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OenepanbHas pabouas mnporpamma mo YydeOHoOMy mnpeaMery «MaTeMaTtuka
(6a30BbI ypoBeHb) (mpenMeTHas oOnacth «MaremaTuka W uHbOpPMaATUKAY) (nanee
COOTBETCTBEHHO—TIPOTpaMManioMaTeMaTHKE, MaTEMATHKA ) BKIIFOYAETIOSICHUTEIbHYIO
3aMUCKY, COJepkKaHUuE OOYy4YCHUS,IJITAHUPYEMBIEPE3YIbTAaThl OCBOCHUSITPOTPAMMBITIO
MaTeMaTHKe, TeMaTH4YeCKOe TJIaHUPOBAHUE.

HOACHUTEJIBHASA3ZAIINCKA

[IporpammanomaTeMaTukeIsi00 yuarommuxcsS—9xnaccoBpazpaboTana Ha OCHOBE
OI'OC O0O. B nporpamMmme mo MaTeMAaTUKE YUTEHBI UJ€W U nojoxeHus Konuenmuu
pa3BUTHS MaTeMaTuyecKkoro oopazoBanus B Poccuiickoit deaeparuu.

[TpenmMeToMMaTeMaTUKHUSABISIOTCADYHIAMEHTATBHBIECTPYKTYPBIHAIICTOMHPA—
NPOCTPAHCTBEHHBIC (OPMBI ¥ KOJWYECTBEHHBIC OTHOIICHHS (OT TPOCTEUIIHUX,
yCBaWBAEMbIX B HEIMOCPEACTBEHHOM OIIBITE, O JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUTSL Pa3BUTHS HAYYHBIXU MPHUKIQTHBIXUACH). MaTemMaTHUeCKUe 3HaHHUS 00ECIICUYNBAIOT
NOHMMAaHWE TIPUHIIMIIOB YCTPOWCTBA M WCIOJB30BaHHS COBPEMCHHOW TEXHUKH,
BOCIPHUATHEC W HMHTEPIPETAMIO COLHMAIBHON, HSKOHOMHUYECKOH, IMOJMTHYCCKOU
UHPOpPMAIIMK, JAl0T BO3MOXHOCTH BBITIOJHATH PACUYEThl U COCTaBISATH aJITOPUTMBI,
HaXOAUTHUITPUMEHATH()OPMYJIbI, BIIaICTHIIPAKTHYECKUMHUIIPUEMAMHUT€OMETPHUICCKUX
U3MEPEHUN M TIOCTPOCHHH, YHUTaTh WH(OpMAIMIO, TIPEACTABICHHYIO B BHJIC TaOJIHII,
auarpaMM U rpadUKOB, KUTh B YCIOBHUAX HEOINPEAEAEHHOCTH W TOHUMATh
BEPOSTHOCTHBIN XapaKTep CIIy4alHBIX COOBITHH.

N3ydenne mateMatukudopMupyeTy oOydarommuxcaMaTeMaTHueCKUHCTUITb
MBIIIUICHHS, TTPOSIBIISIONIUICS B ONIPEICIEHHBIX YMCTBEHHBIX HaBbIKax. O0ydaroniuecs
OCBaMBaIOT TaKhe MNPUEMBI M METOJBIMBIIUICHHS, KaK WHAYKIHS W JICTYKIIHS,
00001 HNEUKOHKPETHU3AITNS, aHAJIU3U CUHTE3,KIIaCCU(PUKAITUSAN CUCTEMAaTH3aIHs,
aocTparupoBanreraHaiorus. O0beKThIMaTeMaTHICCKUXYMO3aKITIOUCHHUH, [IPaBUIauX
KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHUECKUX TTOCTPOSHUM, CIIOCOOCTBYIOT
BbIpaOOTKE yMeHUS (HOPMYTUPOBATH, 0OOCHOBBIBATH U JJOKA3BIBATH CYKJICHUS, TEM
CaMBbIMPAa3BUBAIOT JIOTUUECKOE MbITLIeHHE. I3yueHrne MaTeMaTuKi 00eCreqnBacT
dbopMupoBaHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBITIUICHHUS] U BOCTIUTAHUE YMEHUHN
JECHCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATH  W3BECTHBIC U
KOHCTpYHpPOBaThHOBBIC. BiporeccepeneHus3aaad—0CHOBOMYYeOHOH e ATeTbHOCTH
HaypOKaxMaTeMaTUKH—Pa3BUBAIOTCATBOPUYECKASTUIPHUKIIATHASICTOPOHBIMBIIIIIICHUSI.
OOyueHune MaTeMaTuKe MaéT BOZMOKHOCTh PAa3BUBATH Y 00 yUaIOMIUXCS TOYHYIO,
parMoOHATbHYIOMHH(OPMATUBHYIOPEUYb, yYMEHUEOTONPATHEHANOOJICETIOIXOISIIIINAE
S3BIKOBBIC, CHMBOJIMYECKHUE, TpadhUuecKue CpeICTBA IS BRIPAKCHHS CYXKIACHUN 1
HaTJISTHOT OUXTIPE/ICTABIICHHS.

[Ipy w3ydeHMM MaTEeMaTUKH OCYIIECTBISETCS 00IIee 3HAKOMCTBO C METOJAaMH
MO3HAHUS JIEWCTBUTEIHLHOCTH, TPECTABICHUSIMH O MPEAMETE M METOJaX MAaTeMaTHKH,
UXOTIMYHUHOTMETOOBIPYTUXECTECTBEHHBIXUTYMAHUTAPHBIXHAYK,000CO0EHHOCTIX
MPUMEHEHUSI MaTEMAaTHUKH JIJIs1 PEIICHHS] HAYTHBIX M MPUKIIATHBIX 3a/1a4.



[IpropuTeTHpIMM LEIAIMH OOy4Y€HHs MaTreMmaThuke B 5-9 Kiaccax SBISIOTCS:

dbopMUPOBaHUELIEHTPATbHBIXMATEMATHUYECKUXITOHATUM (YMCITIO, BEIUYHHA,
reomeTpuueckas ¢Gurypa, NepeMEHHasl, BEPOSTHOCTb, (PYHKIMs), 0O0ECleunBaIOUIUX
MIPEEMCTBEHHOCTh U MIEPCIEKTUBHOCTh MAaTEMAaTUUECKOTO 00pa30BaHUs 00yYarOIIUXCs;

nojABe/icHHe OOyYarolmuXxcs Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U MaTEMAaTUKU U OKPYKAIOIIEro MUpa, TOHUMAaHUE MAaTEMAaTHKU KaK YacTH
00111e# KyJIbTYphI UETIOBEYECTBA,

pa3BUTHE WHTEIUICKTYalbHBIX W TBOPYECKUX CHOCOOHOCTEH OO0ydJaronuxcs,
MO3HABATEIbHON aKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIUICHUS,
MHTEpECa K U3YYCHUIO MAaTEMaTUKH;

dbopmupoBanue (PyHKIMOHAIBHOW MaTEMAaTHUYECKOM TPaMOTHOCTH: yMEHUS
pacrio3HaBaTh MPOSIBICHUSIMATEMATUYECKUX MOHSATUN,00bEKTOB U 3aKOHOMEPHOCTEIB
peabHBIX JKU3HEHHBIX CHUTYyallUsX U TPU HU3YYCHUU APYTUX YUEOHBIX TMPEIMETOB,
IPOSIBJICHUSI 3aBUCUMOCTEH W 3aKOHOMEpHOCTEeH, (opMynupoBaTh WX Ha S3bIKE
MaTeMaTHKd M CO37aBaTh MaTeMaTHYECKHE MOJCIH, MPUMEHATh OCBOCHHBIN
MaTeMaTHYEeCKUM  ammapar Jyisi  pPemICHUS PaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIIEHUBATh MOJIYYEHHBIE PE3YIIbTAThI.

OCHOBHBICTTUHUHCOIEPKAHUSTIPOrpaMMbIToMaTeMaTikeBS—9knaccax:«Hucna u
BBIUMCIICHUSD», «AnreOpa» («AnreOpamdeckue BBIPAKEHUA», «YPaBHEHHUS U
HepaBeHCTBay ), «DyHKIun», «I eomerpusi»(«I['eomeTpryeckuepurypbruuxcBONCTBAY,
«3MepeHne TeoMETPUYECKUX BEINYHUH»), «BepodaTHocTh M cratucThka». [laHHbIE
JUHUU Pa3BUBAIOTCS MapajuiebHO, KaXkas B COOTBETCTBUU C COOCTBEHHOW JOTHKOM,
OJIHAKO HE HE3aBHUCHUMO OJHA OT JAPYTOM, & B TECHOM KOHTaKTE U B3aUMOJECHCTBHH.

Copepskanue mporpaMMbl M0 MaTEeMaTUKE, paclpeAesi€HHOE M0 TojaM O0y4eHHs,
CTPYKTYPHUPOBAHO TakUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAAIBEHBIM
BompocamM  oOydJaromuecs: — oOpamlfajiuch  HEOJHOKpPAaTHO,  UYTOOBI  OBJIAJICHHE
MAaT€MAaTHYECKUMHU TOHSATHUSIMU M HaBbIKAMHM OCYIIECTBIISUIOCH IOCIEA0BATEIBHO H
MOCTYNaTeNbHO, C COOJIIOJICHHEM MPHUHIIMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIFOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHYECKHUX TMPEJCTaBICHUN OO0ydJarOIuXCs,
pacmpsst u yriayosss e€, 00pasyst MpoYHbIe MHOYKECTBEHHBIE CBSI3H.

B cootBerctBUu ¢ ®I'OC OOO martemaTnka sBISETCS 00S3aTEIBHBIM yUESOHBIM
MpeIMETOM Ha ypOBHE OCHOBHOTO 00miero oopaszoBanus. B 5-9 kiaccax matemaTnka
TPaIUIIMOHHON3YIAETCIBPAMKAXCIIEIYIONTUXYYEOHBIXKYPCOB: BS—OKIIaccax—Kypca
«MaremaTtuka»,B7-9 KJIaCCaX—KypCOB«ANTeOpay(BKIIOUAIIIEMEHTHICTATUC TUKUN
Teopun BepositHocTel) u «['eomerpusi». IlporpamMmoil Mo MmaTeMaTHKe BBOAUTCA
CaMOCTOSITEIbHBIN y4eOHbIN Kypc «BeposTHOCTh U CTaTUCTHKAY.

OOmiee 4uCIO YacoB, PEKOMEHJOBAHHBIX I WU3YYCHHS] MaTeMaTHKU (0a30BBIN
YpOBEHB)HAYPOBHEOCHOBHOT0001IEr0o00pazoBanus,—952yaca:BSknacce—
17049acoB(5SuacoBBHenemt0), BOKIacce—170uacoB(SuacoBBHeAeN0),B7knacce— 204 yaca
(6 yacoB B Hepeno), B 8 kiacce — 204 vaca (6 yacoB B Henento), B 9 kinacce — 198 yaca
(6 4acoB B HENIEIIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUAIIPOI'PAMMbI
IHOMATEMATHUKEHAYPOBHEOCHOBHOI'OOBIIEI'OOBPA3OBAHU S

N3yyenue MareMaTukyl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUsl HAMpPAaBIICHO
Ha JOCTHKCHHE OOYYAIOIUMUCS JHUYHOCTHBIX, METANpPEAMETHBIX M MPEeIMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTaTOB OCBOCHHS YU€OHOIO MPEIMETA.

JIMUHOCTHBIEPE3YJIbTATHI

JInyHOCTHBIE  pe3yJibTaThl ~ OCBOCHHMS  NpPOrpaMMbl MO  MaTeMaTHKe
XapaKTEPU3YOTCS:

1) maTpHOTHYECKOEBOCTIMTAHME:

NPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH,
IICHHOCTHBIM OTHOIIIEHUEM K JOCTH)KCHUSM POCCUHCKUX MATEeMAaTHKOB M POCCHUHCKOM
MaTeMaTUYECKOW IIKOJBI, K MCIOJIB30BAHUIO 3TUX JOCTH)KCHHH B JIPYTHX HayKax U
NPUKIAIHBIX cepax;

2) IpakIaHCKOENTyXOBHO-HPABCTBEHHOEBOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00sI3aHHOCTEN IPpaKJaHWHA U peau3allii ero IMpas,
Npe/ICTaBIeHHEM O MaTeMaTUYeCKUX OCHOBax (YHKIMOHHUPOBAHUS Pa3IUYHBIX
CTPYKTYD,SIBICHHM, TPOIEAYPIrpax AaHCKOT00011IecTBA(HATPUMED,BBIOOPHI,ONPOCHI),
TOTOBHOCTBIO K OOCYXJCHHIO STHYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTHUYECKUM
NpPUMEHEHHEM JOCTIKEHUHW HAayKH, OCO3HAaHMEM Ba)XXHOCTH MOPAIbHO-3THUYECKUX
IIPUHIIMIIOB B IESITEILHOCTH YUEHOTO;

3) TPY10BOEBOCIIUTAHHE:

YCTAHOBKOM HA AaKTMBHOE Y4YacTHUE€ B PEIICHUM MPAKTUYECKUX 3a/]ad
MaT€MAaTHYE€CKON  HAMpaBJIECHHOCTH, OCO3HAHMEM BAXXHOCTU  MAaTEMATHYECKOTO
oOpa3oBaHWs Ha TMPOTSHKEHUM BCEH KU3HM JUIS YCHEITHON MpodheCcCHOHATBHOM
JESTEIPHOCTA W Pa3BUTHEM HEOOXOAMMBIX yMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEMUHIUBU Y AIbBHOU TPACKTOPUUOOPA30BAHUSNKN3HECHHBIXTUIAHOBC ~ yUETOM
JUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHUE:

CIOCOOHOCTBIO K OMOIMOHAIBHOMY H  JCTCTHYCCKOMY  BOCIPHSITHIO
MATEMaTHYCCKUX OOBEKTOB, 3aJad, pEIIeHUH, PpaCcCYXICHHH, YMEHHIO BHICTh
MaTEeMaTHYCCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTUHAYYHOTOMO3HAHUSI:
OpHEHTAIMENBIEATETbHOCTHHACOBPEMEHHYIOCHCTEMYHAYYHBIXITPEICTABIICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJbI U OOIIECTBA, TIOHUMAHUEM
MaTeMaTH4eCKOM HAayKH Kak cepbl YeIOBEUECKOU JesTeIbHOCTH, ITANOB €€ pa3BUTHUs
u 3HAYUMOCTH TSt pa3BUTHS UABUJIN3ALUH, OBJIQJICHUEM A3BIKOM
MAaTEMAaTHKUMUMATEMAaTHYECKOUKYIbTYPOUKAKCPEACTBOMIIO3HAHUSMUDA,



OBHaJ_IGHHGMHpOCTCﬁmHMHHaBBIKaMI/II/ICCJ'IGI[OBaTeJ'IBCKO I\/'II[GHTGJ'IBHOCTI/I;

6) puzuueckoe BocnuTaHHE, (OPpMHPOBAHWE  KYJbTYpPbI  310pPOBb U
3MOLMOHAJIBHOIO 0JIAT OOy YU
TOTOBHOCTBIO MPUMEHSTh MaTEMAaTUYECKUE 3HAHMS B MHTEPECAaX CBOETO 3/10POBbs,
BEJICHUs 310POBOTO 00pa3a »KU3HU (340pOBOE NMHUTaHUE, COAJaHCHUPOBAHHBIA PEXUM
3aHATUUHOTIBIXA, pETYISIPHASIPU3NUECKASIAKTUBHOCTD ),C(HOPMUPOBAHHOCTHIOHABBIKA
pedaexkcuy, TpU3HAHMEM CBOEr0 IpaBa Ha OWIMOKY M TaKOro e IpaBa JApPYroro
4eJI0BEKa,;

7) IKOJIOTHYECKOEBOCTIHTAHHE:

OpHeHTaleHapUMEHEeHneMaTeMaTHYeCKUX3HaHUMIApelieHus13a1a4 B 001acTu
COXPAaHHOCTH OKpY’Kalolllel cpejbl, IUIaHUPOBAHUS TOCTYNIKOB M OLEHKH HX
BO3MOXXHBIX TOCIEACTBUN JIi OKpYXKalolled Cpelibl, OCO3HAHHWEM TIJI00AJIBHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) amanTanMAKU3MEHS MMM CSYCJIOBUSIMCOIUAATbHOMNTIPUPOTHO CPebI:

TOTOBHOCTBIO K JICCTBUSAM B YCIIOBHSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO AEATEIbHOCTb, B TOM YHUCJIE YMEHHE
YUHUTBCSl Y APYTUX JIOJEH, IprHoOpeTaTh B COBMECTHOM JICSATEILHOCTH HOBBIC 3HAHUS,
HABBIKM Y KOMIIETEHIIUU U3 OIBITA JPYTHUX;

HEOOXOIMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUIA, B TOM 4HCie (OPMYITHPOBATH
UJIeH, TIOHSTHSI, TUIIOTE3bl 00 00BEKTAX U SIBICHUSX, B TOM YHUCJIE paHee HE U3BECTHBHIX,
OCO3HaBaTh JAe(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAaHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHHMATH CTPECCOBYIO
CUTYaIMIOKaKBbI30B, TPEOYIOITUUKOHTPMEDP, KOPPEKTUPOBATEIIPUHUMAEMBICPEIIICHUST U
nencTBus, GOpPMYIMPOBATh U OIIEHUBATH PUCKU U MTOCIEICTBUS, POPMUPOBATH OIBIT.

METAIIPEJIMETHBIEPE3YJIbTATbBI

BpesynpTaTe0cBOCHHUSNPOrpaMMBITTIOMATEMATUKEHAYPOBHEOCHOBHOTOOOIIIETO
oOpa3oBaHusa y oOyuaromerocs OynyT copMHUpOBaHBI METANPEAMETHBIC PE3yJbTATHI,
XapaKTEPU3YIOIINECS OBJIAJCHUEM YHUBEPCAIbHBIMU MO3HABATEIIBHBIMU JEUCTBUSIMH,
YHUBEPCAIbHBIMM ~ KOMMYHUKATUBHBIMM  JCHCTBUSIMU W YHUBEPCAJbHBIMU
PEryJIATUBHBIMU JEUCTBUSIMU.

ITo3HaBaTeIbHBbIEYHUBEPCAJIbHbICYYeOHbIEIeHCTBUSA
ba3oBblesornueckue 1eMcTBUS:

BBISIBIISITh M XapAaKTEPU30BATh CYIIECTBEHHBbIE MPU3HAKA MaTEMaTHYECKUX
00BEKTOB, TOHSATHH, OTHOIICHUH MEXIY MOHATHUAMH, (GOPMYIUPOBATH OINPEACICHUS
TOHSATHH, yCTAHABINBAThCYIIECTBEHHBIMTPU3HAKKIIACCU(PUKAITUHN,0CHOBAHUS IS
000011IeHUS ¥ CPaBHEHUS, KPUTEPHUU MPOBOJUMOTO aHAJIN3a;

BOCTIPUHUMATH, DOPMYIUPOBATEUIPEOOPA30BBHIBATHC YK ICHHUS : yTBEPAUTEIbHBIC



MOTPHIATENbHBIC,SIUHIYHBIC, YACTHBICHOOIIHE, YCIIOBHBIE;

BBISIBIIThMAaTEMaTHIECKIE3aKOHOMEPHOCTH, B3aHMOCBA3HUIIPOTUBOPEUUABPAKTAX,
JTaHHBIX,HA0II0ICHUS XY TBEPKICHUSX, [TPEINIaraTbKpUTEPUN IS BBISIBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYN;

JeNIaThBBIBOIBICUCIIONB30BAHNEM3aKOHOBIOTUKH, e TYKTUBHBIXUMHTYKTHBHBIX
YMO3aKIJIIOUEHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;

pa3dupaTha0Ka3aTeIbCTBAMATEMATHUECKUXY TBEPKICHUH(TIPSMBIEH oT
MPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEITLHO HECIIOJKHBIE J0Ka3aTebCTBA
MaTeMaTU4ecKuX (PaKToB, BBICTpaWBaTh apPryMEHTAIMIO, MPHUBOAUTH TNPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMPATH CIIOCOO pelleHusl y4eOHOM 3a1auu (CpaBHUBATh HECKOJBKO BApPHAHTOB
peleHusi, BEIOMpaTh HauboIee MOAXOASMINUNA ¢ YIETOM CaMOCTOSTEIHHO BBIACIEHHBIX
KPUTEPUEB).

Ba3oBblencciieoBaTe1bCKUEACHCTBHUS:

UCTIOJh30BaTh BOMPOCHI KaK HCCJIENOBATEIbCKUI HHCTPYMEHT IO3HAHMS,
GopMynupOBaTH BOIPOCHI, (PUKCHPYIOIINE POTHBOPEUne, MpobdIeMy, CaMOCTOATEIHHO
yCTaHABJIMBATh MCKOMOE M JlaHHOE, ()OpMHUPOBATh THIIOTE3Yy, apryMEHTHPOBATH CBOIO
TIO3HIINIO, MHCHUE;

HPOBOAMTD 110 CAMOCTOSITEILHO COCTABIEHHOMY TIJIaHY HECJIOXKHBIM dKCIIEPHMEHT,
HeOoJIbIIIoe MCCIe0BaHNE MO YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHYECKOr000beKTa,
3aBUCUMOCTEH 00BEKTOB MEXTY COOOIA;

CaMOCTOSITENIFHO  (OPMYJIMPOBATh OO0OOIIEHUS] W BBIBOJBI IO pe3ysibTaTaMm
NpOBEIEHHOTO HAOJIONEHUS, MCCIEeIOBaHNS, OLIEHUBATh TOCTOBEPHOCTh MOIYYEHHBIX
PE3YIBTATOB, BBIBOJIOB U 00OOIICHMIA;

IPOTHO3MPOBATH BO3MOXKHOE DPAa3BUTHE TMpoLecca, a TaKKe BBIABUIaTh
HPEATOJIOKEHUS O €T0 PAa3BUTHH B HOBBIX yCIIOBHUSX.

PaGoracundopmanueii:

BBISIBIISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh  WMH(MOpPMANuM,  JTaHHBIX,
HEOOXOIUMBIX JIJISl PEIICHHUS 3a]1a4H;

BBIOWpATh,  aHAJIM3UPOBATh,  CHUCTEMATU3WPOBAaTh W  WHTEPIPETUPOBATH
uHOOPMAITUIO PA3IMYHBIX BUAOB U (POPM MPEICTaBICHNUS;

BEIOMpaTh(POpMyTpecTaBICHUANH(DOPMAITUUUUILTIOCTPUPOBATHPEIIIAEMBIE
3a/lauu CXeMaMH, TuarpaMMamMu, HHOU TpaduKoil 1 X KOMOWHAITUSIMU;

OIICHUBATh HAIEKHOCTh WH(GOPMAIINH TI0 KPUTEPHUSIM,TPEIOKEHHBIMY YN TETIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETHHO.

KomMmyHMKaTUBHBICYHHBEPCAJIbHbICY4eOHbICACHCTBUSA:

BOCHIPHUHUMATh W (OPMYJIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMH U
LEIAMUOOILEHNS, ICHO, TOYHO,IPAMOTHOBBIPAXKaThCBOOTOUKY3PEHHSIBYCTHBIX
UITMCBMEHHBIXTEKCTAaX,/1aBaThIIOSICHEHUAIOXOAYPEIICHHUI3aJa41, KOMMEHTUPOBATh



[I0JIy4YE€HHBINPE3YIIbTAT;

B XO0J€ OOCYXIEHHUs 3a/laBaTb BOIPOCHl IO CYIIECTBY OOCYXJAaeMOW TEMBlI,
poOJIeMbl, pelIaeMon 3a/layu, BBICKA3bIBAaTh HJEH, HAlLIEJIEHHbIE HA MOUCK PEIICHHS,
COMOCTAaBJSATh CBOM CYXIEHUS C CYXACHUSMU JPYIMX YYaCTHHUKOB JIMAJora,
O0OHapy’KMBATh Pa3IMYUE U CXOJACTBO IMO3UILIMHA, B KOPPEKTHON PopMe HopMyaupoBaTh
pa3HoOracus, CBOM BO3paKEHHUS;

MPEACTaBIATh pE3yJbTaThl PEUICHUS 3aJaud, HKCIEPUMEHTA, HCCIeI0BaHuUs,
MPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUIGHHS C Y4E€TOM 3ajaay
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHUMATHUHUCIIOIb30BATHIPEUMYIIECTBAKOMAHIHOMUUHANBUIYaTbHONPAOOTHI
pU pelIeHN YYeOHbIX MaTeMaTHUYECKUX 3a/1aY;

OpUHUMATh 1EJIb COBMECTHOM JEeATEIbHOCTH, IUIAHUPOBATh OPraHHU3aIUIO
COBMECTHOM paboThl, pacipenensiTh BUIbl padoT, 1TOrOBapuBaThCs, 00CYKIaTh MPOLEecC
U pe3ysbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBAaTh B TPYMNIOBBIX (opMax padoThl (0OCYX)AeHHUs, OOMEH MHEHHSIMH,
MO3TOBBICHITYPMBIIPYTUE),BBITTIOIHATHCBOIOYACTHPAOOTHIMKOOPIMHUPOBATHCBOU
JEUCTBUS C APYTMMH WIEHAMU KOMaH/bl, OLIEHUBATh KAYECTBO CBOETr0 BKJIAaJa B OOIINI
OPOIYKT MO KpUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUS.

