
(4u) JTHUEYHCIOBOTOHA0OPA. HMONUCAaHUEJAaHHBIX CTIOMOIIBIOU3YyUYEHHBIXXaPAKTEPUCTHUK.
CanyyaitabiecoObiTusi. Bepostnoctunuactotsl. Kiaccuueckuem PemaTp3aiaun(noBu3yaabHOHONOPeE)HANPEICTABIICHUE
0JIETUTEOPUUBEPOATHOCTEH :MOHETAUUT PAITbHASIKOCTb. IPYNIUPOBAHHBIX JAHHBIXUOTUCAHUECTyYaltHOMU3MEHUN
BOCTH.
Pemars3agayu(nmoBu3yajibHOMONOPE)HAONIPEIECTICHUEYA
CTOTBICITY4alHBIX COOBITHIA,00CY K IeHUETPUMEPOBCITydai
HBIXCOOBITHI,MATIOBEPOSITHBIX UTTPAKTUYECKUIOCTOBEPHBI
XCITy4aiHbIX COOBITHI, UXPOIIUBIPUPOICH KU3HU
YeJloBeKa.
OnucarejbHast Omxnonenus./fucnepcusuuciosoconabopa. Cmanoapmuoeomx | OceausamovnoOHAMUA: OUCHEPCUAUCNAHOAPMHOECOMKIIOHE
CTaTHCTHKA. JIOHeHueyuc108020Habopa./{uazpammeipacceusanusl. HUE,UCNONb308AMbIMUXAPAKMEPUCMUKUOILONUCAHUAPAC
PaccenBanue CeusaHusiOaHHbIX.
JaHHBIX Yuacmeosamuveoocyscoenuucunomesviobomcymemesuuu
(4u) JUHATUYUUCBAZUNOOUASDAMMAMPACCEUBAHUS.
CmpoumsouazpammuipacceusanusnouMerouumMcaOanHbl
M, 6 mMOM uucie ¢ NOMOWbIO  KOMHbIOmMeEpd
(nocnecoemecmuo2o0ananu3a,).
MHuoxecTBa MHOXeCTBO, MTOIMHO>KECTBO. Onepanuu HaJ | OcBamBATHIOHSITHS:MHOXXECTBO,3JI€EMEHTMHOKECTBA,IIO0
(44) MHOXECTBaMU:00beAMHEHUE, TIEpeceueHne, ronoiHenne. CBoi JIMHOECTBO.
CTBaoNepalitHaAMHOKECTBAMU : IEPEMECTUTENBHOE,coUeTaTe | BBIMOJIHATH onepanuu Haj

JBHOE,pacipeIeTUTeIbHOE, BKITIOUCHHSI.
I'padmueckoenpeiCTaBICHHEMHOKECTB.

MHO)KeCTBaMPIZO@Be)II/IHeHI/Ie,
nepeceueHue, 1onoaHeHue (1o oopasiy). Mcnosab3oBaTs

CBOMCTBA:
MEePEMECTUTENILHOE,COUETATENBHOE,
pacmpenenuTeIbHOe, BKIIOUCHUS
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(cuCTOIb30BaHUEMBH3YaTBHOM
OTIOPBHI).
Hcnoab3oBaTbrpaduiyecKoepe/iCTaBICHUEMHOKECTB
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MPUONHCAaHUUPEATbHBIXIPOLIECCOBUSABICHUM, IPUPEIICHU
M 3amad W3 JpYruX  y4yeOHbIX TpPEAMETOB U
KypCOB(CUCIOIb30BaHUEMBU3YaJIbHONOIIOPBI).

BepositHOCTH
CJIy4aiiHOT 0
co0bITUS
(64)

DnemMeHTapHbIe COOBITHSL. Crnyuaiinble COOBITHSL.

BJIaFOHpI/IHTCTBYIOH_[I/IeBJ’IeMeHTapHI)IeCO6BITI/I$I.BepOHTHOCTI/I
CO6BITHﬁ.OHbITI)ICpaBHOBO3MO)KHBIMI/ISJICMGHTapHBIMI/I

coObITHsIME. CITy4aitHBITBBIOOD.
[IpakTryeckaspadoTa «ONbITHICPABHOBO3MOKHBIMU
3JIEMEHTAPHBIMUCOOBITUSIMUY.