PeryasiTuBHbIeyHUBEPCAJIbHbIEY4eOHbIe1eliCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIAThH IUIAH, AITOPUTM PEIICHHs 3a7aud (WM €ro 4acTh),
BBIOMpATh CMoco0 peleHuss ¢ Y4ETOM HMMEIOLUMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapPHAHTHI PEIICHUN C YYETOM
HOBOM MH(MOpMAaIIHH.

CaMOKOHTPOJIb:

BJIAJIETh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3ylbrara
pElIeHHs] MaTeMaTHYEeCKOM 3a/1a4u;

MpEeABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpU PEIICHUU 3a]ayH,
BHOCUTh KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HaWJIEHHBIX
OIINOOK, BRISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yibTaTa [ESITEJIbHOCTH IOCTABICHHOW LEIU H
YCIOBUSIM, OOBSICHATH IMPUYUHBI JOCTHXKEHUS WU HEJOCTH)KEHUS LENH, HAXOJUTh
omunOKy, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEAMETHBIEPE3YJIBTATBI

[IpenmeTHBIE pE3yNbTATBIOCBOCHUS MPOTPAMMBI 10 MAaTE€MaTUKE IPEICTABICHbI
MOro1aMo0y4eHUSIBCIIETYIOIIUXPa31e/IaXIPOTPaMMbIBPAMKAXOTAEIbHBIXYYEOHBIX
KypcoB:BS—6Kkiiaccax—kypca«MatemaTukan,B7—9Kki1accax—KypcoB«Areopay,
«I"eomeTpusi»,«BeposITHOCTBUCTATUCTUKAY.



OEJIEPAJIBHASAPABOYASIIIPOITPAMMAYUEBHOI'OKYPCA
MATEMATUKA»B5S-6KJIACCAX

HOACHUTEJIBHASA3ZAIINCKA

[IpropuTeTHBIMM LIEAIMH OOy4Y€HHS MaTeMmaThke B 5—6 KiaccaxX SBISIOTCS:

MPOI0JKEHNE(HOPMUPOBAHUSIOCHOBHBIXMATEMATUYECKUXTTOHATHI(YHCTIO,
BEJIMYMHA, TreoMeTpuyeckas (Qurypa), oOecneynBalOIMMUX IMPEEMCTBEHHOCTh U
MEePCHEKTUBHOCTh MaTEMATUYECKOTI0 00pa30BaHus 00yJaroInXcs;

pa3BUTHE MHTEJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH oOydarouuxcs,
NO3HABATEIbHON AaKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHMM, HHTEpeca K H3y4YEHUIO
MaTEeMaTHKU;

NoJIBe/IeHHe OOy4YaloIUXCs Ha JOCTYIHOM JUIsi HUX YpPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMAaTUKHU U OKPYKAIOLIEro MUPa;

dopMupoBanue (QYHKIMOHAJIBHOM MaTEMaTHYECKOM TPaMOTHOCTHU: YMEHHUS
pacmo3HaBaTh MaTeMaTH4YeCKUE OOBEKThl B pPEAIbHBIX IKU3HEHHBIX CHUTYalMsX,
NPUMEHSITh OCBOCHHBIE YMEHHS Ui pPEUICHUs MPaKkTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh TOJTYyYEHHBbIE pE3yJlbTaTbl M OILIEHMBaTh HMX Ha COOTBETCTBUE
NPAKTUYECKON CUTYaIIUH.

OCHOBHBIE JIMHUM COAEpKaHUS Kypca MaTemMaTMKu B 5—6 Kiaccax —
apupMeTHIEeCKasIUTeOMETPUYECKAS, KOTOPhIEpa3BUBAIOTCANAPATUICIIBHO, KaXKaas B
COOTBETCTBHHM CCOOCTBEHHOMJIOTUKOM,0JHAKO,HEHE3aBUCUMO ~ OJIHAOTAPYIod, a B
TECHOM KOHTAaKTE€ W B3aUMOJEWUCTBUU. Takke B Kypce€ MaTEMAaTHKHA MPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0pbl U OMUCATENbHON CTATUCTHKHY.

Nzydenne apudMeTHyeckoro martepuania HAYMHAETCSACO  CUCTEeMAaTH3alluu U

pa3BUTH 3HAHUHOHATYPaATbHBIXYHCIIAX, TOJyYCHHBIXHA YPOBHE HAUYaJIbHOT 000IIETO
oOpazoBanus. [lpu 3TOM  COBEpIIEHCTBOBAaHME BBIYUCIHUTEIBHOW TEXHUKH H
dbopMUpOBaHHE  HOBBIX TEOPETHYECKMX  3HAHMM  COYETaeTCsl C  pa3BUTHEM
BBIUHUCITUTENILHON KYyJIbTypbl, B YaCTHOCTH C OOyYEHHMEM MPOCTEHIINM MpuéMam
MPUKUJIKK W OLEHKH pPE3yJbTaTOB BBbIUMCICHUN. V3yueHHe HaTypallbHbIX YHCEIN

IPOJOJKAETCABOKIACCE3HAKOMCTBOMCHAYAJIBHBIMUIIOHATUSIMATEOPUH IETTUMOCTH.

Hayvaino n3zy4enus: 0ObIKHOBEHHBIX U JECATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITo

NEPBBINITANIBOCBOCHUUIPOOEH, KOTJaIPONCXOAUT3HAKOMCTBOCOCHOBHBIMUHIESIMU,
MOHATUSAMU TeMBI. [Ipr 3TOM paccMOTpeHre 0OBIKHOBEHHBIX P00 B MOTHOM 00bEME

MIPEALIECTBYET U3YUECHHIO IECITUYHBIX TPOOEH, YTO HEIECO00Pa3HO ¢ TOUKH 3PEHUS

JOTUKUU3IIOKEHUSYUCIOBOMIMHAN,KOT 1A MPaBuiia AEHUCTBUIC N€CATUYHBIMU
APOOSIMUMOXKHO 000CHOBAThYKEN3BECTHBIMUAITOPUTMAMHUBBITIOTHEHUSACHCTBUN
COOBIKHOBEHHBIMHUIPOOSMU. 3HAKOMCTBOCAECATUYHBIMUAPOOSIMUPACIIUPUT
BO3MOXXHOCTH ISl HOHUMAHMSI 00y4YaroIUMUCIIPHUKIATHOIO TPUMEHEHUSHOBOM
3aMMCUNIPUN3YYEHUUAPYTUXIIPEAMETOBUIIPUIIPAKTHUECKOMKCTIONB30BaHNM. K 6 Kitaccy
OTHECEH BTOPOM 3Tall B U3YUEHUH APOOEii, I1e MPOUCXOIUT COBEPILICHCTBOBAHUE

HABBIKOBCPAaBHEHHUs U NpeoOpa3oBaHus 1po0Oei, 0CBOEHNE HOBBIX BBIYMCIUTEIBHBIX

aJITOPUTMOB,0TTAYMBAHNE TEXHUKUBBIUUCICHHI,B TOM YHCIIE
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3HAQYCHUN BBIPAXKEHUM, COAEpXKAIMX ¢ OOBIKHOBEHHBIC, W JIECSITHUYHBIC ApOOH,
YCTAHOBJICHUE CBSI3€M MEXKYHUMHU, PACCMOTPEHUE MPUEMOB pEIlICHHs 3a7a4 Ha ApOoOHu.
B navane 6 kiacca mpoucXoAUT 3HAKOMCTBO C OHSATUEM MPOLEHTA.

Oco0eHHOCTBION3YUEHUSTION0KUTEbHBIXUOTPULIATEIbHBIX UM CETISIBIISIETCATO,UTO
OHUTAKXEMOTyTPacCCMaTPUBATHCIBHECKOIBbKOATANOB. BOKIacceBHaUanen3yyeH us
TeMbl«Ilon0XUTENBHBIENOTPUIIATENbHBICUUCIa»BhIACIIeTCATIOATEMa« L {enbieuncnay,
BPAMKAaXKOTOPON3HAKOMCTBOCOTPULIATEIbHBIMUYUCIAMUUICHCTBUSIMU
CHOJIOKUTEIbHBIMUY OTPULIATEILHBIMAYUCIAMU MPOUCXOJUT HA OCHOBE COJIEP’KATEIIHHOTO
M0J1X0/1a. ITOMO3BOJISIETHAIOCTYITHOMYPOBHEMIO3HAKOMHUTHOO yUaIOITUX CSTPAKTUUECKU
COBCEMHOCHOBHBIMUTIOHSATUSMHUTEMbI, BTOMUYHUCIICUCIIPABIIIAMU3HAKOB TIPHU BBIMOJHEHUH
apudpmernyeckuxaecTBuil.  M3ydeHue — palMOHAIBHBIX ~ YMCET  HAa  3TOM  HE
3aKOHYMTCS,a0yACTIPOAOIKEHOBKYpCeaIreOphl 7K1acca.

[Ipu oOydeHHU penieHu0 TEKCTOBBIX 3ajlad B S5—6 KiaccaXx HCIOJIBb3YIOTCS
apupmeTrueckue npuémel perenus. [Ipu orpaboTke BHIYUCIUTEIBHBIX HABBIKOB B 5—6
KJIaCCaxpacCcMaTPUBAIOTCATEKCTOBBIC3aJaUHCIIC YOI XBUI0B 33 JaYNHAIBUKECHHUE,
HAYaCTH,HAMTOKYIIKH,HAPAOOTYUIPOU3BOAUTEILHOCTb, HAIMPOIEHTH,HAOTHOIICHUSI |
nporopiuu. OOyyaromuecs: 3HAKOMSITCS C NpUéMaMu pelieHus 3ajad rnepedopom
BO3MOKHBIX BapHUAHTOB, ydaTcs padoTath ¢ MH(pOpMaIMen, MpeICTaBICHHON B (opme
TAOIUI] WM TUarPaMM.

B mporpamme yuebHoro kypca «MaTemaTuka» MNpeaycMOTpeHO (GopMUpoBaHHE
NPOMEEBTUYECKUX anredpandeckux MpeacTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCUMOCTH OT MaTEMaTUYECKOr0 KOHTEKCTa BBOJMUTCS IOCTEIEHHO.
bykBeHHass CHUMBOJMKA IIMPOKO HCIOJB3YETCA MPEXKIE BCEro s 3alucH OOIIUX
YTBEPKIAECHUNUTTPEIII0KEHUH,(POPMYIT,BUaCTHOCTU I BBIUNCICHUATEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCIA.

B mporpamme yuebHoro kypca «MaTemaTHKa» NpeACTaBleHA HAarJsIHas
reOMEeTpus, HalpaBJICHHAs Ha pa3BUTHE OOPA3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaKEHMsI, U300pa3UTEIIbHBIX YMEHHUIN. JTO Ba)XHBIM 3Tal B U3YYCHUH T€OMETPUH,
KOTOPBIMOCYIIECTBISAECTCIHAHATIISIAHO-TIPAKTUYECKOMYPOBHE, ONUPAETCA Ha HArJISIHO-
oOpa3HOe MBINUJICHHE OOydJalmuxcs. bonbias poiab OTBOJUTCS MPAKTHYECKON
JESITEIbHOCTH, OTBITY, SKCIIEPUMEHTY, MoaenupoBaHuio. O0yyaromuyecs 3HAKOMSTCS C
T€OMETPUYECKUMHU (PUTYypaMHu Ha IJIOCKOCTH ¥ B MPOCTPAHCTBE, C UX MPOCTCUITUMHU
KOH(MUTypanusMH, ydaTcsi W300pakaTh WX Ha HEIMHOBAHHOW W KIeT4aTod Oymare,
paccMaTpuBalOT WX MNPOCTEUIIME CBOWCTBAa. B mponecce u3ydeHHs HArJISHOMN
F€OMETPUM 3HAHUS, MOJYYEHHbIE OOY4YaONIMMHUCA Ha YpPOBHE HAYaJIbHOIO OOILEro
o0pa3oBaHus, CHCTEMATU3UPYIOTCS U PACIITUPSIOTCS.

CornacHoyueOHOMYIUTaHYBS—OKIacCaxu3yyaeTCAMHTErPUPOBAHHBIN TIPEIMET
«MareMatnkay, KOTOPBI BKIIOUAeT apu(PMETHUYCCKUN MaTepual | HarJSIHYIO
FEOMETPUIO, & TAKXKE MPOMNEAECBTUUECKUE CBEACHUS W3 alireOpbl, 3JIEMEHTHI JIOTUKH U
Hayasa OonucaTeIbHON CTaTUCTUKHU.

OO6uree 4nciio YacoB, PEKOMEHIOBAHHBIXJISI U3yYeHUs: MateMaTuku, — 340 4acos:
BSknacce—1704acoB(5SyacoBBHeneN0), BOkiIacce—1704acoB(5S4acoBBHEIEIIO).
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COAEP KAHUEOBYYEHMUSA
5 KITIACC

HartypanbHble4HCIAUHYJIb
HarypanbHoe wuucino. Psan Hatypanbubix uwncen. Yucno 0. M3obOpaxkenue

HATypaJbHBIX YHCEJl TOUKAMHU Ha KOOPJUHATHOU (YUCIOBOM) MPSIMOM.

[To3uunonHas cucremMa CcyucleHUs. PumMckas Hymepauuss Kak IOpuUMep
HEMO3UILIMOHHON CUCTEMBI CUMCIICHUS. [lecsiTuuHas cuctemMa CUMCICHUS.

CpaBHEHMEHATYPAIbHBIXUKCEN,CPABHEHUECHATYPAIbHBIXUHCEIICHYJIEM.
Crnoco6sicpaBHeHus. OKpyTiieHUEHATYPATbHBIXUHCEIT.

Ciio’)keHre HaTypalIbHBIX YUCEJ, CBOMCTBO HYJSI MPHU CIOXKEHHU. BhlunTaHne Kak
NercTBHE, O0OpaTHOE CIIOKEHUIO. YMHOXKEHUE HATYpaldbHBIX UMCEIN, CBOWCTBA HYJIS U
€IUHUIIBI TIpU yMHOXeHuHW. JleneHue Kak JeWcCTBUE, OOpaTHOE YMHOXKEHHUIO.
KomnoneHTs! nelicTBui, cBI3b Mex1y HuUMU. [IpoBepka pesynbrara apumMeTudeckKoro
nevictBus. llepemecTurenbHOe W COYETATEIbHOE CBOMCTBA (3aKOHBI) CIIOKEHUSI U
YMHOKEHUS, paclpeeIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnons3oBanue OykB isi 0003HAUECHHS HEW3BECTHOI'O KOMIIOHEHTa M 3aIliCU
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

Jlenurenu U KpaTHBIE YMCIIa, Pa3JIO)KEHUE Ha MHOXUTeNU. [IpocTeie U cocTaBHbIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocTaTKOM.

Crenenp ¢ HATypaJIbHBIM MOKA3aTeNEM. 3alUCh YHUCIIA B BUAE CYMMBI pa3psiaHbIX
CJIaracMaix.

HucnoBoe BblpakeHUE. BpluncieHrne 3HaUYCHUN YUCIOBBIX BBIPAXKEHUH, MOPSI0K
BBIIIOJIHEHUST JeUCTBUM. lcnonb30BaHWE IpPU BBIYMCICHHSAX IIEPEMECTUTEIIBHOTO U
COYETATEJIbHOTO CBOWCTB (3aKOHOB) CJIOKEHUSI MU YMHOXKEHHS, PaCIpeeIUuTEIbHOTO
CBOMCTBA YMHOXCHHUS.

Jpoon
[IpencraBnenne o ApoOU Kak criocobe 3amicu 9acTH BedUdruHbI. OOBIKHOBCHHBIC

npo6u. IlpaBunpHbIE W HempaBWiIbHBIE ApoOu. CwmemaHHas apoOb, TpPECTaBICHUE
CMEIIaHHOWIPOOVBBHICHETIPABIIILHONAPOOUUBBIIETICHUEIIETI0HYaCTUINCIIA u3
HempaBwiIbHOW JpoOu. M300paxkenne pApoOelt ToOYKaMH Ha YHCIOBOH TIPSIMOM.
OcHoBHoe cBoiicTBO Apobu. Coxpamenue npoOeid. IlpuBenenne apoOM K HOBOMY
3HameHateno. CpaBHEHUE APOOECH.

CnoxeHnue W BblUMTaHUE JpoOeil. YMHOXXeHHE W JelieHHe JpoOeil, B3auMHO-
oOpatHbIe 1pobu. HaxoxaeHre yacTu 1eIoro U 1meoro Mo ero YacTH.

Hecstuunast 3amuck ApobOeit. [lpencraBnenue aecsITHUHONW ApoOM B BUJC
OoObIKHOBEHHOH. M300pakeHre IECATUYHBIX APOOEH TOYKAMU HAa YHCIOBOHM MPSMOM.
CpaBHeHUE JECATUYHBIX IPOOEi.

ApudmeTnyeckre AEHUCTBUA C ACCATUYHBIMU IpoOsiMu. OKpyriieHHE AECATUYHBIX
TpOOEH.
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PeniennerekcToBLIX3a4a4

Perienrie TEKCTOBBIX 3a/lady apu(pMETHUECKUM CIOCOOOM. PelieHne moruueckux
3agad.Pemenue 3a/1aunepe0opOMBCEXBO3MOKHBIXBApHUaHTOB. Micnionbp3oBanuenpu
pelieHny 3aa4 TabJuIl U CXEM.

Pemienue 3anay, conepkaimmnx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIUYMHBI: CKOPOCTD,
BpEMsl, pPACCTOSIHHUE, II€HA, KOJIWMYECTBO, CTOUMOCTh. EJIMHUIIBI HU3MEpPEHUs: MacCChl,
00bEMa, 1IEHBI, PACCTOSHUS, BpEMEHHU, CKOpOCTU. CBSA3b MEXKy €IMHUIIAMUA U3MEPECHUS
Ka)XII0U BEJIMYUHBI.

PemienrieocHOBHBIX3aJa4HAIPOOU.

[IpencraBneHne 1aHHBIXBBUIETAOIUII, CTOIOUATHIX TUATPAMM.

Harasagnas reomerpus

Harnsanuelie npencraBiaeHus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMas, OTPE3OK,
J1y4,yr'0J1,JIOMaHasi, MHOrOyT OJIbHUK,OKPY>KHOCTb, KPYT. Y TOJ. I IpAMON,0CTPBINA, TYIIOW U
Pa3BEPHYTHIN YIJIBI.

JlnuHa OTpe3Ka, METpUYECKHE €IWHULIBl JUIMHBL. J[JIMHa JIOMaHOU, NepumMeTp
MHOTOYroJjibHHKa. MI3MepeHne U nocTpoeHue yrioB ¢ MOMOUIbI0 TPAHCIIOPTHUPA.

Harnanuele mnpexacraBienuss o (Qurypax Ha TUIOCKOCTH: MHOTOYT'OJIbHUK,
OpsIMOYTOJIbHUK, KBAJpaT, TPEYTOJbHUK, O PAaBEHCTBE (hUTYP.

N3o06paxxenue ¢uryp, B TOM umclie Ha kietdaro Oymare. Iloctpoenue
KOH(UTYypanuin3dacTeHpsMoni,0KpyKHOCTHHAHEIMHOBaHHONHKIIeTUaTOHO ymare.
Hcnonb3oBanue CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBapaTa.

[TnomanenpsiMOyroJIbHUKAUMHOT O YT OJIBHUKOB,COCTAaBIIEHHBIX u3
IPSAMOYTOJILHUKOB, B TOM 4HCIEe GUTyp, H300paKEHHBIX Ha KieTdatod Oymare.
EnuHuier uamepenus miomanu.

Harnsnsele npencraBieHuss O MNPOCTPAHCTBEHHBIX (UTYpax: MPSIMOYTOIbHBIN
napasuienenurnesi, Kyo, MHOTOrpaHHUKH. V300paxkeHre MpoCcTeUInX MHOTOTPAaHHUKOB.
Pa3Béprrukybannapannenenunena. Co3gaHueMO1€IEHMHOTOIPaHHUKOB(H30yMaru,
IIPOBOJIOKH, TUTACTUIIMHA U APYTHX MAaTEPUAIIOB).

O6bpéMIpsiMoyTONIbHOT ONIAapajuIenenunena,kyoa. EqununpimzmepeHus1 00 bEma.

6KJIACC

HarypaJjbHble yucia

Apudmernyeckne NEWCTBHSI C MHOTO3HAYHBIMH HATYPAJIbHBIMHA YHCJIAMHU.
UucnoBbie BBIpAXKEHUS, MOPSAOK JAEHCTBUM, UCIONb30BaHUE CKOOOK. Mcmosb3oBaHue
IPU  BBIYUCICHUSX TEPEMECTUTEIIBHOTO W COYETATENIbHOI'O CBOWCTB CJIOXKEHUS H
YMHOXEHUS, PACHpPEIEIUTENIbHOIO0 CBOMCTBA YMHOXeHUs. OKpyrieHue HaTypalbHbIX
quced.

JlenuTenuuKpaTHbICYUCIIa, Han0ONbIINHOO NI IeTU TeTIbUHANMEHbIIIee0011Iee
KpaTHoe. [|eIuMOoCTh CyMMBI U Tipou3BeicHus. JleeHue ¢ OCTaTKOM.
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Apoou
OObIKHOBEHHasi JApoOb, OCHOBHOE CBOWMCTBO JApoOHM, COKpalieHue ApoOei.

CpaBHeHuenynopsaa04MBaHuepooeii. PenennezajaynaHax 0k 1€ HUEYacTu OT LEJIOro H
neiaoro mo ero vactu. JlpobHoe uMcno kak pesynbrar neneHus. llpeacrtaBnenue
JECATUYHONU J1poOU B BHJI€ OOBIKHOBEHHOW IPOOM M BO3MOMKHOCTH MpPEACTABICHUS
OOBIKHOBEHHOM  ApoOM B BHJAEC  JICCATUYHOM. Jlecatuunbie  apoOu "
MeTpHuuecKasicucteMaMep. ApupMeTH4ecKue1eiCTBUANYNCIOBBIEBBIPAKEHUSIC
OOBIKHOBEHHBIMU U JIECITUUHBIMU JAPOOSIMHU.

OtHoienue. JlenenneBnanHoMoTHoeHnu. Macitad, nponopuus. [ Jpumenenue
OPOMOPLUHA NMPHU PELICHUH 3a/1ay.

[lonsiTue mnpoueHTta. BrluncineHue mpoleHTa OT BEIUYMHBI M BEIMYHHBI MO €€
IPOLEHTY. BbIpakeHnenpoLeHTOBIECATUYHBIMUAPOOsIMU. Pelienne3anay Ha IpOLEHTHI.
BripaskeHre OTHOIIEHHS BEJIMYMH B MPOLIEHTAX.

IHonoxuTEIbHBIEHOTPULATEIbHBICYHCIIA

[lonoxurenbHble W oOTpULATENbHblE uncia. Llenpie uywcma. Moaynp uyucha,
reoMeTpuiecKassuHTepnperanusmonyistuncia. U3oopaxkeHneurncesHakooOpIMHATHOM
npsimoii. UncnoseienpomexyTku. CpaBHeHHeuncen. ApupmeTnueckue e icTBUs c
NOJIOKUTEIbHBIMUA U OTPULATEIbHBIMUA YUCIAMH.

[IpssMOyTOJIbHASICUCTEMAKOOPANHATHATUIOCKOCTH. KOOp IMHATHITOUKH Ha
IUIOCKOCTH, abciucca U opauHata. [loctpoenue Toyexk U Quryp Ha KOOpPAMHATHOU
IJIOCKOCTH.

BykBeHHbIeBbIpAKECHUS

[Ipumenenue OyKB JJIsl 3allMCH MaTEMAaTHUYECKUX BBIPAKCHUN W TPEIIONKEHUH.
CroiicTBa apudmeTndeckux JeWCTBUH. bDByKBEHHBIC BBIp@KEHHUS M  YHCIIOBBIC
NOJCTAaHOBKH. DByKBEHHBIE pPABEHCTBA, HAXOXKJIEHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyinbl, GopMyNbl MEpUMETpa M IUIOIMIAAXA TPSIMOYTOJbHUKA, KBajapara, o0OBbEMa
napajuiesieruIe a u Kyoa.

PenieHneTekCTOBBIX321a4

Pemenue TEeKCTOBBIX 3amad apudMeTHUecKuM crocoOoMm. PemieHue JormuecKux
3anau. Pemenue 3a1a4 mepebopoM BceX BOSMOXKHBIX BApUAHTOB.

Pemienre 3amay, comepxanmx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEITUYUHBI: CKOPOCTb,
BPEMSI,PACCTOSHHE, [IEHA,KOJINYECTBO,CTOUMOCT, IPOU3BOIUTEILHOCTD, BPEMS,005EM
paboTbl. EAMHUIBI U3MEpEHUs: MAcChl, CTOUMOCTH, PACCTOSIHUS, BPEMEHHU, CKOPOCTH.
CBs13b MEXAY €IUHUIIAMU U3MEPEHUS KAXK0N BEIUUUHBI.

Pemiennie 3amay, CBSI3aHHBIX C OTHOILICHUEM, MPOMNOPIMOHATBHOCTHIO BEJIMYUH,
MPOLIEHTAMU;, PEIlIEHHE OCHOBHBIX 33/1a4 Ha IpOOU U MPOLECHTHI.

OueHka W TpUKHAKA, OKpyrieHue pesyiabrata. CocTaBieHue OyKBEHHBIX
BBIpaKEHUU O YCIOBUIO 3a1a4H.

[IpenacraBneHre AaHHBIX C TOMOIIBIO Tabmul W guarpamm. CrosOyaTeie
JMarpamMMbl: YT€HUE U NTOCTpoeHue. UTeHrne KPYroBbIX THarpaMm.
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Harnsignas reomerpus

Harnsgneie npencraBieHus: o ¢purypax Ha IJIOCKOCTH: TOUYKa, MpsiMasi, OTPE3OK,
JIy4, yroJl, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTb,
KpYT.

B3aumHoe pacnoisiokeHrne ABYX IPAMBIX HA IUIOCKOCTH, MAPAJUIETbHBIE MPSMBIE,
MEePICHINKYJISIPHBIENPsIMBIE. I3MepeHnepacCTOAHUN :MEKIYABYMS TOUKAMHU, OTTOYKH 10
NPSIMOU, JJIMHA MapIIpyTa Ha KBAJIPATHOU CETKE.

N3mepeHnne ©W NOOCTPOEHHE YIJIOB € IOMOMIBKO  TpaHcmoptupa. Bumael
TPEYTrOJIBLHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOIBHBIN, TYNOYTOJILHBIN, PaBHOOCAPEHHBIMH,
PaBHOCTOPOHHU . YHETBIPEXYTONBHUK, IPUMEPBIUETHIPEXYTOJIbHUKOB. [ [pSIMOYTOJIBHUK,
KBaJpaT: WCIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JnuaroHajied. WM3oOpaxeHue
r€OMETPUYECKUX (UTYyp Ha HEIWHOBAHHOM OyMmare ¢ HCIOJIb30BaHUEM IUPKYJIS,
JUHEWKH, yrolbHUKa, TpaHncnoptupa. [locTpoeHus Ha kiieTuaTtoi Oymare.

[Tepumetrp mHorOyrosbHuKa. [loHsTHE TUIOMIATU (UTYPBI, SIUHUIBI U3MEPECHUS
mwiomanu. [pubmmwkénHoe namepenue miomanu Guryp, B TOM YUCJIE Ha KBaJapaTHOM
cetke. [IpubnmxéHHoe u3mMepeHre JJIUHbI OKPY>KHOCTH, TIIONIAN KPYTa.

CuMMeTpusi :lIeHTpaIbHAsl,0CEBASTU3EPKATBHASICUMMETPHUU.

[TocTpoeHne CUMMETPUYHBIX QUTYD.

HarnsgaeienpeactaBaeHUSIONPOCTPAaHCTBEHHBIX (PUTYpax Tlapasuiesienunea1,Kyo,
nmpu3Ma, MupamMuaa, KOHyC, MIWIMHAP, map u chepa. M3o0paxkeHue mpocTpaHCTBEHHBIX
¢buryp.IIpumepbIpa3BEPTOKMHOTOTPAaHHUKOB, ITUIUHApankonyca.Co3qanueMo ienei

IPOCTPAHCTBEHHBIX(PUTYP(M30yMaru, MpoBOJIOKH, INTACTUINHAUAPYTHXMATEPHUATIOB).

[TonsiTue o00BEMaA, emuHUIBI U3MepeHUus o00bEMa. OO0BEM MPSAMOYTOJIBLHOTO
napaJjuiesiernurena, Kyoa.

INPEJMETHBIEPE3YJIbTATBI

[IpenMeTHBIC peE3yNbTaThl OCBOSHHUS MPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOydeHus B S Kjacce:

YucaauBbIYHMCICHUS

[lornmaTe W MPaBUIBHO YMOTPEOJIATh TEPMHHBI, CBS3aHHBIE C HATYPATHHBIMH
YHCIIaMH, OOBIKHOBEHHBIMH U JIECATUIHBIMH IPOOSIMHU.

CpaBHUBaTh U YNOPSAOYMBATH HATYpalbHbIE YKCIIA, CPABHUBATH B MPOCTEUIINX
ciIy4asix OObIKHOBEHHbIE IPOOH, IECITUUHBIE TPOOH.

COOTHOCUTHTOUKYHAKOOPAUHATH OM(YUCIOBOMN ) IPSIMONCCOOTBETCTBYFOIIIM en
YUCJIOM W M300pakaThb HATypajibHbIE YMCJIA TOYKAMHU HA KOOPIAMHATHOM (YHCIIOBOIN)
MPSIMOM.

BrinonusteapudmeTnueckueeHCTBUSICHATYPAIbHBIMU YU CIIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MPOCTEHIIUX CITydasix.

BoInonHATHIPOBEPKY, MIPUKUIKYPE3YIbTATABBIYUCICHUH.

OKpyrJsITh HATypaJibHbIC YUCIIA.
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PeniennerekcToBLIX3a4a4

Pemate TekcTOBBIE 3aauM  apU(PMETHUYECKUM CHOCOOOM M C  TMOMOIIBIO
OpPraHW30BaHHOT'O0 KOHEYHOTO TIepedbopa BCEX BO3MOKHBIX BAPHUAHTOB.

Pemate 3amaun, copepkaiimue 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYUHBI: CKOPOCTb,
BpEMS, paCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnons3oBaTh KpaTKue 3alUCH, CXEMbI, TaOJIUIbI, 0003HAUYCHUS] TPU PELICHUU
3ajad4.

[Tonb30BaThC OCHOBHBIMU E€IMHUIIAMU W3MEPEHHMS: LEHBI, MACChl, PACCTOSHMS,
BPEMEHU, CKOPOCTH, BBIPAXKaTh OJIHU €AUHUIIbI BETUUYMUHBI UYEPE3 IPYyTHE.

N3Bnekars,aHaIn3upOBaTh,01IICHUBATHIUH( OPMALIUIO, TPEACTABICHHYIO B TabJHIIe,
HAa  CcTOJOYaTOW  JIUarpaMMe, HHTEPIPETUPOBATH  MPEJICTABICHHbIC  JaHHEIE,
UCIIOJIb30BaTh JAHHbBIC MPU PEIICHUHU 33]1a4.

Harasanas reomerpus

ITonp30BaTbCAreOMETPUIECKUMHU MOHATUSAMM : TOUYKA,IPSAMAs1,0TPE30K,JIyY, YT OJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mNpUMEPHl OOBEKTOB OKPYKAIOIIET0 MHpa, HUMERIUX GopMmy
U3YYEHHBIX T€OMETPUUECKUX PUTyYD.

Hcnonp30BaTbTEpMUHOIIOTHIO, CBSI3aHHYHOCYTIIAMU : BEPILIMHACTOPOHA,C
MHOI'OYI'OJIBHUKaMM: yroJl, BEpIIMHA, CTOPOHA, AMArOHAlb, C OKPYKHOCTBIO: pajuyc,
JUaMeTp, LEHTP.

N300paxaTbu3yueHHbIEreOMeTpUYECKUe(OUTypbIHAHETMHOBAHHOMMKIIETYaTON
Oymare ¢ HOMOIIbIO IUPKYJISL U TMHEUKH.

Haxomuth mIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIBIO

JIMHEUKU,CTPOUTHOTPE3KNU3aJaHHONUIMHBL, CTPOUTHOKPYKHOCTBH3aJaHHOT Opainyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB IPSAMOYIOJBHMKA, KBajapara sl HX
IIOCTPOEHHs], BBIYMCIICHU IUIOLIAIN U IIEPUMETPA.

BbluucnsaTe mnepumeTp W IUIOMIAAL KBajpara, MPSMOYrOJbHUKA, QUIYD,
COCTaBJICHHBIXU3IPAMOYTOJIbHUKOB,BTOMYHCIEPUTYP,H300pakEHHBIXHAKIIETYATOM
Oymare.

Ilonp30BaTeCs OCHOBHBIMM METPUYECKMMH €IVUHULAMH HM3MEPEHUS [UUIMHBI,
IJIOLIAAY; BEIpAXKaTh OJHU €IVHULIBI BEJIMYUHBL Yepes3 Apyrue.

PacriozHaBaTh napauienenunen, Ky0, MCIOJIb30BaTh TEPMHUHOJOTHIO: BEPILHHA,
peOpo rpaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Napajuiesenunena, Kyoa.

Berunciare 00bEM  KyOa, napajuiesNienunena MO0 3aJaHHBIM  U3MEPEHHUSM,
MOJIb30BAThCS €AMHUIIAMU U3MEPEHHs 00bEMA.

PemratbHeCI0KHBIE3a1aUMHAN3MEPEHUETEOMETPUYECKUXBEIIMYMHB TTPAKTUYECKUX
CUTYyaLUsAX.
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[IpeamerHble pe3ynbTaThl OCBOCHHS MpOrpaMMbl Y4e€OHOrO Kypca K KOHILY
oOydeHus B 6 kiacce:

YucaanBbIYMCICHUS

3HaTh W TIOHUMAaTh TEPMHUHBI, CBS3aHHBIE C PA3IUYHBIMUA BUJAMH YHUCEN H
crocobamMu WX 3aMKcH, NEPEXOauTh (€CIU 3TO BO3MOXKHO) OT OJHOM (hOpMBI 3aIUCH
YyHUCIIa K IPYrou.

CpaBHUBATHUYNOPSI0YMBATHIICIIBICUNCIIA,00 IKHOBEHHBICHUIECITUUHBICIPOOH,
CpPaBHUBATh YMCJIA OJHOTO U PA3HBIX 3HAKOB.

BrinonHsATh,coueTass yCTHBIEUMTUChMEHHBICTPUEMBI, apU(PMETUUCCKUETCHCTBUS ¢
HATYpaJIbHBIMM U 1EJbIMU YHCIIAaMH, OOBIKHOBEHHBIMH W JICCATUYHBIMH JIPOOSIMH,
MTOJIOKUTEIBHBIMU U OTPULIATEIbHBIMUA YU CIIAMMU.

BpruuciaTe 3Ha4YEHHSI YMCIIOBBIX BBIPAXKCHUM, BBINOJHATH IMPUKUAJIKY U OLEHKY
pe3yIbTaTaBbIUUCICHUM, BEITIOIHATHIIPEOOPA30BAHUSIUUCIOBBIXBRIPAKECHU HA OCHOBE
CBOMCTB apu(PpMETUUECKUX JICHCTBUH.

COOTHOCHUTH TOYKY Ha KOOPJUHATHOM MPSIMOI C COOTBETCTBYIOIIUM €U YHCIOM U
n300pakaTh YMCiIa TOYKAMU Ha KOOPJAMHATHON MPSAMOM, HAXOAUTh MOIYJIb YUCJIA.

COOTHOCHUTH TOYKH B MPAMOYTOJIbHOW CUCTEME KOOPJAMHAT C KOOPAMHATAMU ATOMU
TOYKH.

OxpyrasThlLEIbIeYnCIanAeCATUIHBIEAPOOU, HAXOAUTHITPUOIUKEHUS YU CEN.

YucaoBblen0yKBEeHHbIEBLIPAKEHUS

[Torumatre W ynmoTpeOasATh TEPMHHBI, CBS3aHHBIE C 3alUCHIO CTENEHUW 4YHUCIIA,
HaxXOJWUTh KBajgpaT W KyO 4dHCIIa, BBIYUCISATH 3HAYCHUS YHCIOBBIX BBIPAKCHUH,
coAepKaluX CTEICHHU.

[Tonp3oBaThCAMPU3HAKAMUICTUMOCTH, pacKIabIBaThHATYpaIbHbICUHCIIaHA
MPOCTHIE MHOKUTEH.

[Top30oBaThCAMACIITAOOM,COCTABIATHITPOTIOPIIMHHUOTHOIIICHHUS.

Hcrnons3oBaTh OyKBBI IS OOO3HAYEHHUS YHCET MPH 3alUCH MaTeMaTHYECKHX
BBIpQKCHUN, COCTAaBJISATh OYKBEHHBIC BBIpAXEHUS W (HOPMYJIBI, HAXOIUTh 3HAYCHHS
OYKBEHHBIXBBIPAKEHUM, OCYIIECTBIISASI HEOOXO0IMMBICTIOICTAHOBKH HIIPEOOpPa30BaAHUSI.

HaxonuTbHEn3BECTHRINKOMIIOHEHTPABEHCTBA.

PenieHueTekCcTOBBIX321a4

PemaTeMHOTOIIIarOBBHIE TEKCTOBBIE3aJaUNapHPMETHICCKUM CTIOCOO0M.

Pemate 3amauu, cBsi3aHHBIE C OTHOLIEHHUEM, MPOMOPLUHUOHATBHOCTHIO BEJIUYHH,
MPOILIEHTaMH, PEIIaTh TP OCHOBHBIE 3a/1a4d Ha JpOOH U MPOLEHTHI.

Pemiats 3agaum, cojepxaliye 3aBUCUMOCTH, CBSI3bIBAIOLME BEJIMUUHBI: CKOPOCTb,
BpEMsl, pacCTOSHHE, II€HA, KOJIMYECTBO, CTOMMOCTb, MNPOU3BOAUTEIBHOCTH, BpEMS,
o0béMa paboThl, UCHONB3Ys apudMeTHUYECKUe JACHUCTBUS, OLEHKY, MNPUKUAKY,
MOJIb30BATHCS €IUHUILIAMU U3MEPEHUSI COOTBETCTBYIOIIUX BEIUYMH.

CocTaBisIThOyKBEHHBIE BBIPAXKEHUSATIOYCIOBUI03a/1a4 H.
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N3BnekarsuHdoOpMainio,pecTaBIeHHYOBTa0IUIIAX, HATUHEHHON,CTOI0UaTON
WIM  KPYyroBOMl  jAuarpamMmax, HHTEPIPETUPOBATh  MPEJCTABICHHbIE  JaHHbIE,
WCIIOJIb30BaTh JAaHHBIE IIPU PELICHUH 3aa4.

[IpencraBnars uHOpMALUIO C MOMOIIBIO TaOMWL, JUHEHHOM M CTOJIOYATOU
uarpamm.

Haruasanas reomerpus

[IpuBoauTh mNpUMEPHl OOBEKTOB OKPYKAIOIIEr0 MHpa, HMEWIUX GopMy
M3YYEHHBIX T€OMETPUUECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, MPUMEPHI PaBHBIX
U CUMMETPHUYHBIX UTYP.

N300paxkath ¢ MOMOIIBIO IIUPKYJISA, TUHEHKHU, TPAHCTIOPTUPA HA HETMHOBAHHOMN U
KJIeT4aTol Oymare M3y4eHHbIE IJIOCKHME reoMeTpuyeckue (Gurypbl U KOH(PUrypaiuw,
CUMMETPHUYHbIE (PUTYPBHI.

[Tonb30BaThC TEOMETPUUECKUMH TOHSATHUAMH: PABEHCTBO (QUTYp, CUMMETpHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3AHHYIO C CHUMMETPHEN: OChb CHUMMETPHUM, LEHTP
CUMMETPUU.

HaxoauteBeIMUnHBIYTII0BU3MEPEHUEMCIIOMOIIBIOTPAHCTIOPTUPA, CTPOUTH YT JIbI
3aJJaHHOW BEJIMYMHBI, TOJIb30BAaThCS IIPU PELICHUM 3a4ad I'PagyCHOW MEpOU YIJIOB,
pacro3HaBaTh Ha YePTEXKaxX OCTPBIN, IPIMOU, pa3BEPHYTHIA U TYIIOU YTJIbIL.

Beluncnare  JUIMHY JIOMAaHOW, IIEPUMETP MHOTOYIOJBHHKA, I0Jb30BATHCA
€IUHULIAMU HU3MEPEHUs UIMHBI, BBIPAXKATh OJHU €IAUHULBI U3MEPEHUs UIMHBI 4epe3
Ipyrue.

Haxonutb, uCHOnb3ys 4YEpTEKHBIE WHCTPYMEHTBI, PACCTOSHMSA: MEXAY IBYMs
TOYKaMH, OT TOYKH A0 NPAMOU, JIIMHYIIYTH HA KBAJPATHON CETKE.

BbruucnsaTes miuomans GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOJIb30BaTh
pa30MeHNEeHaIPSIMOYT OJIbHUKH, HapaBHBIE(DUTypbI,IOCTPAaUBAaHUE JI0 IMPSIMOYTOJIbHUKA,
I10JIb30BAaThCs] OCHOBHBIMU €IMHUIIAMU U3MEPEHHUs IUIOLIAY, BBIPAXKaTh OJHU €IUHULIBI
U3MEPEHUA IIIOIIANN Yepe3 APyTHe.

Pacno3HaBaTh Ha MOJAENAX M H300pAKEHUSAX MUPAMHUIY, KOHYC, LMIMHJIP,
HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, PAa3BEPTKA.

N300pakaTbHAKIETYATONOYMArenpsiMOyTroJIbHbIN TapalIeIeTUIIe .

Bbruncnsate 00bEM NIpAMOYroJBHOTO Mapajulesienunena, Kyba, IOJIb30BaThCs
OCHOBHBIMHU €MHUIIAMU U3MEPEHUS 00bEMa;

PematbHeECI0KHBIE3a1aUMHAHAX 0K ICHUET€OMETPUYECKU X BEJINYNH B
IIPAKTUYECKNUX CUTyaLHAX.
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TEMATHYECKOEIIJTAHUPOBAHHUE

5 KUIIACC
HanmenoBanuepasaena |KonudectBo OcHoBHOE OCHOBHBIEBUIBIACATENHHOCTHOOYHAIOITUXCSI
(TembI) Kypca 4acoB coziep>KaHue
HatypanbHbie uncina. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYypAJIbHbIC YHCTIA;
JleficTBUsICHATYpalIbHBIMU CUCTEMACUHUCIICHHUSL. NpeAIaraTbuo0CcyKIaTbCnoco0bl yops104MBaHUSYHCEIL.

quciiaMu

Psin HaTypanbHBIX
quce.
HarypaneHbliipsn.
Yucmo 0.
Harypanbnbleuncna
Ha KOOPANUHATHOMN
PAMOM.
CpaBHeHue,
OKpYTJIEHUE
HATypaJIbHBIXUHCETL.
Apudmerndeckre
JNEUCTBUS

C HATypaJIbHbIMH
yuciamu.CBoicTBa
HYJIANPUCTOKEHUH U
YMHOKEHUH,
CBOMCTBA €IUHUIIEI
pU YMHOKEHUHU.

N300paxaTh KOOPAUHATHYIO NMPSIMYI0, 0TMEYATh YKCia
TOYKAMHU HAa KOOPJAVMHATHOU MPsIMOM, HAXOAUTHb KOOPIUHATHI
TOYKH.
HccaenoBaTbeBoiicTBaHaTypanbHOropsaaa,uncenOul npu
CJIOKEHHH U YMHOKECHHHU.

Hcnmoab30BaTh NPaBUJIO OKPYTJIEHUS HATYPAJIbHBIX YUCEN.
BoinonusitbapupmernyecKueeiCTBUACHATYPATIBHBIMU
YUCJIaMU, BBIYUCJIATH 3HAYEHUS YACIOBBIX BbIPAXKEHUI
COCKOOKaMUNOE3CKOOOK.

3anuchbIBaTh IPOU3BECHNUE B BUJE CTECIICHH, YUTATH
CTEINECHU, MCII0JIb30BATHTEPMUHOJI0T HI0(OCHOBAHMUE,
MOKAa3aTeNb), BBIYMCIATH 3HAYEHHUS CTEIICHEH.
BbINOJIHATH NPUKUAKY M OLEHKY 3HAYEHHUM YUCIOBBIX
BBIPAKCHU U, IPEJIAraTbUNPUMEHATHIPUEMBINIPOBEPKHU
BBIYHCJICHUM.

HUcnonb30BaTh NPH BHIYUCICHUAX IIEPEMECTUTEIILHOE U
COYETATEIIbHOE CBOMCTBA CIIOKEHUS U YMHOXKEHUS,
pacnpeaenuTEIbHOECBOMCTBOYMHOXEHHS; (POPMYIHPOBATH
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IIepemecturenbHOe
1 COYEeTaTeIIbHOE
CBOMCTBACJIOKCHUS
U YMHOKECHUS,
pacnpeenuTebHOe
CBOMCTBO
YMHOKEHMUS.
Jlenurenu u
KpaTHBIC YKCIIa,
pa3ioKeHUeUrciaa
Ha MHOXXUTECIIU.
Jlenenue
coctatkoM.I IpocThie
1 COCTaBHBIE YHCIIA.
[Ipuznaku
JIEIAMOCTH Ha 2, 5,
10,3,9.

Crernens ¢
HaTypajibHbIM
IOKa3aTEIIEM.
Yucnosbie
BBIPAYKEHMUSI;
MOPSAJOK JIEUCTBHM.
PenieHneTeKCTOBBIX
3aJla4 Ha BCE
apupMeTuyecKue

U PUMEHATH NPaBUJIA IPEoOpa30BaHUs YUCIOBBIX
BBIPAKEHUTHA0CHOBECBONCTBAPU(IMETUYECKUXIEHCTBUH.
HccsenoBaTh 4KCIOBbIE 3aKOHOMEPHOCTH, BBIABUIATh M
000CHOBBIBATHIMIIOTE3bI,OPMYITHPOBATHO0 00 LLICHUAN
BBIBO/IBI 110 PE3YJIbTaTaM MPOBEAEHHOTO UCCIENOBAHUS.
@opmMyJIMpPOBATH ONpPeAeJIeHUs ICTUTENS U KPATHOTO,
HA3BIBATh JCJIUTEIN U KPATHBIE YUCIIA; PACIIO3HABAThH
IIPOCTHIE U COCTaBHbBIE Uncia; GOPMYyIHMPOBATH U
NMPUMEHATH NMPU3HAKY JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH AJITOPUTM PA3JIOKEHUS YNCIIA HA IPOCTHIE
MHOXUTEIN; HAXOAUThOCTATKUOTIEICHUSI MHETIOTHOE
4acTHOE.

Pacno3zHaBaTbUCTUHHBIEUII0KHBIEBBICKA3bIBAHUS O
HATypAJIbHBIX YUCJIAX, HPUBOIAUTH PUMeEPHI U
KOHTPIIPUMEPBL, CTPOUTHBbICKA3bIBAHUANOTPULIAHNS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIBHBIX YHCE.
KoncTpyupoBarsmMaTeMaTH4eCKHeNpelJI0KEeHUs
CIIOMOILBIOCBA30K «U», KAIIN»,KECIIH. . ., TO. .. ».