OcBauBath Ha  0a30BOM  YpPOBHe  INOHSATHA:
AIIeMEHTapHOe COObITHE, CclydyallHOe COOBITHE Kak
COBOKYITHOCTb ~ OJIarOMPHUSATCTBYIOIIUX  3JIEMEHTapHBIX
COOBITHI,PaBHOBO3MOKHBIEIIIEMEHTAPHBIECOOBITHSI.
PemaTb3aiaunHaBBIUMCICHUEBEPOSITHOCTEHCOOBITUI
MOBEPOSTHOCTAMAIEMEHTAPHBIXCOOBITUHCITYYaliHOTO
OMbITa(CUCIIONBb30BAaHUEM3PUTEILHOWHAT I THOCTH
W/UIMBEPOATTLHOMOIIOPHI).
Pemarb3agaunHaBbIUMCIEHUEBEPOSITHOCTEHCOOBITUI
B ONbITAX C pPaBHOBO3MOXHBIMU 3JIEMEHTapHBIMU
COOBITUSIMH,BTOMYHCIIECTIOMOIIBIOKOMIIBIOTEPA(C
UCMOJb30BAaHUEM  3pPUTEIbHOM  HArsIAHOCTH  W/WIHK
BEpOATTLHOMOIIOPHI).
IIpoBoANTHEMU3YYATHONBITHICPABHOBO3ZMOXKHBIMU
AJIEMEHTAapPHBIMUCOOBITUAMHU(CUCTIOIB30BaHUEMMOHET,
UTPATbHBIX KOCTei, JIpYTrux Mojieneil)
B XO/€ MpaKTHYECKOW paboThl (C HCIOIB30BaHUEM
BU3YaJIbHOUOMIOPBI).

Beenenue
Teopurorpagos
(49)

B

Hepeso.  Ceoiicmea  Oepeéa:  eOUHCMBEHHOCHb
CYWecmeo8aHUeBUCAYCUBEPULUHDBL, CBAZbMENCOVUUCTOM
gepuuHuduciompédep. Ilpasunoymmoosicenus.

nymu,

Ocsausamvnonamus:oepegokaxepaghoesyuxia,
sucsauas8epuiUHa(1ucm),6emeboepesa, nymoeoepese,
ouamempoepesa.
H3yuamubceoiicmeaoepesa.cyuecmgosanuesucayeri
BEPUIUHBI, €OUHCMBEHHOCMb  NYMU — MedHcOy  08YMs
BEPULUHAMU, CEAZLMENHCOYUUCTIOMBEPUUUHULUCTIOM
pébep.
Yuacmeosamwveoocyscoenuupemenuazaoauunanouck
unepeuucieHuenymeusoepese,onpeoeieHueyucia
sepuUHUIUPEOEepBIepese, 00X00OUHAPHO200epesa, 8
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MOMYUCTECNPUMEHEHUEMNPABUNAYMHONCEHUAL.

Cayuaiinble
co0bITUS
(84)

Ilpomusononoscnoe  coovimue.  Juacpamma  Dinepa.
Obveounenue u nepecewenue coovimui. Hecoemecmuvie
cobvimus. @opmynacnosncenusagepoamuocmen.llpasuno
VMHOJMCEHUsT  8eposimHocmell.  YcloeHas — 8eposmHOCHb.
Heszasucumvle  cobvimus.  [Ipeocmaeénenue  CayuaiHoco
9KCnepumMenmas suoeoepesa.

Oceéaugamv nouamua. 63aUMHO NPOMUBONONONCHbIE
COObIMUS, ONEPAYUUHAOCOOBIMUAMU, 00 bEOUHEHUEU
nepeceyenuecodbvimutl, ouazpammadiiepa(Juiepa—
Benna),coemecmuvleunecosmecmuuvlecobvimusi.
H3yuambmeopemvloseposmuocmuoobeOUHeHUA08YX
CcoObIMULL(GhOPMYBICTIOHCEHUABEPOAMHOCTELL).
Yuacmeosamuveoocyscoenuupewenuazaoauu,emom
YuCIemeKCcmogule3adayuHaonpeoeieHueseposm1Hocmeli
00veOUHeHUAU nepeceyeHuss cooblmull ¢ NOMOUWBIO
yucnoeol  npamot, ouazpamm  dinepa,  Gopmynsl
CILOJHCEHUABEPOSIMHOCMELL.

Ocsaueamp nOHAMUA' npasuio VMHOIHCEHUS
8epOSIMHOCMEl, YCI0B8HAABEPOAMHOCIb, HE3ABUCUMDbLE
coObIMUAOEPeBOCYUAIHO200NbIMA.
H3yyams  ceoiicmea  (onpeoeneHus)
cobvimuil.
Yuacmeosamuveoocyscoenuupewenusn 3a0auuna
onpeoeneHUeUuCnolb308aHUCHE3ABUCUMBIXCOObIMULL.
Yuacmeosamuveoocyscoenuupewenusn 3a0auuna
NOUCK B8eposIMHOCMeEU, 6 MOM Yucle YCIOBHbIX, C
UCNONIL30BAHUEMOEPEBA CILYYAUHO200NbIMA.

He3a6UCUMbIX

O000menue,
KOHTPOJIb
(44)

[IpencraBnennenanupix.OnucarenpHascratuctuka.l padspl.
BepositHOCTB CIIy4aifHOTO COOBITHS. DJIEMEHTHI
KOMOHMHATOPHKH.

IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATH CHCTEMY
3HaHUM.
Pemarp3aiaunHanpecTaBIeHUENONMCAHUEJAaHHBIXC
MIOMOIIBIO M3YYEHHBIX XapaKTEPUCTUK (c
HCIIOIb30BaHUEMBHU3YATLHONOIIOPHI).

Yuacmeoseamuve o0o6cyscoenuu pewenusn 3anaum c
npuMeHeHueMrpados.

Pemiate 3agauMm  Ha  HAXOXJIEHHUE  BEPOSTHOCTH
CIIy4aifHOTOCOOBITUSITIOBEPOATHOCTSIMAJIEMEHTAPHBIX
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COOBITHI, B TOM qHCclie B OITBITaX C
PaBHOBO3MO>KHBIMUAJIEMEHTAPHBIMUCOOBITHAMU(CBU3 YA

BHOMONIOPOH).
Yuacmeosamwveoocysicoenuupewenuazanaumnanaxox
€HUe BEPOSATHOCTEMN 00beTMHEHUS u

[IepeCceueHMsICOObITUH, B TOM 4YMCJIE HE3aBUCHMBIX, C
MCTOJIb30BaHUEMT papUUECKUXITPECTaBICHUNNIePEBACT

y4aifHOTOOIIBITA.
Yuacmeosamuveobcysicoenuupewenuazanaunnanepedrc
JICHHE KOMOUHAIHI (uucna MEePECTaHOBOK,

YK CJIACOYETaHUH ), HAHAX 0K I€HUEBEPOATHOCTENCOOBITUIIC
IPUMEHEHHEMKOMOUHATOPUKH,BTOMYHMCIIECUCIIONB30BaHU
emrpeyrosubHuKallackans.

9 kinacc(nemenee34 4)

HazBanuepa3sne

Ja OcHoBHOecOepKAHUE XapakTepucTHKAAEATEIbHOCTHOOY YA LM XCH
(Tembl) (UM cI0Y

acoB)
IHoBTOpPEHUEKY [IpeacraBnenne  naHHbiX.  OnucaTenbHas IloBTOpPSITH W3y4Y€HHOE U BBICTPAMBATh CHCTEMY
pca8kJiacca cratuctuka.OnepanunHaacoobTusiMu. Hes 3HAHHUH.
(44) ABUCUMOCTDH COOBITHIA. Pemars 3amaum Ha TpEeACTaBICHHE MW  ONUCAHHE

JTaHHBIX. PemaTb3agauynHanax 0K ICHHEBEPOSITHOCTEHOOD
€ IMHEHUSUTIEPECEUEHUSCOOBITHI,BTOMYHCIIEHE3aBUCHMBI
X,CHCITOJIb30BaHHEMTPA(PHUCCKUXITPEICTABIICHUIN
JiepeBacIy4aifHOro OTmbITA.