Pemath TeKCTOBbIE 33/1a4u apU(YPMETHUECKUM CIIOCOO0M,
HCII0JIb30BaTh3aBHUCUM OCTHMEXK1YBEINIYMHAMU(CKOPOCTb,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD U Jp.):
aHAJIM3MPOBATH U OCMBICJIUBATH TEKCT 3aJ1a4H,
nepegopMyJIMPOBATH YCIIOBHE, M3BJIEKATh HEOOXOUMBIE
JAHHBIE, YCTAHABJIUBATDH 3aBUCUMOCTH MEX/y BEIMYMHAMM,
CTPOMTH JIOTHYECKYIO LIETIOYKY PACCYKIACHHM.
MoaeupoBaThX0IpelICHNA3a1a4MCIIOMOIIBIOPUCYHKA,
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JICUCTBUS,
HaJIBIDKCHUCH
MOKYIIKU

CXEMBI, TaOIHIIEI.
IIpuBoaUTH,pa3dUpPaTh,0LlEHUBATHPA3INYHbICPEIICHMS,
3aMKCH PEIIeHUI TEeKCTOBBIX 3a/1a4.
KpuTnyecknoueHuBaTHIIOIyYCHHBINPE3YIbTAT,
0CYLEeCTBJISATBCAMOKOHTPOJIb, IPOBEPSASIOTBETHA
COOTBETCTBHE YCJIIOBHIO, HAXOAUTH OIIUOKH.
PemaTn3aiauncnomMonibonepedopaBceXBO3MOKHBIX
BapUaHTOB.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUIAPUPMETUKH

Harnmsgrasreomerpusi.
JIMHUMHAIUIOCKOCTH

12

Touka,npsamas,
OTPE30K,JTyY.
Jlomanas.
N3mepenue nimHbl
OTpe3Ka,
METPUYECKUE

€ AMHULBI
U3MEPEHUSIJIUHBI.
OKpY>KHOCTBUKPYT.
[IpakTueckas
pabora
«IlocTpoenuey3opa
W30KPY>KHOCTEN.
VYron.IIpsamoi,
OCTPBIN, TyNIONHU
Pa3BEPHYTHINYTJIBI.
Nsmepenueyrnos.

Pacno3HaBaThbHaUYEepPTEIKAX,PUCYHKAX,0NUCHIBATh,
MCTIOJIb3YSI TEPMUHOJIOTHIO, U300 PaKATHCIIOMOIIIBIO
YepTEKHBIXUHCTPYMEHTOB  TOUKY, IPIMYI0,0TPE30K, Iy,
YT 0J1,JIOMaHYI0,0KPY’KHOCTb.
Pacno3HaBaTh,IPUBOAUTHIPUMEPBIOOHEKTOBPEATEHOTO
MHUpa,IMEIOITUX(POPMYH3YICHHBIX(PUT YD, 0LIEeHUBATBHUX
JIMHEHWHBIEPA3MEPBL.
HMcnoab30BaThINHEUKYUTPAHCTIOPTUPKAKUHCTPYMEHTHI
JUISITOCTPOCHUSIMU3MEPEHUS : U3MEePAThINHYOTPE3Ka,
BEJIMYMHYYTJIa;CTPOUTHOTPE30K3aIaHHO W IJIUHBL, YT O,
3a1aHHOMBEINYUHBI; 0TKJIAAbIBATBIIUPKYJIEMPABHbBIE
OTPE3KU,CTPOUTHOKPYKHOCTH3aJaHHOTOPAINYCa.
N300paxaTbKOHGUTYpAITTUTEOMETPUIECKUXDUTYD
M30TPE3KOB,0KPY>KHOCTEH, MXYaCTEHAHETMHOBAHHON U
KJIETYaTONOyMare; mpeaAiaraTh,0NUChIBATbHO0CYKIATH
CIOCOOBLAJITOPUTMBITTOCTPOCHHSL.
Pacno3HaBaTbuM300paxaTbHAHEITMHOBAHHONHN
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[IpakTnueckas
pabota
«Iloctpoenue
YIJIOB»

KJIETYaTOMOyMarenpsMomn,0CTPhIi, TYIIOM,pa3BEPHYTHIN YIIIbL;
CPAaBHHUBATH YTJIbL.

BBI4McJIA T IMHBIOTPE3KOB,JIOMaHbIX.

IloHnMaTh ¥ MCO/IB30BATH NPH PEeLICHUHU 32124
3aBHCHUMOCTHUMEXIYEANHUIIAMUMETPUIECKONCUCTEMBI

Mep; 3HAKOMHUTBHCH C HEMETPUUECKUMU CUCTEMAMU MED;
BbIPA’KaTh JUIMHY B Pa3JIMYHBIX €IUHULIAX U3MEPECHUS.
HccaenoBatbhurypsikoHGUTypalun, UCTIONB3Ys IUGPOBBIE

pecypchl

OOBIKHOBEHHBIEIPOOU

48

Hpo6s.IIpaBunbHbIe
Y HETIPABWIIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpoOH.
CpaBHenue npo0eii.
CioxxeHue u
BBIUNTAHNE
OOBIKHOBEHHBIX
npobeit. CMemanHas
Ipo0b. YMHOKCHHE
U JIeJICHUE
OOBIKHOBEHHBIX
npo0eif; B3aMMHO-
oOpaTHbIE TpOoOH.
PemenneTekCcTOBBIX
3a/1a4, COJACPKAIINX
npoou. OCHOBHBIE

MoaeaupoBaTtbBrpaduueckoii,npegmeTHoidhopme,
CITIOMOIIIBIOKOMITBIOTEPATIOHS TUSIMCBOMCTBA,CBSA3aHHBIC C
0OBIKHOBEHHOM JPOOBIO.

YUnTaThu3anucbiBaTh, CPABHMBATHOOBIKHOBEHHBIEIPOOH,
npeaiaraTb, 000CHOBbIBATH U 00CYKIATh CIIOCOOBI
YIOPSIIOYUBAHUS JPOOCH.
HN300pakaTb0oOBIKHOBEHHBIEAPOOUTOUKAMH
HAKOOPAUHATHOUIIPSAMOM ; HCI0JIb30BATHKOOPIMHATHY O
IPSIMYIO JIJIs1 CpaBHEHUs TpoOei.

DO opmMyJIPOBATH,3aANMMUCHIBATHCIIOM OIIbIO0OYKBOCHOBHOE
CBOMCTBO OOBIKHOBEHHOW IpoOU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO po0OHU JJIs1 COKpAIICHUS IpoOe U IPUBEICHHUS
JIpoOU K HOBOMY 3HaMEHATEIO.
IIpencTaBasiTbCMENIAaHHYOAPOOHBBUICHETTPABUILHOMH
BBIACJISTH LEIYI0 YacTh YUCIa U3 HEMPAaBUILHON ApOoOH.
BoinosHsiTbapupmMeTnuecKreAeHCTBUS
COOBIKHOBEHHBIMUIPOOSIMU; IPUMEHATHCBOICTBA
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3aIa4UHAIPOOU.
[Ipumenenvie OykB
IUISI3aIUCH
MaTEeMaTUYECKUX
BBIPAKCHUIU
MPEITOKEHUN

apupMeTUUECKUXICHCTBUMITIApAIIOHAIIN3AIIUU
BBIYKCIICHUM.
BbINOJIHATHNPUKUAKYHOLEHKYPE3YIbTATABBIYUCICHU;
NnpeaIaraTbuMPUMEHATHIPUEMbBINIPOBEPKUBBIYUCICHUN.
IIpoBoauThUCCIEI0BAHUACBOUCTBAPOOLCH,ONTUPASCH
HAYHUCJIOBBIEOKCIIEPUMEHThI( BTOMYHCIIECTIOMOIIIIO
KOMITBIOTEPA).
Pacno3HaBaTbUCTUHHBIEUIIOKHBIEBBICKA3BIBAHUS
0JIpOOSX, IPUBOAUTHIPUMEPLINKOHTPIIPUMEPHL, CTPOUTH
BbICKA3bIBAHUSIMOTPUIIAHUSIBBICKA3bIBAHUH.
PemaTbTeKCTOBBIE3a/1auH,COACPKAIUEAPOOHBICTAaHHBIC, U
3aJJaYMHAHAX 0K IEHUEYaCTULEIIOT OULIETIOT OTIOETOYACTH;
BbISIBJISITBMXCXOACTBAUPA3IUYHA.
MopaennpoBaTbX0OApEUICHUI3a1a4UCIIOMOIIBIOPHCYHKA,
CXEMBbI, TaOJIULIBI.
IIpuBOAMTH,pa30UPATh,0LlEHUBATHPA3TNYHBICPEILICHNUS,
3aIACUPEIIEHUUTEKCTOBBIX3a,/1a4.
KpurtuyecknoueHuBaTbIOIyYCHHBIMPE3YIbTAT,
OCYLIECTBIATHCAMOKOHTPOJIb, [IPOBEPASIOTBET
HAaCOOTBETCTBUEYCIOBUIO, HAXOAUTHOIITUOKH.
3HAKOMUTBHCACUCTOPHUEIpa3BUTUIAPUPMETUKH

Harnsgaasreomerpusi.
MHOroyrojasHUKH

10

MHOroyrojapHHKHY.
YeThIpEXyTroJIbHUK,
PSIMOYTOJIBHUK,
KBaJpar.
[IpakTrueckas

OnucbIBaATH,UCIOIB3YATEPMUHOJIOT IO, U300paKaTh
CIIOMOIIBIOYEPTEKHBIXUHCTPYMEHTOBUOTPYKH,
MOJIEITMPOBATHH30yMaruMHOT OYT OJTbHHUKH.
IIpuBOAMTHIPUMEPBIOOBEKTOBPEATLHOTOMHUPA, UMEIOLITUX
(GbOpMYMHOTOYTOJIbHUKA, IPIMOYTOJIbHUKA, KBAIpaTa,
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pabora
«Iloctpoenue
IPSAMOYTOJIBHUKA
C 3aIaHHBIMHU
CTOpOHaMU
HAHEJIMHOBaHHOM
Oymare».
TpeyronapHuUK.
IInomane u
EPUMETP
IPSAMOYTOJIbHUKAN
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ IUHULBI
U3MEPEHHUS

1 (011601078
[TepumeTp
MHOI'OYTOJIbHAKA

TPEYroJIbHUKA, OLeHUBATh UX JITUHEUHBIE Pa3MEPHI.
BuruncjassTh:IepuMETPTPEYTOIBHUKA, IPSIMOYTOJIHUKA,
MHOTOYTOJIbHUKA; TJIOIIaAb MPSAMOYTOJIbHUKA, KBaJgpaTa.
HN300paxaTh OCTPOYrONbHBIE, IPAMOYTOJIbHbBIE U
TYIOYTOJIbHBIE TPEYT OJIbHUKH.
CTpouTbHaHETMHOBAHHOMUKIIETYATONOyMareKBaipaTu
MPSMOYTOJIBHUK C 3aJJaHHBIMU JIJTMHAMU CTOPOH.
HccnenoBaTbCBOMCTBANIPIMOYTOJIBHUKA, KBAAPATAITYTEM
AKCTIEPUMEHTA, HAOIIOICHUSI, ©3MEPEHMUSI, MOJICIUPOBAHUS;
CpaBHUBATh CBOMCTBA KBajJpaTa U MPSIMOYTOJIbHUKA.
KoncTpynpoBarbMaTeMaTu4ecKUeNpeJ10KeHU S
CITOMOIIIBIOCBSI30K«HEKOTOPBIN, « 110001 ». PacnozHaBaTh
VMCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NMPUBOJAUTH NPUMeEPbI ¥ KOHTPIIPUMEDHI.
HccnenoBaTb3aBUCUMOCTBILIONIAIMKBAAPATAOTIIMHEI €TI0
CTOPOHBI.

Hcnoab30BaThCBOMCTBAKBAAPATHONCE TKUIJIATIOCTPOEHHUS
buryp; pa3douBaTh IPSIMOYTOJBHUK Ha KBAJIPATHI,
TPEYTrOJIbHUKH; COCTABJISATH QUTYPHI U3 KBAJAPATOB H
PSAMOYTOJILHUKOB U HAXOJIUTh MX ILIOIIAb, Pa30HUBaTh
(buUryphl Ha IPSIMOYTOJIBHUKY U KBAJIPaThl M HAXOIUTh UX
TUIOIIAb.
BbipaxkaThbBEIMYUHYILIONAIUBPAZTUYHBIXEAUHUIIAX
M3MEPEHUS] METPUUYECKONW CUCTEMBI MEP, IOHUMATH U
HCI0JIb30BATh 3aBUCUMOCTH MEXKY METPUYECKUMU
EUHULIAMA U3MEPECHUS TUIOIIA N,
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3HAKOMHTHCS ¢ IPUMepPaMu NPUMEHEeHMsI TUIONIAIu U
nepuMeTpaBNpakTHYECKUXCUTyalusax. Pemars3agaun
U3pEATbHOMKU3HY, MPeAJIAraTbuo0CyKAaThpa3inyHble
CIoCo0bI PELICHUS 3a7a4

HecsaTuunblieqpodu

38

JlecaTHYHAS3AMUCH
npobeit.CpaBHEHHE
JIECITHYHBIX
Tpo0ei.

JlenicTBus
CIAECATUYHBIMHU
JPOOSIMH.
Oxkpyrienue
JEeCITHIHBIX
TpoOei.
PemennerekcToBBIX
3a/1a4, CoJepIKaIInX
npobu. OCHOBHBIC
3a/1a49M Ha Ipoou

IIpeacTaBaAsIThACCATUUHYIOIPOOLBBUICOOBIKHOBEHHOM,
YUTATH U 3aNMCHIBATH, CPABHUBATH JICCITUUYHBIC IPOOH,
nperIaraTb, 000CHOBbIBATH M 00CYKAATH CIIOCOOBI
YIOPSIIOYUBAHUS JECATUUHBIX IPOOEH.
HN3o00pakaTbaecaTUUHBIEAPOOUTOUYKAMHUHAKOOPAMHATHON
IIPSMOM.

BhISIBASITHCX0ICTBAMPATHY UATIPABUTIAPUDMETHICCKUX
JNEUCTBUI C HATYpAJTbHBIMH YHUCIIAMH U I€CATUYHBIMU
TpoOsiMU, OOBSICHATH UX.
BoinosHAThapuPMETHUECKUEIECHCTBUACIECATUYHBIMU
Ipo0sSMU; BHIMOJIHATH NPUKHUIKY U OIlEeHKY pe3yJibTara
BBIYKCJICHUM.
IIpumeHsiTbCBOMCTBaapUPMETUUSCKUXICHCTBUM

JUISl palliOHAIN3alUK BBIUUCIICHHI.

I[IpuMeHATH NPABUIO OKPYIJIEHUS JECATUYHBIX TPOOEH.
IIpoBoauTHHCCIE10BAHUSCBONCTBICCATHIHBIXAPOOCH,
ONUPASICh HA YUCIIOBBIE IKCIIEPUMEHTHI (B TOM UHUCIIE
CIIOMOIIBIOKOMIIBIOTEPA), BBIIBUTATHI MIIOTE3bIN IPUBOJAUTH
X 000CHOBaHHSI.
Pacno3HaBaTbUCTUHHBIEUI0KHBIEBBICKA3bIBAHUS
0IpO0SX, MPUBOAUTHIPUMEPBINKOHTPIIPUMEPHL, CTPOUTH
BBICKA3bIBAHMS U OTPUIIAHUS BbICKA3bIBAaHUH.
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PemaTbTeKCTOBBIE3a1aUN,COIEPKAIINEIPOOHBICJAHHBIE, U HA
HAXO0XJAEHUE YaCTU LEJIO0ro U LIEJIOro MO €ro YacTH; BhISIBJIATH
HX CXOJCTBA M Pa3JIN4usl.
MopaeaupoBaThX0ApelIeHNA3a1a4UCIIOMOIIBIOPUCYHKA,
cxembl, Tabnuupl. [IlpuBoanTh, pazdouparTs, OEHNBATH
pa3NuYHbIE PEIICHHUS, 3aITUCH PEIIEHUN TEKCTOBBIX 3a/1a4.
OnepupoBaThApOOHBIMUYNCIAMUBPEATBHBIXKU3HEHHbBIX
CUTYaLUsX.

KputnyecknoueHuBATHIIONYUCHHBINPE3YIIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, IIPOBEPSIST OTBET
HAaCOOTBETCTBHEYCIOBUIO,HAXOIUTHOITHOKH.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUIAPUPMETUKH

HarnsaaasireomeTpusl.
Temandurypsl
BIIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3obpaxenue
MHOT'OTPAHHHUKOB.
Monenu
IIPOCTPAHCTBEHHBIX
TEJL.
[IpsAMOYTOJIbHBII
napajuiejenunes,
ky0.Pa3BépTKHKYyOa

HITIapaIICIICIIMIICAA.

[IpakTueckas
pabora «Pa3BépTka
KyOa».

O06BEMKyYOa,

Pacno3zHaBaTbHauYepTe:KaX, PUCYHKAX, BOKPYKAKOIIEM
MHpe TIPSIMOYTOJIbHBIN Napaliiesenune, Kyo,
MHOT'OTPaHHUKU,0NMHUCbIBATh,MCI0JIb3YITEPMHHOJIOTHIO,
OLICHUBATH JINHEIHBIE pPa3MEpHI.
IIpuBoAUTHIPUMEPBIOOHEKTOBPEATEHOTOMUPA, IMEIOIITIX
dbopMy MHOTOTpaHHUKA, MPSIMOYTOJIBHOTO MapajuieNenunesa,
KyOa.

N300pakaTbKyOHAKIETIATOROYMATE.

HccaenoBaTh cBOiCTBA Ky0a, MPSIMOYTOJIBHOTO
napaiesienune a, MHOTOIPAHHUKOB, UCTIOJIb3YsI MOJIEIIH.
Pacno3HaBaTh M H300paxkaTh pa3BEPTKU KyOa U
napamuienenunena. MoaeanpoBaTbKyOunapaieaenumne, u3
OyMaru u Mpo4rx MaTepralioB, O0bACHATH CIOCOD
MOJICJIUPOBAHUSI.
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IPsIMOYTOJBHOTO
napajuiesienunea

HaxoauTbu3MepeHsl, BbIYHCIATHILIONIAIBIIOBEPXHOCTH;
00bEM KybOa, IPsIMOYTOJILHOTO TIapajlieienunea;
HCCJIe10BaTh 3aBUCHUMOCTh 00BhEMa Ky0a OT AJTUHBI €ro
pebpa, BBIABUTATH U 000CHOBBLIBATH I'MIIOTE3Y.
HabaoaaTbunpoBoIuThaHATOTHUMCKTYTTOHATHSMH
TUIOIIATUH00BEMA, TEPUMETPAUTIIONIATUTIOBEPXHOCTH.
Pacno3HaBaTBLUCTHHHBICHUIIOKHBICBBICKA3BIBAHUS
OMHOTOTpaHHUKAX, MPUBOAUTHIPUMEPBINKOHTPIIPUMEDHI,
CTPOHMTHBBICKA3BIBAHUSIHOTPUIIAHUSABBICKA3bIBAHU.
PemaTb3agauynu3peanbHOMKU3HU

[ToBTOpEeHUEN0600IICHNE

10

[ToBTOpEHUE
OCHOBHBIXIIOHSITHI
1 METOJIOB Kypca

5 KJacca,
000011IeHUEe3HAH NI

BouruncJsiTh 3HaUEHUS BBIPAXKEHUH, COAEPKAITAX
HaTypalbHbIEUNCIa,00bIKHOBEHHBIEUIECATUUHBIEAPOOH,
BBITIOJTHSAT MTPE0Opa30BaHUS YUCEN.
Bri0upaThCcnocodcpaBHEHUSYKCEIN, BBIUNCICHHM,
NPUMEHSITh CBOICTBA apuPMETUUECKUX TCUCTBUI
JUISl palliOHAIN3alUK BBIYUCIICHHIA.
OcymecTBIATECAMOKOHTPOJIbBBIIOIHAEMBIXIEHCTBUIH
CaMOITPOBEPKY PE3YJIbTaTa BHIYUCICHUN.

PemiaTp 3a1a4m U3 peanbHOU XU3HU, IPUMEHATH
MaTeMaTH4YeCKHEe3HAHUA JIPEIICHUA3a0aun3IPYTruxX
y4eOHBIX TTPEMETOB.

Pematpb 3a1a4u pa3HbIMHU CIOCO0AMU, CPABHUBATD -

CIOCOOBIPEIICHHI33/1a41, BBIOMPATHPALIMOHAJILHBIN CIIOCO0

OBIIEE KOJIMYECTBO
YACOBIIOITIPOIT'PAMME

170
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6KJIACC

HanmenoBanuepasnena  (KoanyecTBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
HarypansHbleuncia 30 Apudmernueckue BrinosHsaThapU(pMeTHYECKUE e HCTBUACMHOTO3HAYHBIMU
NENUCTBUSA HaTypaJIbHBIMU YHCJIAMHU, HAXOAUTH 3HAYEHU S YNCIIOBBIX
C MHOT'O3HAYHBIMHU BBIPAKEHUN CO CKOOKaMU U 6€3 CKOOOK; BHIYMCIATH
HaTypaJIbHBIMU 3HAYEeHUA BBIPAKECHUH, COIEPKALUX CTENICHH.

yucnaMu. YuciaoBbie
BBIPKCHUS, TIOPSIOK
JICUCTBUH,
HCIIOIb30BaHNE
cko00Kk.OKpyrieHue
HATypaJIbHBIXUUCE].
JlenuTenMuKpaTHbBIE
YHCia; HauOOIbIINN
OO NETUTENh U
HanMEHbIIIee 001Iee
KpaTHOE.
JenuMocTbCyMMBIN
MIPOU3BEACHUS.
[enenue

C OCTaTKOM.
PemeHuneTeKCTOBBIX
3a7a4

BbINOTHATHL NPUKUIAKY M OLEHKY 3HAUCHUN YUCIIOBBIX
BBIpOKCHU N, MPUMEHATHIPUEMBINPOBEPKUPE3YIIHTATA.
Hcnonb30BaTh NP BBIYUCIEHUSAX TIEPEMECTUTEIILHOE U
COYETATENIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHUSI,
pacrpeneauTeNbHOE CBOMCTBO YMHOXKEHHUSI OTHOCUTEIIBHO
CJIO’KEHHMSI, CBOMCTBA apu(PMETHUECKUX JICUCTBUH.
HccsenoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, TPOBOJIUTH
YU CJIOBBIEIKCIIEPUMEHTHL, BBIIBUTATbHOOOCHOBBIBATH
THIOTE3bl.

@opmMyHpPOBATH ONpeIeJeHUsl IETUTENS U KPaTHOTO,
HAMOOJBIIETO OOIIEro JEIUTENs U HAMMEHBIIIETO 001Iero
KPaTHOT'0,[TIPOCTOrOMCOCTABHOIOUHUCEN; UCTIOIB30BATHITH
MOHSATHUA MPU PEUICHUH 3aa4.

IIpuMeHATHAIT0PUTMbIBEIYUCIICHUSHANO OJIBIIIETOO0IIIETO

ACINTCIII 1 HAUMMCHBIICT O 06HICFO KpaTHOI'O ABYX YHUCCII,
AJIT'OPUTM Pa3JI0KCHUA YHCJIa Ha IIPOCTBIC MHOKHUTCIIM.

HccnenoBaThyCIoBUsSACTUMOCTHHA4HO.
HccaenoBathb,00cyx1aTh,OpMYyIMPOBATHH
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000CHOBBIBATbBbIBOI0YETHOCTUCYMMBI, TPOU3BEICHUS : IBYX
YETHBIX YUCEIL, IBYX HEUETHBIX YUCIIE, YETHOTO U HEYETHOTO
YHCEJL.
HccnenoBaTbeBOMCTBALCIMMOCTUCYMMBIUIIPOU3BEICHUS
YHUCel.
IIpuBOAUTHIIPUMEPBIUNCEIIC3aIAHHBIMUCBOMCTBAMH,
PacIo3HABATbBEPHbICHHEBEPHbICYTBEPKICHUSA
OCBOMCTBAX4HMCEN,0NMPOBEPraTbHEBEPHBICYTBEPKIACHUS C
ITOMOIIBE0 KOHTPIIPUMEPOB.
KoncTpyupoBarbmareMmaTuyecKuenpeai0KeHust

C MOMOIIIBIO CBA30K «H», KAJIN», ECJH..., TO... M.