Pematy 3agaum  Ha MEpPEUYUCIICHHE KOMOWHAIUI
(uncnanepecTaHOBOK, YMCIACOYCTAaHUH ), HAHAX 0K ICHUECBE
POATHOCTEHCOOBITHICTTPUMEHEHUEMKOMONHATOPUKH,
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BTOMYHUCIICCHUCIIOIIB30BAHUCMTP CYI‘OJILHI/IKaHaCKaJIH

DJ1eMeHTHIKOMO Komb6unaropaoenpasmioymuoxenus. [ lepecranoBku. @akTop OcBanBaTbHA0230BOMYPOBHENOHATHS :KOMOMHATOPHOE
HHaTopuKkH(44) nan.Coueranusinauciocoueranuil. Tpeyeonvnukllackans. PAaBUJIOYMHOXKEHUS, YIIOPSI0USHHAAIapa, TPOMKA00BEKT
[Ipaktuyeckas  pabota  «BblumcieHne  BEpOSATHOCTEHC | OB,II€PECTAHOBKA,(haKTOpUAIYKCIIA,COUETAHNE,YNCI0COYE
HCII0JIb30BAaHUEM KOMOHMHATOPHBIX byHKUMA | TaHUU,mpeyeonvHukllackans.
AJIEKTPOHHBIXTAOIUI]. Pemarenpocreiimme3agaunHanepeurcICHUEYIOPsI0Ue
HHBIXIIap, TPOEK,IEPEUNCIICHUENIEPECTAHOBOKHCOYETAHU N
3JIEMEHTOBPA3IUYHBIXMHOXKECTB(TI000pa3ILy).
Pemate npocTreHiue3a a4ynHa IIPUMEHECHUE
yHcllacoueTaHuil B anredpe (COKpaliéHHOE YMHOXKEHHE,
ouHOMHBIOTOHA)(CHAIIPABIISIFOIIIEHITOMOIIIBIO ).
Pematb, npuMeHAAKOMONHATOPUKY,3aJa4HABbIUHCIIEH
MEBEPOSTHOCTEHN,BTOMUUCIIECIIOMOILIBIOAIEKTPOHHBIX
TabNIuIl B Xo0J1e MPaKTUYECKON paboThI
(cBU3yanbHOMOIIOPOIT).
T'eomerpuueckasi | [ eomempuueckansepoamuocmo. Cnyuaiinvliiebioopmoukuuzgu | Oceaueams nonamue 2eomempuiecKkoll
BEpPOSITHOCTH 2YPLIHANAOCKOCMU, U30MPE3KA, U30YUOKPYIHCHOCTIU. 8eposmHocmu. Y4acmeoeamvoocysHcoeHuupeueHua3aoa
(49) YUHAHAXOHCOCHUEBEPOAMHOCMENBONbIMAX, NPEOCMABUMBIX
Kakebl00pmMo4eKu3MHO20Y20/IbHUKA, KPY2d, OMPe3KAUIUoy2u
OKPYIHCHOCIU, HUCTIOB020 NPOMEICYMKA
HcnbiTanus Wcneiranne.Ycnexuneynava.Cepusiucnelranuiijonepporoycn | OcBamBatb Ha  0a30BOM  YpOBHe  TNOHATHA:
Bepnyiu(6 exa.Ucnpiranusbeprymin. BeposTHOCTHCOOBITUIBCEpUUUCTIBI | UCIIBITAHHUE,IEMEHTAPHOE COOBITHE B MCIBITAHUU (yCHeX
4) tanuitbepnysu.IIpaktuueckaspabdora 51

«Hcnprranusbeprym.

HeyJaua),CepusuCIbITaHUi, HaCTyIIICHHenepBoroycnexa(
HeyJlauM ),cepusvcnbITaHnil bepHysm.
Pemarbnpocreiimue3agaqynHaHax 0K ICHUEBEPOSITHOCTE
il COOBITHI B cepUU UCTIBITAHUIN J0 TIEpBOroycIrexa, B TOM
qHclie ¢ MPUMEHEHHEM (POPMYJIbl CyMMBIT€OMETPHUYECKON
Iporpeccuu (¢ ornopoi Ha CIPaBOYHYIOMH(POPMALIUIO).
Pemars mnpocreiiimue 3agaYd  Ha HaxOXICHUE
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BEPOSTHOCTENRIIEMEHTAPHBIXCOOBITHIBCEPUUUCIIBITAHUI
bepnyim,HaHaX 0K ACHUEBEPOATHOCTUONIPEAETIEHHOTOYU
ClIayCeX0BBCEpUMHCTIBITAaHU I bepHY TN (CBU3yalbHOMOI
opoit).

H3yuars B X0ae mpakTHuyeckoi padoThl, B TOM 4YuCIIe
CIIOMOIIBIO IIU(PPOBBIX PECYPCOB, CBOWCTBA BEPOSITHOCTU
BCEpUUUCTIBITAHUN bepHyun

Cayuaiinas
BeJINYHHA
(64)

CnydaiiHass BeJIMYMHA M PaACHpEesIEHUE BEpPOSTHOCTEM.
MaremaTuueckoe OXHUIAaHUE MW JUCIEpPCUs  CIy4auHOH
BeJIMuMHBL.  [IprmMeppl MaTEMaTHYECKOrO0 OXKUJAHUS Kak
TEOPETUUECKOTOCPETHETO3HAYCHUABETTMYMHBI.
[TonsTreo3zakoHeOoIbIIMX UK CE. I3MepeHneBepOsSTHOCTEH
cromoIprvacToT. I [puMeHeHne3aKkoHa0 O IITUX YK CE.

OcBoUTHHA0230BOMYPOBHENIOHATHS :CITy4aiiHas
BEJIMYNHA, 3HAYEHUE CIly4aiiHON BEJIMYMHBI,
pacnpeeeHuEeBEPOSITHOCTEM.

M3yyare u o00cCyaaTb IpUMEpPHl JUCKPETHBIX U
HeNPEePbIBHBIXCTY4allHbIX BEJIMYMH(POCT,BECUEIOBEKA,
YHMCIIEHHOCTbHACEICHUS, IPYTMEU3MEHYNBbICBEIIMUNHBI,
paccMaTpuBaBIIUECSBKYPCECTATUCTUKN), MOJAEIbHBIX
CIIy4alHbIX BEJIWYMH, CBA3aHHBIX CO CIIy4alHBIMHU
onbITaMU(OpOcaHUE MOHETHI, UTPAIbHOM KOCTH, CO
CJIy4aitHBIMBBIOOPOMMUT.IL. ).

OcBauBath Ha  0a30BOM  YpOBHe  NOHSATHA:
MaTE€MaTHYECKOCOKUAAHUECTYYalHOMBEITMYHHBIKAK
TEOPETUUECKOECPEIHEE3HAUECHHE, IUCTIEPCUACTYYalHON
BEJIMYMHBIKaKaHAJIOT AU CIIEPCUUYHCIIOBOIOHA00pA.
Pemats 3agauM Ha BBIYKMCIEHUE MaTEMaTHYECKOTO
OXKUIAHWUSI W JUCIEPCHUM  JUCKPETHOM  CIy4dalHOM
BEJINYMHBINO33JaHHOMYPACIPEIEIECHUI0, BTOMUNCIIE
3a/1a4,CBSI3aHHBIXCOCTPaXO0BaHUEMUIIOTEPEIMHU(C
HaIpaBJIIOIIEHITOMOIIBIO).