PemaTh TEKCTOBBIE 3a/1a4d, BKIIOYAIOIINE TTOHATHS
JETUMOCTH,apU(PMETHIECKUMCTIOCOO0M, UCTIONB30BaTh
nepebop BceX BO3MOKHBIX BapHAHTOB.
MopeaupoBaThX0APEIICHUA3aIAYUCIIOMOIIBIOPHUCYHKA,
CXEMBI, TaOIUIIBI.
IIpuBoaAUTH,pa30MpaTh,0lIeHUBATHPA3TUUHBICPCIICHUS,
3aIMCHU PEUIEHUN TEKCTOBBIX 3a/1a4.
KpurnuecknoueHNBaTbIOIYYCHHBIMPE3YIIbTAT,HAXOAUTh
OIMHMOKH, OCYIIECTBIISITE CAMOKOHTPOJIb, IIPOBEPSIS OTBET
HACOOTBETCTBUEYCIIOBUIO

Harnsgnasreomerpus.
[IpssMBIEHAIIIOCKOCTH

[leprieHnMKyNsIpHBIE
IpsIMBIE.
[lapannenbHble
psIMBIE.
Paccrositnnemexy

Pacno3HaBaTbHauepTE)KAX,PUCYHKAXCITYYANB3aUMHOIO
PAacroJIOKEHHS JBYX MPSMBIX.
N300paxaTbCIOMOIIbIOYEPTEKHBIXMHCTPYMEHTOB
HaHEJIMHOBaHHOMMKIIETYATOMOyMare iBenepeceKaronmecs
MpsIMBIE, B MMAPAIUICIIbHBIE IPSIMbIE, CTPOUTH MPSIMYIO,
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JNBYMSATOYKAMH,
OTTOYKHUIOIIPSIMOH,
JUIMHA Mapuipyra

HAaKBaJIpaTHOMCETKE

NEPIEHANKYISIPHYOTaHHOM.

IIpuBOAMTH NPUMeEPHI MMAPATIIETBHOCTH U
NEPIEHAUKYIISPHOCTUIPSMBIXBIPOCTPAHCTBE.
Pacno3zHaBaTbBMHOIOYTOJIBHUKAXIIEPIIEHAUKYIISIPHBIEN
napajuiesibuble cTOpoHbl. MU300paskaTh MHOTOYTOJIBHUKH C
napajuieIbHBIMHU, NTEPIICHINKYIISIPHBIMU CTOPOHAMH.
Haxoauthb paccTosiHue MeX1y AByMSI TOYKAMH, OT TOUKU
JTONPSIMOM, JVIMHYITY THHAKBAIPATHONCETKE,BTOMYHUCIIE
UCIOJIb3YyS LIUPPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
Jpo0b, OCHOBHOE
CBOMCTBO JIpodH,

COKpaIieHuepo0ei.

CpaBHeHue u
YIOPSTIOYMBAHUE
TpoOei.
JlecatuanbpieipoOu
U METpUYeCKasi
cucTeMa Mep.
Apudmernaeckre
JICUCTBUS
COOBIKHOBEHHBIMU
U JeCATUYHBIMH
JTPOOSMH.
OTHollIeHUE.
JleneHueBgaHHOM

CpaBHMBaTHUYNOPAI0YMBATHIPOOH, BLIOMPATHCIIOCO0
CpaBHEHUAIPOOEH.

IIpeacTaBasith AecATUYHBIE APOOH B BUIE OOBIKHOBEHHBIX
TpoOeOOBIKHOBEHHBIEBBHICICCATUYHBIX, HCTTI0JIb30BATH
IKBUBAJIEHTHBIE MPeACTABJIEHUN APOOHBIX YHCEIT TIPU UX
CpaBHEHUH, NPU BbIYUCICHUAX. Mcmoab30BaTh ACCATUYHbBIC
JpoOH MpH NMPeoOpa30BaHUM BEIMYHH B METPUUECKOM
CHUCTEME MED.

BoinosnsaThapupmMeTnyecKue1eiC TBUA

C OOBIKHOBEHHBIMH U IECATUYHBIMU JAPOOSIMHU.
BbI4uCIATh 3Ha4YCHUS BBIPAXKCHUM, COJEPKAIIUX
OOBIKHOBEHHBIE U IECSITHYHBIE IPOOH, BBHITIOIHATD
npeoOpa3oBaHUAIPOOCH, BLIOUPATHCIIOCO0, MPUMEHSITh
cBOiicTBaapupMETHICCKUXACHCTBUI IISIPAITIOHATH3AIIAH
BBIYHCJICHUM.

CocTaBJIATHOTHOLICHUSI UITPOTIOPLIUH, HAXOAUTh
OTHOILLICHUEBEJIUYHNH, JETUThBEINYNHYBIAHHOM
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OTHOIICHUHU.
Macmra0,
POTIOPLIUSL.
[TonaTuenponeHra.
Brruucnenue
MPOILEHTA

OT BEJIMYUHBI U
BEJIMUMHBITIOEE
MIPOILICHTY.
PenienneTexkcToBbIX
3aJ1a4, COJIEPKaIINX
pOOU U TPOIEHTHI.
[IpakTryeckas
pabora«OTHOIIEHHE
JUIMHBI OKPYKHOCTH
K €€ IuamMeTpy»

OTHOLICHHH.
HaxoauThiKcnepuMeHTAJIbHBIMITY TEMOTHOIIICHUE JTUHBI
OKPYKHOCTHU K €€ 1uaMeTpy.

HNuTepnpeTnpoBaTh MacuiTad Kak OTHOILICHUE BETUYHH,
HAXOAMThMACIITa0IIaHa, KAPTHIMBBIYUCIISA THPACCTOSHHUS,
UCIOJIb3Yys MacIlTal.

OO0BACHATD,YTOTAKOCTIPOIICHT, yIIOTPEOISITHOO0POTHIPEUN CO
CJIOBOM «IIPOLEHT». BbIpazkaTh NPOLEHTHI B APOOSIX U ApOOHU
B MPOIIEHTAX, OTHOIIIEHUE JIBYX BEJIMUMH B TIPOIICHTAX.
BbIuMcasITh TPOLEHT OT YKCIA U YUCIIO 0 €ro MPOLIECHTY.
OKpyIrASITHAPOOUHUIIPOIICHTHI, HAXO U THIIPHOIMIKCHUS
qHCell.

PemaTs3agaumHavyacTu, NpOIeHTHI, TPOTIOPIIHH,
HAHAXO0XKACHUEAPOOH(MPOIIEHTA )OTBETNYNHBIMBEIIMYMUHBI T10
e apobu (TmporeHTy), Apodu (IporeHTa), KOTOPbIH
COCTABIIAET OJHA BeJIMYMHA OT Apyrou. [IpuBoauTs,
pa30upaTh, OLEeHUBATbPA3TNYHBICPEIICHHS,3aINCH
pELIEHU TEKCTOBBIX 3a/a4.
H3BaexkaTbuHGOpMANMION3TA0TUITUANAT PAMM,
UHTEPIPETUPOBATH TAOTUYHBIC JJAHHBIC,

oTpeeNsTh HanboIbIllee U HAUMEHbIIIEe
U3MPECTABICHHBIXJAHHBIX

Harnsgnasreomerpus.
Cummerpus

OceBasicummeTpusl.
LenTpanbHas
CUMMETPUSL.

Pacno3HaBaThbHaUYEPTECIKAXUU300PAKCHHUAX, H300PAKATH OT
PYKH, CTPOUTH C TIOMOIILI0O HHCTPYMEHTOB UTYPY (OTPE30K,
JIOMaHY10, TPEYTOJbHUK, MPSIMOYTOJIbHUK,
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[TocTpoenue OKPYXHOCTb ),CHMMETPUYHYIOAaHHOMOTHOCUTEIBHO

CUMMETPUYHBIX IpsIMOM, TOUKHU.

duryp. HaxoauTs nmpuMepbl CHMMETPUU B OKPY’KAIOIIEM MUPE.

[IpakTuyeckas MopeaupoBathb u3 Oymaru ase GUrypbl, CHAMMETPUYHBIE

pabora«OceBas OTHOCHUTEJIBHONPSIMOI; KOHCTPYHPOBATHI€OMETPUUECKHE

CUMMETPUS. KOH(UTypaly, UCIIOJIb3YsI CBOMCTBO CHUMMETPHUH, B TOM

Cummetpus YKCIIe ¢ TOMOIIBIO IU(PPOBBIX PECYPCOB.

BIIPOCTPAHCTBE HccaenoBarbecBoiicTBau3y4eHHBIX(UTYP,CBSI3aHHBIE
CCUMMETPHEH, UCTIONB3YAIKCIIEPUMEHT, HA0I0/ICHUE,
MOJIEJIMPOBAHUE.
O00CHOBBIBATH,0NPOBEPraATHCIIOMOIILIOKOHTPIIPUMEPOB
YTBEPKJEHUS O CUMMETpUH PUTyp

Beipaxenuscoyksamu [TpumenenneOyxB Hcnonb30BaTh0yKBBII10003HAUYCHUS UM CEIT, TPU3ATTUCH

JUTSL 3aIIACH MaTEMaTUYECKUX YTBEPKIACHUM, COCTABISATh OYKBEHHBIE

MaTeMaTUYECKUX BBIPQ)XEHUS 110 YCIOBUIO 3aa4H.

BBIPXKCHUH U HcciienoBaTbHECTOKHBIEUNCIOBBIE3aKOHOMEPHOCTH,

NPENIOKEHUI. UCIOJIb30BaTh OYKBBI JUIsl MX 3aIHCH.

bykBeHHbIE BbIYHCIATHYNCIOBOEC3HAUCHUEOYKBEHHOT OBBIPAYKEHUS

BBIPKCHUSIU IpU 33JIaHHBIX 3HAYEHUAX OYKB.

YHCIJIOBBIE 3anuceiBaTh GOPMYJIBI: IEPUMETPA U IIJIOIIATN

II0JICTAHOBKHU. IPSIMOYTOJIbHUKA,KBapaTa; JJINHBIOKPYKHOCTH,IUTOIIA TN

bykBeHHbIE KpYra; BbIIOJHATH BbIYHCIEHUS 110 3TUM (opMyiam.

PaBEHCTBA, CoctaBasite ¢popMyJibl, BIpaXKarolye 3aBUCUMOCTH MEXTY

HaXO0XJICHNE BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE; LIEHA,

HEN3BECTHOTO KOJIMYECTBO,CTOMMOCTb;IPOU3BOIUTEILHOCTD,BPEMSI,00BEM
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KOMIIOHEHTA. paOoTHI; BBIMOIHITH BEIYUCICHUS 110 3TUM (DOpMyIIaM.
Dopmyiibl HaxoauTbHEN3BECTHBINKOMIIOHEHTAPU(PMETHIECKOTO
NEeUCTBUA
HarnsnnasreomeTpusi. 14 YeTbIpEXYTrobHUK, H300paxkaTbHaHETMHOBAaHHOMMKIIETYATOHOYMAre ¢
OUryphIHAIIIOCKOCTH pUMEPHI UCTIOJI30BAaHUEM UEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJILHUKOB. | YETHIPEXYTOJBbHUKH C 3aJaHHBIMUA CBOMCTBAMH:
[TpsiMOYTONBHUK, C TapajuIeTbHBIMU, IEPIICHAUKYISIPHBIMHU, PAaBHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JHarOHAJIEeH.
H3mepeHueyrios.
Bunsl
TPEYTOJIbHUKOB.
[TepumeTp
MHOTOYTOJIbHUKA.
[Tnomane Gurypsl.
DopMyIIbI
IIEpUMETpa U
IJIOIIAIH
PSIMOYTOJIBHUKA.
[Tpubnmxénnoe
V3MEPEHUETUION AN
buryp.
[IpakTnueckas

CTOPOHAMH, TPSIMBIMUYTIIAMHUUJIP.,PABHOOEIPEHHBIN
TpeyroyibHUK. Ilpeaarare u 00CyK1aTh CIOCOObI,
AJITOPUTMbI TTIOCTPOCHHS.

HccaenoBathb, HCIOIB3YS HKCIIEPUMEHT, HAOIIOICHHE,
MOJEIUPOBAHNUE, CBOMCTBA NIPSMOYTOJIbHUKA, KBAApaTa,
pa30uBaTbHATPEYTONHLHUKUA. OOOCHOBBIBATH,0NPOBEPraTh C
MIOMOIIbIO KOHTPIIPUMEPOB YTBEPKICHHUS
ONPSIMOYTOJIbHUKE,KBA/IpaTE, PACIIO3HABATBBEPHBIE HEBEPHBIE
YTBEPKICHUS.
N3MepATHUCTPOUTHCIOMOILIBIOTPAHCIIOPTUPAYTIIBI, B

TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbL;
PaCMO3HABATbOCTPHIC,IPSMbIE, TYIIbIE,pPA3BEPHY THICYTJIbI.
Pacno3naBaTth, 1300paxaThb OCTPOYTOJbHBIN, IPSMO-
YTOJIBHBIN, TYTOYTOJIBHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKHU.
BhI4ucasgThiepuMEeTPMHOTOYTOJIbHUKA, IO A/Tb
MHOT'OYT'0JIbHUKapa30 e HUEMHATIPSIMOYTOJIbHUKH,
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paborta«llnomans
KpyTra»

HapaBHBIEPUTYPBbI,UCIIOIH30BATEMETPUUECKUEETUHULIBI
U3MEPEHUS JUIUHBI U TUIOLIAIH.

Hcnoab3oBaTh NpUdIMAKEHHOE H3MEPEHHUE IIMH U
iouaieitHakaeTyaToioymare, npuOImKEHHOCU3MEPEHHUE
JUIMHBI OKPYKHOCTH, IJIOIIAIA Kpyra

TlonoxxurenbHBIE U

40

Llenbie uncna.

HpI/IBOI[I/ITprI/IMepbII/ICHOHBBOB&HHHBPG&HBHOﬁH(HSHH

OTpHULATEIILHBICYHCIIA Mopnyis yucia, IMOJIOKUTEJIBHBIX U OTPUILIATEILHBIX YHUCEI.
reoMeTpuYecKas N300paxaTh 11€IIbIE YKCIIA, IOJIOKUTEIbHBIE U
HHTEpIpETALISL OTPHULIATEIIBHBIE YHCJIA TOYKAMU HA YACIOBOU MPSAMOH,
Moy YucaoBbie HCIOJIB30BATh YKCJIOBYIO IPSIMYIO JJIsI CPABHEHUS YHCEI.
IIPOMEKYTKH. IIpuMeHATBIPAaBUIACPABHEHUS, YIIOPAAOYUBATHIIECIIBIC
IlonoxxurenbpHbIEU YHCJIa; HAXOAUTh MOIYJIb YHCIIA.
OTpHULIATEIILHBIE DopMyJTHPOBATHIIPABUIABBIYUCICHUSACTION0KUTEIIbHBIMU U
yucna. CpaBHEHUE OTpULATEIbHBIMHU YHCIaAMHU, HAXOAUTH 3HAYEHHUA YHCIOBBIX
OJIOXKUATECIbHBIXHU BBIPAXKEHHU U, COJIEPKAINX JIEUCTBUSA
OTpHULIATCIIbHBIX CHOJIOKUTCIbHBIMUHUOTPULIATCIbHBIMUYHCIIAMHU.

YHUCEel. IIpuMeHsSITH CBOMCTBA CIIOKCHUS U YMHOKCHHUSI
ApudmeTraeckue JUISL TIpeoOpa3oBaHus CYMM M IIPOU3BEICHUM
JIEUCTBUS
CITOJIOKUTEIIbHBIMH
U OTPHUIIATEIbHBIMH
YUCJIaAMHU.
PemennerexkcToBBIX
3aaq




[IpencraBnenneraHHbIX

[IpsamoyronpHas
CUCTEMAKOOPAUHAT
Ha TUIOCKOCTH.
KoopaunarsiTouku
Ha TUIOCKOCTH,
a0crcca u
OopJuHaTa.
CronGuatbien
KpYTOBBIC
JMarpaMMBl.
[IpakTrueckas

pabora«llocTpoenue

JarpaMm».
PenreHneTeKCTOBBIX
3a/1a4, CoJepIKaIInx
JTaHHBIE,

O0BACHATHUMLTIOCTPHUPOBATHIIOHA THETIPSIMOYTOJILHOM
CHCTEMBI KOOPAMUHAT HA TIJIOCKOCTH, UCIIOJIB30BATh
TEPMHUHOJIOTHIO; CTPOUTh Ha KOOPJAMHATHOM IUIOCKOCTH
TOYKHU U (PUTYPHI 110 3aJaHHBIM KOOPIMHATAM, HAXOAUTh
KOOPJIMHATHI TOYECK.

Yurtath cTosI0UaTHIE U KPYTOBBIC IUATPAMMBI;
HHTEPNPETHPOBATH JaHHBIC; CTPOUTH CTOJIOUATHIE
nuarpaMmbl. Ucnmosib3oBaTh HH(pOPMALMIO,
MpeACTaBICHHYIOBTA0IHUIAX, Ha AT paMMax IJIIpeICHUsI
TEKCTOBBIX 3aJ1a4 U 3a/1a4 U3 PEAIbHON KU3HU

IIPEICTABICHHBIE
B TA0JIMIaX U
HaJuarpaMMax
Harnsannas reomerpust. [IpsAMOYTOJIbHBII Pacno3HaBaTh Ha yepTexkax, pUCYHKax, ONMCHIBATH
OuUrypsIBIIPOCTPAHCTBE napasulesIeuIe], nupaMuy, Opu3My, HUIUHIP, KOHYC, II1ap, H300PaxKaTh UX

Ky0, mpu3Ma,
MUPaMH/IA,KOHYC,
WIAH]IP, T3P U
cepa.
N3o0paxenue

OTPYKH,MOAeJINPOBATHN30YyMAaru, IJIaCTUIINHA, IPOBOJIOKHU
uap. lipuBoguTs mpuMepbl 00bEKTOBOKPYKAIOIIETOMUPA,
UMEIoIUX (GOPMBbI HA3BaAHHBIX TEJL.
Hcnonb30BaThTEPMUHOJIOTHIO: BEPIIMHA, PEOPO,TPaAHD,
OCHOBaHUE, BHICOTA, PAANYC U IUAMETP, Pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢buryp. Ilpumeps
pa3BEPTOK
MHOTOIPaHHUKOB,
HUJIUHAPAUKOHYCA.
[IpakTnueckas
pabora «Co3nanue
MOJIEJIEN
MIPOCTPAHCTBEHHBIX
buryp».

Ilonsarue o0BEMa;

€ AMHULIBIN3MEPEHUS
o0béMa. O0BEM
IPSAMOYTOJIBHOTO
napajuienenuneaa,
Ky0a, hopMyJIIbI
00BEMa

N3yuaTh,ucnonb3yssKCepuMeHT, Ha0I0ieHIE, U3MEPEHHE,
MOJIEJIMPOBAHKE, B TOM YHCJI€ KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HA3BaHHBIX TeJI, BHISIBJIATH CX0ACTBA H

Pa3 YU : MEKAYTUPAMUATOUUIIPUZMOM ; MEXK Y

HWIMHJIPOM, KOHYCOM U I1IapOM.
Pacno3HaBaThpa3BépTKUNapaiiesienumnena,kyoa, ipu3Mel,
NUpPaMH/Ibl, KOHYCa, HWIMHAPA; KOHCTPYMPOBATh JaHHbIC
Tena u3 pa3BEPTOK, CO3/1aBaTh UX MOJCIIH.
Co3naBaTbMOIeTUIIPOCTPAHCTBEHHBIX(UTYp(M30yMar,
MIPOBOJIOKH, TUIACTUIIMHA U AP.)
N3mepsiTbHAMOASIX : TJTUHBIPEOSPMHOTOTPAHHUKOB, THAMETP
nrapa.

BoiBoanTh(opMYy1yo0BEMAIPIMOYTOIBHOTO
napasuiesienumne/a.

Boruncasath no popmysnam: 00bEM MPSIMOYTOJIHHOTO
napaJiesienuIe N1a,Kyoa; uCIoIb30BaThe AMHUIIBIN3MEPEHUS
00bEMa; BBIYMCIATH OOBEMBI TEJ, COCTABICHHBIX U3 KYOOB,
napayIeNIeUIeI0B; pelaTh3a1auuCPeaTbHBIMUJaHHBIMH

IToBTOpEeHME,000011ICHNE,
CHCTEMATH3AIUS

20

[loBTOpEHUE
OCHOBHBIX TTIOHSITHU
MMETOJIOBKYPCOBS U
6 KJIacCOB,
000011IeHNE U
cUCTEMaTH3alus
3HAHUU

BbI4uCIATh 3Ha4YCHUS BBIPAXKCHUM, COJEPKAIIUX
HaTypaJbHbIC,IENBIE,IOJIOKUTEbHBICHOTPUIIATEIbHBIE
YKCIIa,00IKHOBEHHBICUIECATUYHBIC IPOOH, BHITTOTHS T
npeoOpa3oBaHus YKUCE U BBIPAKEHU.
Br10upaTbCcnoco0CcpaBHEHUSYNCEIL, BBIYUCIEHNM,
NPUMEHSATh CBOMCTBA apu(METHUECKUX JACHCTBUIN
JUISL pallMOHAIN3AIMY BIYUCIICHUN.
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Pemate 3aa4m U3 peanbHOU )XU3HU, IPUMEHATH
MaTeMaTH4eCKHEe3HAHMA IS PENICHUA3aAaun3APyTUX
IIPEIMETOB.
Pemarb3agaunpa3zHbIMHCIIOCO00aMH,CPABHUBATH, BHIOMPAThH
CIoCo0bI PELICHUS 3a0auH.

OcyuiecTBIATECAMOKOHTPOJIbBHITOIHAEMBIX 1€ HCTBUITU
CaMOIPOBEPKY pe3yJIbTaTa BEIYUCICHUN

OBUIEE KOJIMYECTBO 170
YACOBIIOITPOITPAMME
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OEJIEPAJIBHASAPABOYASIIPOITPAMMAYUEBHOI'OKYPCA
«AJITEBPA»B7-9KJIACCAX

HOACHUTEJIBHASA3ZAIINCKA

Anrebpa sIBIsSeTCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEro 0Opa3oBaHMS:
oHa oOecrieurBaeT U3y4YCHHUE IAPYTUX AUCLUUIUIMH, KAK €CTECTBEHHO-HAy4YHOIrO, TaK U
TYMaHUTApHOTO  IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO Mg  MPOJOTIKEHUS
00pa30BaHUSAMBIIOBCETHEBHOMKU3HN. Pa3BUTHE YOO yUatOIUXCIHAYYHBIXITPEICTABICHU I
O TPOUCXOXKACHUU M CYIIHOCTU alre0pandeckux abCTpakiui, crnocode OTpaKeHUs
MaTeMaTHYeCKOM HayKoOW SIBJIEHUW M TPOILIECCOB B MPUPOJAEC M OOIIeCTBE, pPOJHU
MaTEeMaTHYE€CKOTO MOJICIMPOBAHUSI B HAYYHOM TO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
dbopMUPOBaHNIOHAYYHOTOMUPOBO33PECHUSUKAYECTBMBIITIICHUS, HEOOXOTUMBIX
JUIsiaanTalluuBcoBpeMeHHOMITHpoBOoMoOIIecTBe. 3yueHueanredpriodbecieunBaet
pa3BUTHE yMEHUs HaAOII0JaTh, CpPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIJICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUST W BBIBOJIBI, (opMyIupoBaTh yTBepkaeHUs. OcBoeHHe Kypca aireOpsl
oOecrieurBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYarOIIUXCs: OHU MCIOJIb3YIOT
JNEAYKTUBHbIE M HMHAYKTHBHBIE paCCyXACHHs, O000IIeHHe U KOHKPETU3AIHIO,
abcTparupoBanrernananoru.OdydeHueanredpenpenoiaraeT3HayuTeIbHBIH00bEM
CaMOCTOSTEIILHOM JESATENHHOCTA O0YYaIOIINXCS, TTOITOMY CaMOCTOATEIBHOE PEIECHUE
3a/1ay SBJSIETCS pean3alueil AesiTeIbHOCTHOTO PUHIIUIA 00yUYEHUSI.