3HAKOMHUTBCSI C MaTeMaTUYeCKUM OXHUJAHUEM U
JUCIIEPCUENHEKOTOPBIXPACIIPEACIICHUI,BTOMUNCIIE
pacnpeneneHuACcIy4ailHONBETMYUHBICKIUCIOYCTIEXOB»B
cepUMHUCIBITaHU bepHYILIN.

M3yyars yactoTy CcOOBITHS B  MOBTOPSIOIIUXCS
CIIyYaHBIXOMBITAXKAKCIyYailH yIOBETUUUHY .
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3HakoMHTbCsic3akoHOMOObIIXUKceN(Bhopmebeprymn
1) :TIPUOOJIBIIIOMYHCIICONTBITOBYACTOTACOOBITUSOTU3KAK
€rOBEPOSITHOCTH.
Pemarb3aiaunMHan3MepeHUEeBEPOSITHOCTEHCIIOMOIIBIOYA
CTOT (CHAITPaBJISAIOIICH ITOMOIIIBIO).
O06cyR1aTHPOITB3aKOHAOOTBIINX YHCETBOOOCHOBAHUNYAC
TOTHOTOMETO/IaN3MEPEHHUSIBEPOSTHOCTEH.
O06cyK1aTH3aKOHOOIBITUX YU CEIIKAKITPOSBICHUECTATUCT

HYECKOI YCTOWYHBOCTH B U3MEHYUBBIX
SIBIICHHSIX,POJIb3aKOHA0 OB X UM CENTBITPUPOICHBKU3HN Y
eJIOBeKa.
O06o00menue, IIpencraBnennenanneix.OnucarenpHascTaTuCTUKA. BeposaTHO IloBTOpATH H3YYEHHOE U BBICTPAUBATH CHCTEMY
KOHTPOoJIb(1 CTbCIY4alHOTr0COOBITHS. DJIeMEHTHIKOMOUHATOPUKHN.CllyuailH | 3HAHHIA.
bIEBEJIMYMHBINPACTIPEACTICHUSI. Pematp 3agaum  Ha [peACTaBICHUE U OINKCAaHUE

naHHbIX. PemaTb3agauynHaHax 0K ICHUEBEPOSITHOCTENCOO
BITUI,BTOMYHUCIIEBOIIBITAXCPAaBHOBO3MOKHBIMUDIIEMEHTAP
HBIMH COOBITHSIMU,

BEPOATHOCTEHOOBEAMHEHUSUTIEPE
CEYCHUSICOOBITU I, BBIYHCIIATHBEPOITHOCTUBOIIBITAX CCEPHS
MHUCITYYaHHBIXUCIIBITAHUI

[TpupaszpadoTkepabodeHIporpaMMbIBTEMATUUECKOMITTIAHUPOBAHUN I0KHBIOBI ThYYTEHBIBO3MOKHOCTUHCIIOIH30BAHUS
3JIEKTPOHHBIX (1 pOoBBIX) 00pa3oBaTeIbHBIX pecypcos, SBJISTFOLUX CA y4eO0HO-METOIMUECKUMHU
MaTepuagaMu(MyJIbTUMEIUNHBICTTPOT PAMMBI,JIEKTPOHHBICYUeOHUKUN3aJaYHUK U, JICKTPOHHBICOOINOTEKH, BUP Ty AJIbHBICIIA0
OpaTOPHH, WIPOBBIE MPOTPAMMBI, KOJUICKIIUU ITM(GPOBBIX 00pa30BaTEIbHBIX PECYPCOB), HCIOIB3YEMBIMHU IJisi OOY4YCHUS
MBOCIIUTAHUSAPA3IMUHBIXTPYIIIIOIL30BaTENEH, MPEJCTAaBICHHBIMUB AIEKTPOHHOM
(mdpoBOM )BHICUPEATHIYIOITUMU AN AaKTHIeCKeBO3MOKHOCTUVIK T ,conep:kaHnekoTophIx
COOTBETCTBYET3aKOHOIATEILCTBY0O 00pa3oBaHUM.
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