B cTpykType mporpammbl y4eOHOTO Kypca «Airedpa» uisi OCHOBHOTO OOIIETO
00pa30BaHUAOCHOBHOEMECTO3aHUMAIOTCOIEPIKATETbHO-METOINYECKUEITNHUU:
«YucrnanBbIYUCICHUS Y, « AITeOpande CKUEBBIPAKECHUS, « Y pABHEHUSIUHEPABEHCTBAY,
«D@yHKuum». Kax1asu3stTnxcoaepxaTeibHO-METOIMYECKUXITMHUUPA3BUBACTCS Ha
OPOTSHKEHUU TPEX JIET U3YUYEHUsl Kypca,B3auMOJEHUCTBYs C JPYTMMHU €ro JuHusMu. B
X0JIe M3y4eHUsI Y4eOHOTO Kypca O0y4arolmuMcs MPUXOIUTCS JIOTUYECKH PacCyKIaTh,
HCIIOJIb30BaTh TEOPETHKO-MHOXECTBEHHBIN $3bIK. B CBA3M ¢ 3TUM B MNporpamMmy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHUKH, MPECTABICHHBIC
BO BCEX OCHOBHBIX pa3jellax MaTEeMaTHYECKOTO OOpa30BaHMS U CIIOCOOCTBYIOIIHE
OBJIQJICHUIO OOYYaloIIMMHUCS OCHOB YHHUBEPCAIBHOTO MAaTEMaTUYECKOTO  SI3bIKA.
ConepxaTeTbHOM U CTPYKTYPHOH OCOOCHHOCTHIOYUEOHOTO Kypca «ANTreOpansBisIeTCS
€ro UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue TuHUM «YHuClIa U BBIYUCICHUS» CIY>KUT OCHOBOM JJIS TajbHEUIIIETO
M3YUYEHUS] MATeMaTUKH, CIIOCOOCTBYET pa3BUTHUIO Y OOY4YAIOLIUXCS JIOTHYECKOTO
MBIIUIEHUS, (OPMHPOBAHUIO yMEHHUS TIOJB30BAThCS  AITOPUTMAMHU, a TaKkKe
MPUOOPETCHUIO TPAKTHYECKUX HABBIKOB, HEOOXOJIMMBIX ISl TTOBCEIHEBHOW IKU3HH.
Pa3BUTHENOHATUAOUYNCIIEHAYPOBHEOCHOBHOT000IEr000pa30BaHUICBI3aHOCPAIIUOHAT b
HBIMUUHUPPAIMOHATbHBIMUYHUCIIAMU,(pOPMUPOBAHUEMITPEICTABICHUI
0JICMCTBUTEIbHOMYMCIIE. 3aBEPIICHUEOCBOCHUAUYNCIOBOMIMHUMOTHECEHOK ~ CPEIHEMY
00111eMy 00pa30BaHUIO.
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ConepxanueByxanre0pandecKuXINHUN—«ANIre0pandecKUeBbIpaXKeHUSI MU
«YpaBHEHUSI U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO y OOydYarOUIUXCS
MareMaTu4eckoroanmnapara,Heo0XoAuMOT oI pelIeHUsI3a]auMaTeMaTHKH, CMEXKHBIX
MpeMETOB M NPAKTUKO-OPUEHTHUPOBAHHBIX 3aj1ad. Ha ypoBHE OCHOBHOTO OOIIEro
oOpa3zoBaHusl yuyeOHBI MaTepuasl TPyNnmupyeTcss BOKPYT pallMOHATBHBIX BBIPAKCHUHU.
Anrebpa JEeMOHCTPUPYET 3HAYCHHE MATEMAaTHKW KaK s3bIKa JJI1 TOCTPOEHUS
MaTeMaTH4eCKUXMO/IETIEH, OTMCAHUATPOIIECCOBUSIBIICHUpeanbHOroMupa. Bzagauun
o0y4eHUNreOpeBXOIITTaKKEeJaIbHENHIIIeepa3BUTUECAITOPUTMUYECKOTOMBIIILIICHUS,
HE00XO0AMMOT0,BYaCTHOCTH,IJIIOCBOSHUAKYPCauH(POPMATUKH, NOBJIa/ICHUEHABBIKAMHU
NeIyKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOpaKEHUsI, CHOCOOHOCTEN K MAaTEMAaTUUYE€CKOMY TBOPUYECTBY.

Conepxanue (¢GyHKIMOHAIBHO-TpaUUECKON JIMHUM HAleJICHO Ha TMOJIy4YeHue
o0y4JaromuMHICI3HaHU O YHKITUAXKaKBaKHEHUIIIeHMaTeMaTHYECKOMMO1eTH TUISt
OTMHMCAHUsA W WCCIEJAOBaHUS Pa3HOOOPA3HBIX MPOIECCOB W SIBJICHUW B MPUPOJAC U
obmectBe. M3ydyeHue marepuana CocoOCTBYET Pa3BUTHUIO y OOYUYAIOIIMXCS YMEHUS
UCITIOJIH30BaTh Pa3JIMYHBIC BBIPA3UTEIbHBIE CPEJICTBA S3bIKa MAaTEMATUKH — CJIIOBECHBIE,
CUMBOJIMYECKHE, rpaduuecKkrue, BHOCUTBKIIA BHOPMUPOBAHUE TIPEACTABICHUN O POJIH
MaTEeMAaTHK{ B PA3BUTUH I[IUBUIIU3AIUN U KYJIbTYPHI.

CornacHo yuyeOHOMY IuTaHy B 7—9 Kjaccax u3y4aeTcsi yueOHBIM Kypc «Anredpay,
KOTOpPBIA BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3densl coaepkanus: «Yucina u
BBIUUCIICHUS», K AJITeOpandeCKUEBBIPAKEHUS», « Y pABHEHUIMHEPABEHCTBAY,
«DyHKIIUNY.

OOmiee 4YHMCIIO YacoB, PEKOMEHJOBAHHBIX Ui M3y4YeHUs: Yy4eOHOro Kypca
«Anrebpan,—3064acoB:B7knacce—1024uaca(3uacaBHenento),B8kmacce— 102 vaca (3 yaca B
Henento), B 9 kimacce — 102 yaca (3 yaca B HEJENO).

COJEP KAHUEOBYYEHUA

7 KIIACC
YucaauBbIYKMCICHUS

JpoO6moObIKHOBEHHBIEHIECTHUHBIE, IEPEXO/T OTOAHOWM(OPMBI3ATUCUIPOOECIK
npyroil. IloHsATHE panMOHANBHOTO YHCHA, 3alUCh, CPAaBHEHUE, YIOPSIOYMBAHHE
palMOHANIBHBIX 4YHceNl. ApudMeTHYecKue IEHCTBUS C pPANMOHATIBHBIMA YHCIAMHU.
Pemenue 3ama4 n3 peaibHON IPAKTUKKA HA YaCTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM I[IOKa3aTelieM: ONpeAeleHHe, MpeoOdpa3oBaHUe
BBIPOKCHU HA OCHOBE OMpENCICHUs, 3amuch OONbIMX umcen. [IpomeHThl, 3amuch
MPOILIGHTOB B BHJE NpoOW W ApoOM B BUIEC NPOIEHTOB. TpuM OCHOBHBIC 3aladd Ha
MPOLIEHTHI, PEIICHHUE 3a]]a4 U3 PeaJbHON MPAKTUKU.

[IpuMeHeHue MPU3HAKOB JIETMMOCTH, Pa3JIOKEHUE HAa MHOXKHUTENIU HATYpPaIbHBIX
quCen.

PeanbHbI€3aBUCUMOCTH,BTOMYHUCIIEIPAMASIMOOPATHAS TPOOPLIMOHATLHOCTH.
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AJiredpanyecKueBbIPaKeHUA

IlepemeHHBIE, 4YKMCIIOBOE 3HAYEHUE BBIPAKEHUSA C NEpEeMEHHOM. J[lomycTumblie
3HaueHus nepeMeHHbIX. [IpeicTaBieHre 3aBUCUMOCTH MEXKIY BEIUYMHAMHU B BHJIE
(dopmynbl. Beruncnenus no ¢opmynam. IIpeoOpa3zoBaHne OyKBEHHBIX BBIPAXKEHUH,
TOKJIECTBEHHO PAaBHbIE BBIPAXKECHMSI, MPABUJIa TPEOOpa30BaHUsl CYMM M MPOU3BEIICHUM,
MpaBUJIa PACKPBITHS CKOOOK U MPUBEEHUS MOJOOHBIX CIAaraeMbIX.

CBoOlCTBACTENIEHUCHATYPAIbHBIMIIOKA3ATEIIEM.

OpHounensl U MHOrowieHsl. CrteneHb MHorowieHa. ClOXeHue, BbIYMTAHUE,
YMHOKE€HHE MHOTO4JIeHOB. DOpMyIbl COKPAIIEHHOTO YMHOXEHUS: KBaJpaT CyMMbl U
KBaJparpazHocTU. PopMyapa3sHOCTUKBAIPaTOB. Pa3nokeHnEMHOrouIeHOBHA
MHOKUTEJH.

YpaBHeHUsIHHEPABEHCTBA

VYpaBHeHUe, KOpEHb ypaBHEHHs, MpaBUjia NpeoOpa3oBaHUs  ypaBHEHUS,
PAaBHOCUJIBHOCTh YPABHEHUM.

JInHeliHOeypaBHEHNECOTHOUIIEPEMEHHOM, YU CIIOKOPHEMIIMHEUHOT Oy PAaBHEH NS,
peuieHrue JIMHEWHBIX YypaBHEHMH. COCTaBI€HUE YpPaBHEHMI [0 YCJIOBHUIO 3aJayu.
Pemienue TeKCTOBBIX 3a71a4 € IIOMOILBI YPABHEHHUM.

JluneitHoe ypaBHEHHME C JBYMsI NMepeMeHHbIMU M ero rpaguk. Cucrema ABYyX
JMHEHHBIX YPaBHEHUH C ABYMs IepeMeHHbIMU. Perienne cucreM ypaBHEHUH ClIOCOOOM
0ACTaHOBKHU. [IpuMepsl pereHns TEKCTOBBIX 3a/1a4 C IIOMOILBI CUCTEM YPABHEHUM.

DOyHKIUA

KoopaunaratouknHanpsmoil. HucnoBelempoMexKyTKU. PaccTossTHuEMEXX 1y IBYyMsI
TOYKaMH KOOPJIMHATHOM MPSIMOU.

[IpssmoyronbHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U opaArHATA TOYKH
Ha KOOPJMHATHOU TIOCKOCTU. Ilpumepnl rpadukoB, 3amaHHbIX (Gopmynamu. UreHue
rpa¢ukoB peabHbIX 3aBUcUMOCTel. [Tonsatue dynkmuu. ['padux dynkuu. CBolicTBa
byakumii. Jluneinas ¢ynkuus, e€ rpaduk. I'padux dynkmum y = |x|. I'paduueckoe
pEIIEHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEWHBIX YPABHEHHUI.

8 KJIACC
YucaauBbIYMCICHUS

KBanparssliikopeHbu3uncia. [MonsiTueobuppanronassHoMuncie. JleciTHIHbIC
NpUOITMKEHUST HppAlMOHATBHBIX uucen. CBolicTBa apu(METHUYECKUX KBaJIPaTHBIX
KOpHEH 1 MX MpUMEHEHUE K MPeoOpa30BaHMUIO YUCIOBBIX BBIPAKCHUN U BHIYUCICHUSIM.
JleficTBUTEIbHBIC YHCIIA.

CrenenbcuenbiMiiokazareaeMueécBoiicTBa. CTan1apTHas 3aMUChYHCIA.

AuredpanyecKueBbIPAKEeHUS
KBangpaTHeITpEXUIeH, pa3a0KEeHUEKBAIPATHOTOTPEXUIICHAHAMHOXKUTENN. ANre0p
anyeckas apo0b. OCHOBHOE CBOMCTBO airedopandeckoit apoodu. CioxeHue,
BBIYMTaHUE,YMHOXKEHUE, AeJICHHeAreOpanyecKuxapooeit. PalinoHanbHbIEBbIpaKEHUS
U uxmnpeoOpa3oBaHuUe.
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YpaBHeHUsIHHEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEW KBaJpaTHOrO ypaBHEHHA. Teopema
Buera. Pemienue ypaBHEHHM, CBOMSIIUXCA K JIMHEWHBIM U KBaApaTHbIM. lIpoctenmue
IpOOHO-pallMOHANIBHBIE YPABHEHHS.

I'paduueckas uHTEpHpeTalMsi YpaBHEHUW C JABYMs IEPEMEHHBIMU U CHUCTEM
JIMHEVMHBIXYPAaBHEHUNCIBYMANIEpEMEHHBIMU. [ [pUMepBIpeICHUACUCTEMHEIIMHENHBIX
YPAaBHEHUU C IBYyMs [IEPEMEHHBIMU.

PerienreTeKCTOBBIX3a1aUaNTeOPANIECKUM CITOCOOOM.

YucnioBele HEpaBEHCTBA M HMX CBOWCTBA. HepaBeHCTBO ¢ OOHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTEHEPABEHCTB. JIMHEHHbIEHEpABEHCTBAaCOAHOMIEpeMeHHOU. (CHUCTEMBI
JIMHEMHBIX HEPABEHCTB C OJIHOU NIEPEMEHHOM.

DYyHKIUU

[Nonstuedynkunn.O0nacTbonpeeIeHUTUMHOKECTBO3HAUCHU I (DYHKIINH.
CrnocoOb13a1anusgpyHKITHI.

I'padpuxdynkuunu. YrtenuecBoiictBpynkuuunoeérpapuky. I[Ipumepsirpapukon
(GyHKIIUH, OTpakaloUUX pealbHbIE MPOIIECCHI.

OYHKIMH,0MHUCHIBAIOIIUETPIMY OO0 PATHY IOIPONOPLIMOHATBHBIE3aBUCUMOCTH,
nxrpadukn. Oynkuun y = X2,y = X3, y =Vx, y=|x|. I'paduueckoe pereHue ypaBHeHHit
U CHUCTEM ypaBHEHUII.

9 KJIACC
YucaanBbIuyucIeHUA

PanmionanpHble uuWCcla, WPpAMOHAIBHBIE YHCIA, KOHEYHBbIE U OECKOHEUHBIC
JeCATUYHBIE TpoOu. MHOXKECTBO JCHCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIC YHCIa Kak
OCCKOHEUHBbIE JeCATUYHBIE ApoOu. B3amMHO OJIHO3HAYHOE COOTBETCTBHUE MEXIY
MHO>KECTBOM JICMCTBUTEJILHBIX YUCET U KOOPAUHATHOU MPSIMOI.

CpaBHeHUEIEHCTBUTEILHBIXUNCEIT,apU(DMETHICCKHUEICHCTBUS c
JIEHCTBUTEIBHBIMH YHCIIAMH.

Pa3Mepb100BeKTOBOKPYKAIOMIETOMHUPA, JNTUTSIIBHOCTHIIPOIIECCOB B OKPYXKAOIIEM
MHUDE.

[TpubnmkEHHOE 3HAYCHWE BEIWYMHBI, TOYHOCTh NpuOMmmKeHus. OKpyrieHHe
yucell. [Ipuknika v OLeHKa pe3yabTaToB BBIYMCICHUMN.

YpaBHeHUsIMHEPABEHCTBA

JIuneiiHoe ypaBHeHue. PemieHue ypaBHEHMH, CBOASIIMUXCA K JIMHEWHBIM.

KBanparnoeypaBHenue. PenienneypaBHEHH M, CBOAAIIMXCAKKBAPATHBIM.
bukBanpatHoe ypaBHeHue. l[Ipumepbl pemieHHsT ypaBHEHHU TPETbEW M YETBEPTOU
CTEIIEHEN PA3JIOKEHUEM HAa MHOKUTEIH.

Pemienrie npoOHO-palMOHaIbHBIX ypaBHEHHMU. PelieHne TEKCTOBBIX 3ajay
anreOpanyecKuM METOOM.

VYpaBHeHue c naByMs NepeMEHHbIMU U ero rpaduk. Pemienuwe cuctem AByX
JIMHEMHBIXYPABHCHUNCIBYMSIIEPEMEHHBIMU. PellIeHHECUCTEMABYXyPABHEHU A, 0/THO
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U3 KOTOpBIX JIMHEIHOE, a JIpyroe — BTOpPOH creneHu. I'paduueckas MHTEpHpeTaALMs
CHUCTEMBI YPaBHEHUH C IBYMs [IEPEMEHHBIMU.

PelienreTeKCTOBBIX3a1a4aNITeOPAMIECKUMCIIOCOOOM.

HucoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue /MHEWHBIX HEPABEHCTB C OJHOM INEpeMEeHHON. PemeHue cucreMm
JMHEWHBIX HEPABEHCTB ¢ OJHOM mepemeHHoM. KBanpaTHbie HepaBeHcTBa. ['paduueckas
VHTEPIPETALAs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
KBanparnunasyukius,eérpadpukucpoiicta.[Tapadoia,kKoop IuHATHIBEPIITHHEI
napaboJIbl, 0Ch CHMMETPHUHN TTapaboJIb. A
I'paduxudynkumit:  y=£x,y=%x+b,y=",y=x3,y=Vx,y=|x|,
X

UUXCBOUCTBA.

YucaoBbIeNOCI€10BATEILHOCTUMIIPOTPECCHHA

IlonsTne YHMCIIOBOM  MOCJIEJOBATSIBHOCTH. 3aJaHUE  I10CJIEIOBATCIHLHOCTH
peKyppeHTHOI dopMynol u Gopmysoit N-ro wieHa.

ApudmeTtndeckass W reoMerpuyeckas mporpeccud. Dopmynbl N-TO  YiIeHA
apupMETHIECKON U TEOMETPUIECKON MTPOTrPECCHii, CYMMBI IEPBBIX N UICHOB.

N3o0paxenue uieHOB apuMETHIECKON M TEOMETPUUECKOM MPOTPEeCcCUil TOUKaMu
Ha KOOPAWHATHOM TIUIOCKOCTHU. JIMHEWHBIH W SKCHOHEHIMAIBHBIA pocT. CIl0XKHbIE
ITPOLICHTBHI.

INPEAMETHBIEPE3YJIbTATBI

[TpeamMeTHBIepE3YIbTaTEIOCBOSHUATIPOrPAMMBIYYEOHOTOKYpPCa K KOHITY OOy4eHUS
B 7 KJ1acce:

YucjiauBbIYUCTCHUS

BrImonHATh,coueTass yYCTHBICUITHCHhbMEHHBICTIPUEMBL, ApU(PMETHICCKUESCHCTBUS C
palMOHAIbHBIMU YUCIAMU.

HaxoauTe 3HaueHUs YUCIOBBIXBBIPAKEHUN, TPUMEHSITh Pa3HOOOPa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCIICHUS 3HAUYCHUN NPOOHBIX BBIPAKECHHH, COMEPKAIINX OOBIKHOBEHHBIC
1 JEeCATHYHBIE TPOOH.

[lepexoauTs OT omHOW (OPMBI 3amMcCH YKCen K Apyrod (mpeoOpa3oBHIBATH
TECATUIHYIOIPOOHBOOBIKHOBEHHYI0,00IKHOBEHHYIOB/IECATUYHYIO,BYACTHOCTH B
OCCKOHCUHYIO JICCATUIHYIO APOOB).

CpaBHUBATbUYNOPSAI0UMBATbPALIIOHAIBHBICUHCIIA.

OKpyrJIsITh YcCa.

BbINONHATh NPUKUAKY U OLEHKY pPe3yibTaTa BBIYUCICHUN, OLEHKY 3HAYeHUU
YUCJIOBBIX BBIP@KECHUI. BBINOMHATH AEHCTBUA CO CTENEHAMH C HATypaJbHBIMU
MOKa3aTeNISIMU.

[IpuMeHsITh TPU3HAKU JEIUMOCTH, PA3JIOKEHUE HA MHOXHUTEIM HaTypadbHbBIX
quCen.
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PematbnpakTuko-OprUEeHTUPOBAHHBIE3a1a4H,CBA3aHHBIECOTHOLLIEHUEMBEIIUYMH,
MPONOPLUOHAIIBHOCTBIO  BEJIWYHH, [MPOLEHTAMU, HWHTEPIPETUPOBATH PE3YIbTATHI
pelIeHus 3a/1a4 C YYETOM OTPaHUYEHUH, CBS3aHHBIX CO CBOMCTBAMHU PAaCCMAaTPUBAEMBIX
O0OBEKTOB.

AJiredpanyecKueBbIpPaKeHUA

Hcnons3oBaThanredpaniecKy0TepMUHOIOTHIOUCUMBOINKY, TPUMEHSITHEEB
MpoIleccCe OCBOEHUS YU4eOHOr0 MaTepuarna.

Haxonuth 3HaueHuss OyKBEHHBIX BBIPOKEHUM TMPU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

BrinonusaTh mpeoOpa3oBaHUs IEJOT0 BhIPAXKEHUST B MHOTOWICH MNPUBEICHUEM
MOJO0HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BbINOJIHATH YMHOKEHUE OJTHOWICHA HA MHOTOYJIEH U MHOTOWJI€HAa HA MHOTOYJIEH,
IpUMEHATH (OPMYJIBI KBapaTa CyMMbBI U KBaJIpaTa pa3HOCTH.

OcyliecTBASAThPA3T0KEHUEMHOTOWICHOB HAMHOKUTEJINCIIOMOIIbIOBBIHECEHUS 3a
CKOOKHM OOIIero MHOXHUTENS, TPYNIUPOBKUA CJlaraéMblX, MpUMEHEHUs (GopMyl
COKpAILIEHHOTO YMHOXEHHUS.

HpI/IMeHSITI)HpCO6paBOBaHI/ISIMHOFO‘IJ'IGHOB)IJ'IHpGHIGHPIHpaSJII/I‘IHI)IXSaJIaII n3
MAaTCMAaTUuKU, CMCIKHBIX IIPECAMCTOB, U3 peaHBHOﬁ IMPpaKTUKH.
I/ICHOJ'II>30BaTLCBOﬁCTBaCTCHGHGﬁCHaTypaHI)HI)IMI/IHOKEBEITGJI}IMI/I JJIIsA

npeoOpa3zoBaHuUs BEIPAKEHUN.

YpaBHeHUsIMHEPABEHCTBA

PemiarbnuHeitHpleypaBHEHUACOHOMIIEPEMEHHOM, IPUMEHSSIIPABUIIANIEPEX0IA  OT
UCXOJHOT'O YPAaBHEHHUS K PaBHOCUIBHOMY eMy. [IpoBepsTh, SBIISIETCS JIM YUCIO KOPHEM
ypaBHEHUS.

[IpumensaTh rpaduueckre METOABl IPH PEIICHUU JIMHCHHBIX ypaBHEHUW W HX
CUCTEM.

[TonOupaTh mpUMeEpHI Map YKCEN, SBISIIONIUXCS PEIICHHEM JTIMHEHHOTO YpaBHEHUS
C ABYMS IEPEMEHHBIMH.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpauK JIMHEHWHOTO ypaBHEHHS C JIByMs
MIEPEMEHHBIMH, MOIB3YSCh TPahUKOM, MPUBOAUTH IPUMEPHI PEIICHUST YPAaBHEHHUS.

PemaTecucTeMBIIBY XJIMHENHBIXYPABHEHUKCABYMSIIIEPEMEHHBIMU, BTOMUHCIIE
rpaduyecku.

CocTtaBiTh U peuiaTh JUHEHHOE YPAaBHEHUE WJIM CUCTEMY JIMHEUHBIX YpaBHEHHI
[0 YCJIOBHMIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayu
MOJy4YEHHBIN PE3yJIbTaT.

DOYyHKIUU
N300paxaTh Ha KOOPIAMHATHOM NPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpANHATaM,1y4d,0 TPE3KU, MHTEPBAJIbI,3aUCHIBATHYUMCIOBLICITPOMEKY TKUHA
anreOpanyecKoM sI3bIKE.
OTMeuaTbBKOOPAMHATHONIIIOCKOCTUTOYKUIIO3aJaHHBIMKOOPIMHATAM, CTPOUTH
rpaduku TMHEHHBIX QyHKUuMA. CTpouTh rpa@uk PyHKIUU )y = |X|.
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OnuceiBaTh C NOMOUIBIO (DYHKIMI U3BECTHBIE 3aBUCUMOCTU MEXIY BEIMYUHAMU:
CKOPOCTb, BpEMsl, PACCTOSIHUE, LI€HA, KOJIUYECTBO, CTOMMOCTb, MPOU3BOAUTENBHOCTD,
BpeMsi, 00bEM pabOTHI.

HaxoauTe3HaueHnep yHKIMUTIO3HAYEHUIOEEapTyMEHTA.

[lonumate rpadpuyeckuil cnocod TMpeACTaBIE€HUsS U aHalu3a HHQOpMaluH,
U3BJIEKaTh U UHTEPIPETUPOBATh MHPOPMAILMIO U3 TpaUKOB pealbHBbIX MPOLECCOB U
3aBUCUMOCTEM.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPAaMMbI Y4EOHOTO Kypca K KOHIY
oOydeHus B 8 kiacce:

YucaauBblYMCJIeHUA

Hcnonp30BaTh HavaldbHbIE MPEACTABICHUS O MHOXKECTBE JAECUCTBUTEIIBHBIX YHUCEI
JUISL CPaBHEHHMS, OKPYTJEHUS WM BBIYUCICHUN, HM300pa)kaTh JICUCTBUTEIbHBIE YHCIA
TOYKaMH Ha KOOPAWHATHOW MPSMOM.

[IpuMeHsTh MOHATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIC KOPHU, HCIOJB3Ys TMPU HEOOXOJUMOCTH KaJbKYJATOP, BBITIOJHSITH
npeoOpa3oBaHusl BBIPAXEHUN, COACPKAIIMX KBAJApPAaTHbIC KOPHU, UCIIOIb3Ysl CBOWCTBA
KOpHEM.

Hcnonws3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCEJ ¢ TIOMOIIBIO JECATUYHBIX APOoOei
U crerieHeit uucia 10.

AJiredOpanyecKreBbIPAKEHNS

[TpuMeHSATBIIOHATHECTETIEHUCIICTBIMITOKA3aTENIeM, BBRITIOTHATHIIPE0Opa3oBaHUs
BBIPAKCHUH, COAEPKALIUX CTETICHU C LIEJIBIM TTOKAa3aTeJIeM.

BBITTOMHATE  TOXKIECTBEHHBIE MPEOOPa30OBaHUS  PAIMOHAIBHBIX  BBIpAKCHUN
Ha OCHOBE IIPaBUJI ACHCTBHI HaJ MHOTOWICHAMH U aJIreOpanvdecKUMH JIPOOSIMH.

PacknanpiBaTbKkBagpaTHRINTPEXYWICHHAMHOKUTEH.

[IpumenatTp mpeoOpa3oBaHMsl BBIPAXKCHUN IS PEIICHUS Pa3IUYHBIX 3a/1ad
Y3 MaT€MaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATbHON MPAKTUKH.

YpaBHeHUsIHHEPABEHCTBA

Pemate nuHENHBIE, KBaJApaTHbIE YPAaBHEHHS W pPaLMOHAIBHBIE YPaBHEHUS,
CBOJAIIMECA K HUM, CUCTEMBI JBYX YPaBHECHUH C IByMS IEPEMEHHBIMH.

[IpoBOaUTE MpOCTENIINE MCCIENOBAHUS YPABHEHUW M CUCTEM YPaBHEHHH, B TOM
quclie ¢ TMpPUMEHEHHWEM TpauUecKuX TMpeAcTaBlieHni (yCTaHABIMBATh, WUMEET JIU
YpaBHEHHE WIIH CUCTEMa YPABHEHUM pEIICHHUS], €CIIM UMEET, TOCKOJIBKO, U MIPOUee).

[lepexoauTh OT CIOBECHON (POPMYIHPOBKH 33/1a4uM K €€ anreOpandecKkoi MOJEIHC
IMOMOIIBIOCOCTABJIEHHS YPAaBHEHUAWINCUCTEMBIYPABHEHU I, THTEPITPETUPOBATH B
COOTBETCTBHUH C KOHTEKCTOM 33/1a4M MOJIYYECHHBIN PE3YIIbTaT.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JIsI CPABHEHMS, OLICHKH, PEIIaTh
JIMHEMHbIE HEPAaBEHCTBA C OJIHOM TMEPEMEHHOW M MX CHUCTEMBI, J1aBaTh I'paUUECKYIO
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

44



DyHKIUN
[lonumaTe W UCHOJIB30BaTh (PYHKIMOHAIbHBIE TMOHATHS U S3bIK (TEPMHHBI,
CUMBOJIMYECKUE OO0O3HAUCHHMs), ONPEACNsITh 3HaueHWe (YHKIUU 1O 3HAYCHUIO
aprymeHTa, OnpeaesaTh CBOMCTBA PYHKIMU N0 €€ rpaduky.
CrpoutsrpadukudieMeHTapHbIX()YHKINITBUIA:

y=",y=x2,y=x3,y=+x,y=|x|,0IHCHIBATHCBONCTBAYHCIOBOHPYHKIIHH
X

noe€rpaduxy.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPAaMMBbI YYEOHOTO Kypca K KOHIY
oOydeHus B 9 kiacce:

YucaauBblYMCJIeHUA

CpaBHUBATHU YOS AOUYMBATHPAIIMOHAIBHBIEUUPPALIMOHATbHBICUYHCIIA.

BeimonusaTe apudmeTndyeckue IEWCTBHUS C PAIMOHAIBHBIMU YHUCJIAMHU, COYETasl
YCTHBIE M TIMCBbMEHHBIC MPHUEMBI, BBINOJHITH BBIYUCICHUS C HPPALUOHAIBHBIMU
YHCJIaMHU.

Haxomute 3HaueHus CTENEHEW C LEJIbIMU ITOKA3aTEeJIsIMU U KOPHEH, BBIYUCIISTH
3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyraatrh  JEUCTBUTENBHBIE UWCJA, BBINOJHIATH MNPUKUAKY  pe3yjbTara
BBIUHCJIEHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUsIMHEPABEHCTBA

Pemrate nuHEWHbIE W KBaJgpaTHbIE YpPaBHEHMS, YPAaBHEHHs, CBOISIIMECS K HUM,
npocTeiime 1poOHO-pallOHaIbHBIE YPaBHEHUS.

Pemiath cuctemsbl JBYX JIMHEMHBIX YPABHEHUM C JBYMS NIEPEMEHHBIMU U CHCTEMBI
IBYX YPaBHEHHUH, B KOTOPBIX OHO YPABHEHUE HE ABIISIETCS JTUHEUHBIM.

Pemath TexcToBBIE 3a7aun anreOpandecKuM CIOCOOOM C TTOMOIIBIO COCTaBICHUS
YPaBHEHUS WA CUCTEMBI IBYX YPaBHEHUI C ABYMs IEPEMEHHBIMHU.

[IpoBoauTh MpPOCTEUIIINE HUCCIEIOBAHUS YPABHEHUM M CUCTEM YpPABHEHHM, B TOM
quclie ¢ TpUMEHEeHHeM Tpaduueckux mpencTaBieHuil (ycTaHaBIMBAaTh, MMEET JIU
YpaBHEHHE WIIH CUCTEMA YPABHEHUM PEILLICHHUS], €CIIM UMEET, TOCKOJIBKO, U MPOYEE).

PemaThs nuHElHBIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA, N300paKaTh PEIICHHUE
HEPABEHCTB HA YHUCIIOBOM NPSAMOM, 3alIMChIBATH PEIIEHNE C TIOMOIIBI0 CUMBOJIOB.

Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOLINE
KBaJpaTHOE€ HEPABEHCTBO, M300pa)kaTh PEIIEHHWE CUCTEMbl HEPABEHCTB HA YMCIIOBOU
MPSMOM, 3aIUCBIBATH PEUIEHHUE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTbHEPABEHCTBANPUPEILIEHUUPAZTAYHBIX 32124,

DOYyHKIUU

Pacro3HaBath (QYHKOMM H3y4EHHBIX BHIOB. IlOKa3bIBaTh  CXEMAaTHYECKU
PACIIOI0KEHMEHAKOODAMHATHONIIIOCKOCTUTPAPUKOBD YHKLIUMNBUIA .Y =4 X,
y=kx+b,y=",y=ax?*+bx+c,y=x3,y=Vx,y=|x|B3aBucumMoctn

X
OT3HAYEHUMKOI P (PUITMEHTOB,0NUCHIBATHCBOUCTBA( YHKITUH.
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Crpoutrb M wH300pakaTh CXeMaTHYECKU TIpapuKh KBAJPaTHUUHBIX (PYHKIHUH,
OMKCHIBATh CBOMCTBA KBAJPATUYHBIX (DYHKIMI 1O UX Tpadukam.

Pacno3HaBaThkBapaTHUHYl0  (QYyHKUMIO 1O (opmyse, NPUBOAUTH HPHUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHH.

YucsioBbIeNnoCae10BaATEILHOCTHMIIPOTPECCHH
PacriozHaBaTh apu(METHUECKYIO M TEOMETPHUSCKYIO TIPOTPECCUU TIPH Pa3HBIX
croco0ax 3ajaHusl.
BBITIOJTHATHBBIUMCICHUSCHCITONB30BaHUEM POPMYIIN-TOWICHAApUPMETHICCKON 1
TCOMETPUICCKON MPOTPECCHiA, CyMMBI ITEPBBIX N YJICHOB.
N300pakaThuICHBIITOCIIECI0BATEIbHOCTUTOYKAMHHAKOOPAMHATHOUTUTIOCKOCTH.
Pemarp3amaun,cBA3aHHBIECYMCIOBLIMUIIOCIEI0BATEILHOCTIMH, BTOM YHUCJIIE
3aJIaYMH3PEATHLHOMKU3HI(CHUCTIONE30BaHNEMKAITBK YIS TOPA, IU(PPOBBIXTEXHOJIOTHA ).

46



TEMATHYECKOEIIJIAHUPOBAHHUE

7 KJIACC
HanmenoBanuepasnena  |KoauyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCS
(Tembl) Kypca 4acoB co/iep>KaHue
YrcliauBbIYUCIICHHUS. 25 [onsitue CucreMaTn3npoBaTbM000ralIaTHb3HAHUSA
PannonanbHbleunca panuoHanpHOrouncia. | 0000BIKHOBEHHBIXUAECATUUHBIXIPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSIA0OYUBATH APOOH, TpeoOpa3oBbIBas
JEUCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

C palMoHaIbHBIMU
yuciaaMu.CpaBHEHHE,
YIOPSIAOUYUBAHUE
palMOHATBHBIXYHUCEI.
CrernieHb
CHaTypaJbHbIM
ITOKa3aTeJIEM.
PemenneocHOBHBIX
3a/1a4 Ha IpooH,
MIPOIIEHTHI
3peaIbHON
MPAKTUKH.
[Ipu3HaKNAETUMOCTH,
Pa3I0KEHUS

Ha MHOKUTEIIA
HaTypaJlbHBIXUHCEIL.

OOBIKHOBEHHBICB/ICCATUYHBIC,BUACTHOCTHBOSCKOHECYH YO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3Hoo0pa3Hbie CIOCOOBI U MPHUEMBI
BbIYHCJICHUS 3HAYEHUH TPOOHBIX BHIPAKEHUI,
coJiepKalnx OOBIKHOBEHHBIE U IECSITHYHBIE APOOH:
3aMEHATH MPU HEOOXOIUMOCTH JIECATUIHYIO TPOOH
0OBIKHOBEHHONNOOBIKHOBEHHYIOJIECATUYHOM, IPUBOUTH
BhIpaKeHUEKPOpME, HanboIeey 100 HOM TSI BEIYUCIICHHH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAXKEHUS HA YMHOKCHHUE U
JIETICHHUE IECATUYHBIX AP0Oei K JECHCTBUSM C LIETBIMH
YHUCJIAMH.
IpuBOAUTHYMCTOBbIENOYKBEHHbIENPUMEPBICTEIICHU C
HATypaTbHBIM IMOKA3aTENIEeM, OOBICHSS 3HAUCHUS
OCHOBaHHMSI CTETICHH U TTOKA3aTelNsl CTETICHH, HaXOIUTh
3HAa4YCHUS cTereHel Buaa a"(a — mrodoe palmoHaIbHOES
YUCJ0, N — HATYpaJIbHOE YHUCIIO).
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Peanbnbie
3aBucumocTtu.lIpsamas
u oOpaTHas
IPOMOPLHUOHAIBHOCTH

IoHuMAaTh CMBICII 3alTMCH OONBIINX YHCEIT C TOMOILBIO
JnecATUYHbIXApooeincTeneneituncnal 0, npUMeHATBUX B
pealbHbIX CUTYalUsX.
IIpuMeHATBIIPU3HAKUACITUMOCTH,PA3N0KEHUIHA MHOXKUTEIIN
HaTypalbHBIX YHUCEIL.
PemaTs3agaumHavyacTy, IpOLIEHTHI, TPOTIOPIIUH,
HaHaXOXJICHUEAPOOH (ITPOILIEHTA)OTBEITMYNHBIH
BEJIMYUHBITTIOEEAPOOH(TTPOLICHTY ), APOOH(TIPOIIEHTA), KOTOPHIH
COCTAaBIICT OJIHA BEJIMYMHA OT JIPYTOi.
IIpuBoauTH,pa3dUpPaTh,0LIEHUBATHPA3TNYHBICPEIICHHUS,
3anucH pelIeHui TeKCTOBBIX 3a/1ay.

Pacnio3zHaBaTh U 00BACHATH, ONMPASICh HA ONPENEICHMUS,
IpsSIMO IPONOPLMOHATIBHBIE U OOPATHO NMPONOPLHOHAIIBHBIE
3aBHCUMOCTH M€Y BEJIMYMHAMU; IPUBOJAUTH IPUMeEPbI
3TUX3aBUCUMOCTENN3PEaTIbHOIOMUPA, U3APYTUXYIEOHBIX
IPEIMETOB.
PemaTbnpakTHKO-OpUEHTUPOBAHHBIE3a1aunHAIpO0H,
HPOLIEHTHI, IPAMYION00PaTHYIONIPOIIOPLIMOHAIBHOCTH,
IPOIOPLUHN

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAYKCHUSI.
[lepemeHHBIE.
Jlommyctumeble
3HAYEHUs
MIEPEMEHHBIX.
DopMyJIbIL.

OBaageTbareOpanyecKONTEPMUHOIOT HEHMCMBOJIUKOM,
NPUMEHATH €€ B IPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxoauTb3HaueHHsI0 YKBEHHBIXBBIPOKCHUHTTPH3aJaHHBIX
3HAYEHUAX OYKB; BBITIOIHATH BBIYUCIICHHS TI0 popMyIiam.
BoInoaHATHIPEOOPa30BaAHUALICTIOTOBBIPAKEHUS
BMHOTOWICHIIPUBEIECHUEMIIOI00HBIXCIIATaEMBbIX,
PACKpPBITUEMCKOOOK. BBINOTHATHYMHOXKEHHUEOJTHOWICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAYKCHU,
pacKpbITHE CKOOOK U
pUBeIeHUE

[MOJI00HBIXCJIAara€MBbIX.

CBolicTBacTeIICHU
C HAaTypaJbHbIM
ITOKa3aTeJIeM.
MHoOrouJeHsbl.
Crnoxenue,
BBIUMTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
DopMyIIbl
COKpAaILIEHHOT O
YMHOKEHHS.
Paznoxenue
MHOT'OYJICHOB
HaAMHOKHUTEIHN

HAaMHOTOWJIEHUMHOIOYJI€HAHAMHOT O4JIEH, IPUMEHATh
(bopMyIbl KBajipaTa CyMMBbI U KBaJpaTa pa3HOCTH.
OcyuecTBIATHPA3I0KEHUEMHOT OWIEHOBHAMHOKHUTEIH
MyTEM BBIHECEHHSI 32 CKOOKH 00IIIET0 MHOXKHUTENS,
npuMeHeHUs (OpMYJIIbl PA3HOCTH KBaIpaToB, (GOpMYI
COKPAILIEHHOI'O YMHOXKECHHS.
IIpumMeHATHIIPE0OPa30BAHUEMHOT OUYJICHOBJIIPEIICHUS
Pa3IUYHBIX 337]a4 U3 MAaTEMaTHUKH, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKHU.
3HAKOMUTBHCACUCTOPUEHPA3ZBUTUAMATEMATUKH

YpaBHEHUSIMHEPABEHCTBA

20

YpaBHeHUE, MpaBuIa
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTD
YpaBHEHUM.
JInueitHOeypaBHEHUE

PemiaTp IMHEHHOE YpaBHEHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIS PAaBUJIA NIEPEX0/Ia OT UCXOTHOTO YPaBHECHUS
KpaBHOCUJIBHOMYeMyOomeenpoctoropua. [IpoBepsarTs,
ABJISICTCS JTU KOHKPETHOE YHUCIIO KOPHEM YPaBHEHHS.
IHHon0upaTsnpuMepbITIapUNCEIL IBISIOIUXCAPEIIEHUEM
JIMHEVHOTO YPAaBHEHHUS C JIBYMsI IEPEMEHHBIMM.

49



COHOMIIEPEMEHHOM,
pELIEHNE JTUHENHBIX
ypaBHEeHU M. Perienue
3a/1a4 C IOMOLIBIO
YPaBHEHHM.

JIuneiinoe ypaBHEHUE
CABYMsI IIEPEMEHHBIMU
U €ro
rpaduk.CucreManByx
JIMHEUHBIX YPaBHEHUIN
CABYMsI IIEPEMEHHBIMU

CTpouTHBKOOPANHATHOUIIIIOCKOCTUT pA(UKIMHEHHOTO
YPaBHEHUSCABYMIIEPEMEHHBIMU;IOTB3YACHI PAQUKOM,
IPUBOJUTH PUMEPBI PEIICHUS YPABHEHHUS.
HaxoauTbpereHnecuCTEMbIIBYXJIMHENHBIXYPABHEHUN  C
JBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUNIIOYCIIOBUI03a 14U, UHTEPIIPETUPOBATD
BCOOTBETCTBUMCKOHTEKCTOM 331a4UII0yYEHHBIN
pe3yabrar

Koopaunatemrpadukm.
DOyHKIUU

24

KoopaunaraTtouku
HanpssMou. YucioBbie
POMEXKYTKH.
Paccrosinuemexny
IBYMSI TOUKAMU
KOOPJIMHATHOU
IIPSMOM.
[IpsimoyrosibHas
CHCTEMaKOOPANHAT
Ha IUIOCKOCTH.
[TpumeprIrpadukos,
3a/IaHHBIX
dbopmynamu.

N300paxaTh Ha KOOPIMHATHON MPSIMOMN TOUYKH,
COOTBETCTBYIOIINE3aJaHHBIMKOOPINHATAM,JIyYH,0TPE3KH,
WHTEPBAJIbI; 3aIMMCHIBATh UX Ha AITreOpPandecKoM S3bIKE.
OTMedaTh B KOOPAUHATHOM IVIOCKOCTH TOUYKH I10
3aIaHHBIMKOOPIMHATAM; CTPOUTHI PAUKIHECTOKHBIX
3aBUCUMOCTEMH, 33/IaHHBIX (POPMYITaMH, B TOM YHUCIIE
CIIOMOIIBIOI(POBBIXITA00PATOPHIA.

IIpuMeHATH, M3y4YaTh IPEeUMYLIECTBA,
HHTEPNPeTUPOBATHIPAPUICCKUNCIIOCOOTIPEICTABICHUS
¥ aHaJIHM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIHH.
OcBauBaTbnoHITHE YHKIINH,OBJIA/I€BATh
GYHKIIMOHATBPHONW TEPMUHOJIOTHUEH.
Pacno3HaBaThianHeiHy0QyHKIHIOY=KX+D,
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Urenuerpaduxon
peanbHbIX
3aBUCUMOCTEM.
[lonstue pyHKUIUU.
I'padux pyHKUIMM.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKUMS.

ONMCHIBATHEECBONCTBAB3aBUCUMOCTUOT3HAYCHU N

k03 unmentos K u b.
CrpountbrpadukmivHeitHoH G yHKIMHU, hyHKIIRY=|x]|.
Hcnoab3oBaTh nH(PoOBLIE Pecypehl I TOCTPOSHHUSI
rpaduKoB QYHKIUI U U3yUSHHS UX CBOMCTB.
[IpuBOIUTHIIPUMEPBUTUHEHHBIX3aBUCUMOCTEHBPEATBHBIX
npoIieccax u sIBIICHUSX

[TocTpoenuerpaduka
JMHENHON (PYyHKIUU.
I'padpuxdynkuuu
y =kl
[ToBTOpEeHUEno600IIeH e 6 IToBTOpEeHUE Br10MpaTh,IPMMEHATHOLEHNBATHCIOCOOBICPABHEHUS
OCHOBHBIXITOHSITUI YKcell, BRIYUCIEHUH, TPeoOpa3oBaHu BhIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHEHUIA.
7xnacca,0000menne3H | OcymecTBIAATHCAMOKOHTPOJbBBITOIHIACMbBIXICHCTBUNN
aHUU CaMOTMPOBEPKY pe3yJbTaTa BEIYUCICHUMN, TPeoOpa3oBaHui,
ITOCTPOCHUM.
PemaTp 3a1a4m 13 peaapbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHEe3HAHUAIIPEIICHUA3a0aun3IPYTruX
IIPEAMETOB.
PematbTekcTOBbBIE3212a4H,CPABHUBATH,BLIONPATH
COCo0bI PEIICHUA 33/1a4
OBUIEE KOJIMYECTBO 102
HYACOBIIOITPOI PAMME
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8 KJIACC

HanmenoBanuepasnena |KoauyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCSI
(Tembl) Kypca 4acoB coiep>KaHue
UncnanBbIYUCIICHUS. 15 KBagpatHbiiikopeHb dopmyJIpoBaTHONPE/IeIeHUEeKBAIPATHOTOKOPHS
KBangpaTHbie KopHU u3 uncna. [lonsitue U3 Yucia, apu(METUYECKOro KBaAPaTHOIO KOPHSI.
0o0UppalMOHATIEHOM I[IpumMeHsITL OnepaIuio U3BJICUECHUS KBaJIPATHOTO KOPHS
yucie. JlecsTuunbie U3YHUCIA,HCTIOb3YATPUHE00 X0 JUMOCTUKAJIBKYJISATOP.
PUOIIKEHUS OueHuBaTh KBaJpaTHBIC KOPHU IEIBIMHU YHCIAMU U
UPPAMOHATIBHBIX JECATUYHBIMU JIPOOSMHU.
YHCEl. CpaBHUBATHLUYNOPSII0YMBATHPAITMOHATHHBICH
JlelicTBUTENbHBIE VPpALMOHAIIBHBIE YUCJIA, 3alIMCAHHBIE C OMOILBIO
yucia.CpaBHEHUE KBaJpPATHBIX KOPHEN.
NEUCTBUTEIBHBIX HMcenenoBaThypaBHEHHEX =8, HAXOIUThTOYHBIEH
YHCEl. npuOImKkEHHBIE KOpHU Tipu a >0.
YpaBHeHueBua HccaenoBath CBOMCTBA KBAJAPATHBIX KOPHEH, ITPOBOIS
x?=a.CBolicTBa YU CJIOBBIEIKCIIEPUMEHTHICUCIIOIB30BAHUEMKAIBKYISTOPA
apudmeTnuecKux (KOMIIBIOTEPA).
KBaJPaTHBIXKOPHE. Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAPATHBIX
[IpeobpazoBanue KOPHEH; MPUMEHSTh UXJUIsI TPeoOpa30BaHMs BEIPAKCHU.
YHCJIOBBIX BoInoJTHATHIPE00Pa30BaAHMABBIPAKEHNM,COAEPKALIUX
BBIPaXCHU, KBaJpaTHbIe KOPHU. Bhipakath nepeMeHHbIe
COZEpIKaIINX 13 TEOMETPUUYECKUX U (puzndeckux hopmMy.

KBaJ[paTHbIE KOPHU

BbI4ucasATh 3HAYEHU ST BEIPAXKECHUM, COAEPIKAIIUX
KBaJIPATHBICKOPHU,UCTIOIB3YAMPUHEO0 X0 TUMOCTH
KaJIbKYJISITOP.
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Hcnmosb30BaTh B X0/1€ pELICHU 33724 JIEMEHTAPHBIC
IpeICTaBIEHUs, CBSI3aHHbIECTTPUOIMKEHHBIMU3HAYEHUSIMU
BEJINYMH.

3HAKOMHMTBHCACUCTOPHEHPAZBUTUAMATEMATUKN

UucnanBbIYUCIICHHUS. CreneHbCcuenbM D®opMyIMPOBATHONPE/IeIeHHEeCTCTIEHUCIETBIM
CreneHb C UEIbIM MIOKa3aTeJIEM. MIOKAa3aTeJIEM.
NoKa3aTesieM CrangapTHas3anuch IIpeacTaBasiTb3anucbOOIBITUXUMAIIBIXUUCE
4HCIIa. BCcTaHAapTHOMBHIE. CPABHUBATHYMCIIAUBEIUYNHBI,
Pa3mepnr 00bekTOB 3aMMCaHHbIe ¢ UCTI0JIb30BaHKEM cTeneHu 10.
OKpYy>Karomcromupa Hcnoab30BaThb3anUCbynuCce]l  BCTAHAAPTHOMBU/IE
(OT DJIEMEHTAPHBIX JUISIBBIPAKEHUSPA3MEPOBOOBEKTOB, IITUTEIILHOCTH
YaCTHII IIPOLIECCOB B OKPYIKAIOLIEM MUpE.
JIOKOCMUYECKUX DopMyIHPOBATH,3aNIMCHIBATHLBCUMBOIMYECKOM Popme
00BEKTOB), VUJLJTIIOCTPUPOBATHIPUMEPAMMCBONCTBACTEIICHU C
JUTUTEIBHOCTD LIEJIBIM [TOKA3aTEIEM.
IIPOLIECCOB IIpumMeHsITCBOMCTBACTEICHUIATIPEOOpa3OBaAHUS
BOKPY’KaIOILIEMMHUPE. BBIPAYKEHU U, COAEPKALIUXCTETIEHUCLIEIBIMITIOKA3ATEIIEM.
CBolicTBacTeIICHA BoInoaHsATHAEHCTBUSICUNCIIAMH,3aIIMCAHHBIMHU
CLIEJIBIMIIOKA3aTENEM BCTaH/IapTHOMBHI€(YMHOKEHHE, IEIICHIE,BO3BECHUE B
CTCIICHB)
AnreOpaunyeckue KBagpatHbli Pacno3HaBaTbKBaApaTHBIUTPEXUJICH, YCTAHABIINBATD
BbIpakeHus1. KBagpaTHbIii TPEXUIICH. BO3MOKHOCTb €I'0 Pa3JIO)KEHUSI HA MHOKUTEIIHN.
TPEXUIIEH Paznoxenue PackiaabiBaTbHAMHOKUTEIUKBAAPATHBIUTPEXUIIEH C
KBaJ[PaTHOT'O HEOTPULATEIBHBIM TUCKPUMUHAHTOM
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TpEXWICHA

HaMHOXHUTEIH
Anrebpanueckue 15 AnrebGpanueckas 3anuceiBaThaireOpanyeckueBbipaxeus. Haxoqurb
BBIPAKCHUSI. npo6b. JlomycTumbie 00JacTh ompeAeNeHus] pallMOHATLHOTO BHIPAKCHUSI.

AnreOpanyeckas 1poOb 3HAYCHUS BbINOTHATH YMCIIOBHIE MTOACTAHOBKHA U BBIYHCISATD

TIEPEMCHHBIX,
BXOIATITUX
BaJIreOpandecKue
BBIPKCHUS.
OCHOBHOECBOMCTBO
anredpanveckoi
npoou.CokpalieHue
TpoOei.

CroxeHnue,
BBIUHUTAHUE,
YMHO>KEHUEUICTICHUE
anreOpanvaecKux
TpoOei.
[IpeobpazoBanme
BBIPAKCHHU,
coJieprKaIux
anreOpandecKue
Ipoou

3HAYEHUEIPOOH, BTOMUHUCIIECIIOMOIIBIOKAIBKYJIATOPA.
@opMyIMPOBATHL OCHOBHOE CBONCTBO alre0Opanyeckoil
IpoOu U MPUMEHSATH €T0 Jisl TpeoOpa3oBaHus Ipooei.
BbINOJHATH JeCTBUSA C aIredpanuyecKuMu ApoosiMu.
[TpuMeHATh IpeoOpa30BaHus BEIPAKCHHUM JIJISI PEIICHHS
3anay. BeipaxarsnepeMeHHblen3hopmMyn((hU3nuecKux,
reOMETPUYECKUX, OTUCHIBAIOIINX OBITOBBIE CUTYAIIHN)
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YpaBHEHUANHEPABEHCTBA.
KBangpaTtHbie ypaBHEHUS

15

KBagpatnoe
ypaBHeHue.HenosHoe
KBaJpaTHOE
ypaBHenue. Gopmyia
KOpHEN KBaJpaTHOTO
ypaBHeHus. Teopema
Buera.

Pacno3sHaBaTbKBaIpaTHbICYPABHEHUS.

3anucbiBaTh GOPMYJY KOPHEN KBAaIPpaTHOI'O YPaBHEHMS;
pelIaTbKBaAPATHbIEY PAaBHEHUA—IIOJIHBICUHETIOJIHBIE.
I[IpoBoauTs npocreime UCCaAeI0BAHUA KBAIPATHBIX
YPaBHEHUM.
PemarbypaBHeHU,CBOIAILMECAKKBAIPATHBIM,

C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.

PemenueypaBuenuit, HabaronarbnaHaan3upoBaThCBI3bMEKTYKOPHIMUU
CBOJIAILINXCS Kod(pUIIMEHTaMU KBaJPATHOTO YPaBHEHUS.
K KBaIpaTHBIM. ®opmynupoBaTbTeopeMyBuera,aTakxxeoOpaTHYIO-
[IpocTeiimuepoOHO- TEOpPEMY, MPUMEHSATH ITU TEOPEMBI JIJIs PEIICHUS
palroOHaIbHbIC 3a1ad4.
YpaBHEHUSI. PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
PemienneTekcToBBIX NEPEXOAUTHOTCIOBECHOUPOPMYIUPOBKUYCIOBHUA3A1auU
3a/1a4 C MOMOIIBIO KanreOpandecKoiMoIeTumy TEMCOCTaBIICHUSTypPAaBHEHNUS,
KBaJpaTHBIX pelIaTh COCTAaBIEHHOE YPaBHEHNE; UHTEPIIPETUPOBATH
YpPaBHEHHM pe3ynbTar.
3HAKOMUTBHCACUCTOPUEHPA3BUTHAAITEOPHI
YpaBHEHUSIMHEPABEHCTBA. 13 JIuneitHOeypaBHEHNE Pacno3HaBaTbIMHEHHBICYPABHEHUSACABYMS
Cuctembl ypaBHEHU I C ABYMsI IIEPEMEHHBIMU.

NEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pelLIeHUsI ypaBHEHUN
B LIEJIBIX YKCTIAX.
PemenunecucremaByx
JIMHEVUHBIXYPaBHEHU

CrpouTbrpapuKUIuHEHHBIXYPaBHEHU,BTOMYHCIIC
UCIOJIb3YysI MG poBbIepeCypPChl.
PaziiuyarbnapanieabHbIEUIEPECEKAIOIIUECTIPSIMBIE IO
VX YPABHECHUSIM.

PemaTbCcucTeMbIIBY XJIMHEUHBIXYPABHEHUMCIBYMSI
IIEPEMEHHBIMH MOJICTAHOBKOMN U CIIOKEHUEM.
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C ABYMs
IIEPEMEHHBIMU.
[Ipumepsl pereHus
CHUCTEMHEJIMHEUHBIX
YPaBHEHUU C IByMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpeTaLys
YPaBHEHUACABYMsI
IIEPEMEHHBIMU U
CHCTEM JIMHEUHBIX
YPaBHEHUUCIBYMS
IIEPEMEHHBIMU.
PerieHneTeKCTOBBIX
3a/1a4 C IIOMOIIBIO
CHUCTEM YpAaBHEHUMN

PemarbnpocTelimecucTeMbl, BKOTOPBIXOIHO U3
YPaBHEHUH HE SBJISACTCS JIMHEWHBIM.
IIpuBoauThErpagMuecKyIOMHTEPIPETALUIO PEIICHUS
YPaBHEHUACABYMSAIIEPEMEHHBIMUUCUCTEMYPABHEHUNA  C
JIByMsI IEPEMEHHBIMU.
PemaTbTekcToBBIE3aJaUMANIT€0PAYECKIMCIIOCOOOM

YpaBHEHUSIMHEPABEHCTBA.
Hepagenctra

12

Yucnoseie
HEPaBEHCTBAUUX
CBOIICTBA.
HepasenctBocogHoM
IIEPEMEHHOM.
JIuneiinble
HEPABEHCTBA C OJHOMU
MIEPEMEHHON U UX
peuenue. Cuctembl
JIMHEVUHBIXHEPABEHCTB

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTFOCTPUPOBATHUXHAKOOPIUHATHOUIIPAM O, IOKA3BIBATH
anreOpanvdecku.
IIpuMeHATHCBOMCTBAHEPABCHCTBBXOICPEIICHUA3A1aY.
PemiaTp IMHEHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YUCIIOBOM MPSIMOIA.
Pemathb cucteMbl TMHEUHBIX HEPABEHCTB, N300pakaTh
pEILIEHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOM NPSAMOU
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COHOMIIEPEMEHHOU
Y VX pELICHHE.

N3o6paxkenue
PELIEHUSIIMHEWHOT O
HEPaBEHCTBA U UX
CHCTEMHAYUCIOBOU
PAMOU
OyHKIWH. [TonsiTre GpyHKIMH. Hcnoab30BaTh) yHKITMOHATBHYIOTEPMHHOJIOTHIOH
OCHOBHBICTIOHSITHS OO6nacTrornpeeIeHusI CUMBOJIMKY.
Y MHOXECTBO Boruucasitb3HaueHus1$ yHKIUH, 33 TaHHBIX POopMyTaMu
3Ha4YCHUH ()YHKITUU. (MpUHEOO X0 AMMOCTHHUCITIONB30BATHKAIBKYJIIATOD);
CrnocoObI3aianus COCTABJIATHTAOJINIbI3HAYEH U D YHKIINH.
GyHKIHA. Ctpouthb no Toukam rpaguku GyHKIUH.
I'paduk GpyHKIIHN. OnuchIBaTHCBOICTBA( YHKIIMMHAOCHOBEEE
CaoticTBad yHKIINY, rpaduuecKoro mpeacTaBiICHUS.
UX OTOOpakKeHHUE Hcnonb30BaTh)yHKIIMOHATLHYIOTEPMHHOJIOTHIOH
Harpaguke CHMBOJIMKY.
HccnenoBarbnpumepbirpadukoB,0TpaKaOMIUXpeaTbHbIC
npotuecchivsiBaeHUs. [IpUBOAMTHIPUMEPBITPOLIECCOBU
SBJICHUW C 3aIaHHBIMHA CBOMCTBaMH.
M cnosib30BaTbKOMIBITEPHBICTIPOTPAMMbI
JUTSITIOCTPOCHUSITpahUKOB( YHKIIMHUN3Y USHISITXCBOVCTB
DyHKINH. YUreHnennocTpoeHue HaxoautbcnomomborpadpukadyHKIMH3HAYCHUEOTHON U3
UrncnoBeiepyHKIIHH rpaduKoB G yHKIIHIA. paccMaTpUBAEMBbIX BEJIMYHUH MO 3HAYEHUIO APYTOM.

[Tpumeps! rpadukos

BHecnoxHBIXCTy4YasXBbIPaXKATH(POPMYJ10H3aBUCHMOCTD

57




byHKINH,

MCKAYBCININHAMMH.

OTPaKaOIINX OnuchIBaTBbXapakTepU3MEHEHHUSIOJTHONBETUYUHBI B
peanbHBIENPOLIECCHI. 3aBUCUMOCTHU OT U3MEHEHUS IPYTOH.
OyHKIMH, Pacno3naBath Bubl n3ydaembix GyHKuui. Iloka3biBaTh
ONUCHIBAIOLINE CXeMATH4YEeCKH ITOJI0KEHUE HA KOOPAUHATHOMN TIIOCKOCTH
PSMYHOHOOPATHYIO rpadukoB QyHKIMi Buna: y=x, y= X%, y= Vx, y=|].
[IPONOPIHUOHATIEHBIC Hcnoab3oBarh QYHKIHOHAJNBHO-TPadUYeCKHE
3aBUCUMOCTHU, UX NpeacTaBJIeHUS IS PEIICHU NN CCIIEI0BAHUSyPaBHEHU U
rpaduku. CHUCTEM ypaBHECHUH.
I'padukdynrimm IpuMeHaTEHHPPOBLIEPECYPChIIIAIOCTPOCHHS
y=X%. rpaduKoB (HyHKITUH
OyHKIMU
y=x2,
y=x%y=vx,
y=lxl;
rpaduueckoepenieHue
YPaBHCHUHUHUCUCTEM
YpPaBHEHHM

[ToBTOpeHneno60061IeHNEe [ToBTOpEHME Bb10upaTh, IPpUMEHATH, OEHNBATH CIIOCOOBI CPAaBHEHMUSI
OCHOBHBIXIIOHSITUN U YK CEJI, BBIYMCIICHHM, TPe0Opa30BaHUBBIPAKEHU N, DEIIICHUS
METOAOBKYPCOB7U8 YPaBHECHUM.

KJIaCCOB, 0000IIIEHHE
3HAHUU

OcyecTBIATHCAM OKOHTP 0JIbBBINIOIHIEMBIXICHCTBUN T
CaMOITPOBEPKY Pe3yJibTaTa BHIYUCICHUMN, TPEOOPa30BAHUL,
ITOCTPOECHUM.
Pemarp3agaunu3peabHOMKU3HU, IPUMEHATD

58




MaTeMaTUYeCKUE3HAHUS IIAPEIICHUI3a1aun3APYyTUX
MIPEIMETOB.
PematbTekcTOBBIE3a1a4H,CPABHUBATH, BLIOMPATH
CIoCOo0bI PELICHUS 3aa4n

OBUIEE KOJIMYECTBO
YACOBIIOITPOTPAMME

102
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9 KVIACC

HanmenoBanuepaszaena KonnuecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB co/iep>KaHue

Yucna v BBIYMCIICHUS. 9 PannonanbHbleuncna, Pa3BuBaTh npeacTaBjieHUs O YUCIIAX: OT MHOXKECTBA

JleficTBUTENbHBIEUNCIIA UppalMOHAIIbHBIC HATYpaTbHBIXYUCENIOMHOXKECTBAICCTBUTEIbHBIXUHUCEI.
4Kclia, KOHEYHbIE U O3HaKOMHUTBCS C BO3MOKHOCTBIO MPE/ICTABICHUS
OeCKOHEUYHbIE JEUCTBUTENIBHOTO YKCTa KaKk OECKOHEUHOM JAeCITUUHON
JECATUYHBIE APOOH. IpoOu, IPUMEHSATH JIECATUYHBIC TPUOITMKECHUS
MHoxecTBO pPalMOHAIIBHBIX U UPPAITMOHAIIBHBIX YUCE.
JEUCTBUTENBHBIX N300paxkaThaciicTBUTEILHBIEUUCIATOYKAMU
YHCET; KOOPJIMHATHOM MPSIMOM.
JeNUCTBUTENbHBICUNCIA | 3alHChIBATH,CPABHUBATBHYNIOPAI0YHBATD

KaK OECKOHEYHBIC
JeCATUYHBIE TPOOHU.
B3auMuooHOo3HaYHOE
COOTBETCTBUE MEKIY
MHO>KECTBOM
JIEUCTBUTEIBHBIX
YHCEeJl U MHOXKECTBOM
TOYEK KOOPAUHATHOU
PSIMOMU.

CpaBHeHUe
JICUCTBUTEIHHBIXUMCET,
apudmeTnueckue

NEUCTBUTEIbHBICUYHCIIA.

BbInOHATH, cOueTast yCTHBIE U MIUCbMEHHBIE TPUEMBI,
apudmMeTnyecKHeAeCTBUACPATUOHATbHBIMUYKCIIAMMU;
HAXOIMThb 3HAYECHUS CTETIEHEN C LEJbIMU MTOKA3aTEISIMH U
KOPHEW; BBIYUCJIATH 3HAYCHUS YUCIOBBIX BBIPAXKEHUM.
HHonyuyuts npeacraBjeHue O 3HAYUMOCTHU
JEUCTBUTEIIbHBIXUUCEIBIPAKTHUECKOUIEATEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTHU
NPUOIMKEHUSA JEHCTBUTEILHOTOUUCIATPUPEICHUH 3a1au.
OKpyriafiTh ACUCTBUTEIIBHBIE YUCIA, BHINOJIHATH
NPUKHIAKYPE3YJIbTaTaABBIYMCICHU N, 0Ll HKY3HAYEHUM
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EUCTBUA

‘-IPICJ'IOBBIXBBIp&)KGHPIIZ.

CIEHUCTBUTEIbHBIMU 3HAKOMHUTBHCACUCTOPHUEHPAZBUTHIMATEMATUKHI

YUCJIAMU.

[Tpubnnxeénnoe

3HAYEHUEBEINYUHBI,

TOYHOCTh

npUOIKEHUS.

OKpyrieHue yucen.

[IpukuakanoneHka

pe3yabTaTOB

BBIUHCJICHUN
YpaBHEHUSIMHEPABEHCTBA. 14 JIuHeliHOeypaBHEHNE. OcBauBaTh,3aNIOMUHATHUINIPUMEHATbIPaduUECKHe
VYpaBHEHUs C OTHOU Pemenue ypaBHenui, MEeTO/bI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
EPEMEHHOMN CBOJIALLINXCS CUCTEM.

K JINHEHHBIM. Pacno3HaBaThb 1enbie U IpoOHBIC YPaBHECHMUS.

KBagpatHoe Pemats JiuHeHBbIC M KBAaJPaTHbIC YPABHEHMUS,

ypaBHeHue.Pemenne yYpaBHEHHUS,CBOISIIIIUECSIKHUM, TPOCTEUIIINETPOOHO-

YpaBHEHUH, palMOHaJIbHbIE YPABHEHHS.

CBOJIALLUXCSA IIpennaraTbBO3MOKHBIECTIOCOOBIPEIIICHUSI TEKCTOBBIX

KKBAIPATHBIM. 3a/1a4, 00Cy:KIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4n

bukBanpaTHbie Pa3HBIMU CIIOCO0aMHU.

YpaBHEHHUS. 3HAKOMHUTBHCACUCTOPHEHPA3BUTUIMATEMATUKA

[IpumepsipenieHus

YPaBHEHUUTPETHEN

WYETBEPTOUCTEIICHEN
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pa3noKeHueM
HaMHOXHTEJH.
PemenuenpoOHo-
parroHAIBHBIX
YPaBHEHUN.

Pemmenne TekCTOBBIX
3a/1avanreOpandecKum
METOOM

VYpaBHEHHSIMHEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHEHUE C ABYMs
MEPEMEHHBIMUHUETO
rpaduk.

Cucrema aByx
JIMHEWHBIXYPaBHEHU I
C ABYyMS
IIEPEMEHHBIMU U €€
peuienue. Pemenne
CHUCTEM JIBYX
YpPaBHEHUH, OJTHO
WU3KOTOPBIXJINHEWHOE,
a JIpyroe — BTOpOu
CTEIICHHU.
['padmueckas
VHTEPIIPETaLINs
CHCTEMBIYpaBHEHU I
CABYMSIIEPEMEHHBIMU.
Pemenune TexkcToBBIX

OcBauBaTh ¥ MPUMEHATH TPUEMBI PEIIICHUS CUCTEMBI
JBYX JTMHEHHBIX YPABHCHHH C IByMs IEPEMEHHBIMH U
CUCTEMBIJIBYXypaBHCHHIA, BKOTOPHIXOTHOYPABHECHUCHE
SIBIISICTCS JINHEHHBIM.

Hcnoab3oBaTh QyHKIIMOHABHO-TpapUIESCKHIE
NIpeICTaBICHUS IS Pe e HUTUUCCIIeI0BAHUS YPABHCHU N 1
CHUCTEM.

AHAJTH3HPOBATH TEKCTHI 337124, pelIaTh UX
anreOpanyecKuM CIiocoOOM: mepexoauTh OT CJIOBECHOM
bopMYyITUPOBKUYCIIOBHUA3QTaUUKAITeOpandeCcKONMOICIIH
MyTEM COCTaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPAaBHCHHI; HHTEPNPETHPOBATD
pe3ynbTar.
3HAKOMUTBHCACUCTOPUEHPAZBUTUAMATEMATUKH
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3aayanreOpanyecKkumM

CIIocoooM
YpaBHEHUSIMHEPABEHCTBA. 16 Yucnossle Yurarp, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
Hepagenctsa HEPABEHCTBAUMUX HEPABEHCTBA;UCII0JIb30BATHCUMBOJIUKYUTEPMHUHOIIOTHIO.
CBOMCTBA. BoInoHATHIPEOOPa30BAaHUSIHEPABEHCTB, HCI0JIb30BATH
JImuelineie JU1s1 TpeoOpa3oBaHusl CBOMCTBA YUCIIOBBIX HEPABEHCTB.
HEPAaBEHCTBA Pacno3naBaTbIMHEHHBIEMKBAAPATHBICHEPABEHCTBA.
COJTHOMIIEpEMEHHOM Pemarh nmuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEUHBIX
U UX pPEUICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIFOUYAIOIIHX
CHCTEMBUTMHEHMHBIX KBaJI[paTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTBCOJHOU MOJyYEHHBIE PEIICHHUS.
MIEPEMEHHON U UX HN300paxaTbpelicHUEHEPABEHCTBAUCUCTEMBIHEPABEHCTB
pelIeHuE. Ha YKUCJIOBOW MPSMOM, 3aNIUCHIBATH PEIIEHUE C TOMOIIBIO
KBaapatHbie CHUMBOJIOB.
HEPABEHCTBAUMUX PemaTbKkBagpaTHBICHEPABEHCTBA, UCTIONIB3YS IpaduuecKue
pelIeHuE. MPE/ICTABIICHUS.
I'paduueckas OcBanBaTbUINIPUMEHATHLHEPABEHCTBANIPUPECILIEHUN
WHTEPIPETALIMS pa3JIUYHBIX 3a/1a4, B TOM YUCJIC TPAKTUKO-
HEPABEHCTBUCHUCTEM OPUECHTUPOBAHHBIX
HEPABEHCTB C JBYMS
IIEPEMEHHBIMU
DOyHKIUU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynkius,eérpaguku
cBoiictBa. [lapabona,
KOOPJIMHATHIBEPIINHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0BACHATH
PacIoIOKCHHEHAKOOPANHATHOUIITIOCKOCTUTPA(PUKOB

Gynkunit Buaa:y=kx,y=kx+b,y=",y=x?,

=< |
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CUMMETpUUIIApadoIIbL.

I'paduxu pyHKIMIA:
y=kx,

<

I
<

+

y=x3,y=Vx, y=|x|B3aBHCHMOCTHOT3HAUCHNIA

K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
PacnosnaBaTbkBapaTHUHYO(YHKIUIONO(QOpMYIIE.
IpuBOAUTH MPUMeEPBI KBaIPATUYHBIX 3aBUCUMOCTEH
U3 peabHON KU3HU, PUINKH, TEOMETPHUH.
BoisiBAsITBH0000111aThOCOOEHHOCTUTpAdUKA KBAPATUIHOM
pynxmun y =ax?+hx +c.

CTpouTh M M300pakaTh cXeMaTHYeCKHU rpapuku
KBaJ[paTUYHBIX YHKINH,3aTaHHBIX(DOpMyTaMUBHIA Y
=axt,y=ax’?+q,y=a(x +p)3y=ax®+bx+c.
AHAJIH3HPOBATH M MPUMEHSITH CBOICTBA M3yUCHHBIX
GYHKIHHAISTTXITOC TPOCHHSI, BTOMYHCIIECTIOMOIIIHIO

U(POBBIX PECYPCOB

YucoBbie
IIOCJIEIOBATEILHOCTH

15

[lonsiTre yncioBon
NOCJIEIOBATEIbHOCTH.
3aganue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmyoii u
dbopmMynonn-rodsieHa.
Apudmernueckas u
reoMeTpUuYecKast
IIPOTPECCUM.
®opmynbIN-TOYIEHA
apu(pMETHIECKON U
reOMETPUYECKOMN

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTHPeYEeBbIeBbICKA3BIBAHUSICUCIIONB30BAHUEM
TEPMHUHOJIOTHH, CBS3aHHOH C MIOHSATHEM
TIOCTICTOBATEILHOCTH.

AHanu3upoBaTh GopMyy N-To YjeHa
MIOCIIEIOBATEIbHOCTUMIITMPEKYPPEHTHYIO(DOPMYITY
UBBIYMCJISITHWICHBITIOCIEIOBATEIPHOCTEN, 38 TAHHBIX
TUMH HOpPMYyTIaMHu.

YcranaBiauBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH
MIOCIICIOBATEIIbHOCTH,ECIMBBIMTICAHBIIEPBBICHECKOIBKO €€
YJICHOB.
Pacno3naBaThapu(MeTHICCKYIOUTEOMETPUICCKYIO
MIPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3adaHUS.
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IIPOrPECCUMN,CYMMBI
MEPBBIX N YWICHOB.
N3o0paxeHueuieHoB
apupMeTHIECKON 1
r€OMETPUYECKON
MPOrPECCUN TOUYKAMU
Ha KOOPAUHATHOU

PemaTsh 3a1auu ¢ ucnosib3oBaHueM Gopmys N-ro yjaeHa
apupMeTHIECKOMUTeOMEeTPUIECKOUTTPOTPECCUIA,CYMMBI
IIEPBLIX N YWICHOB.
HN300paxkaTbWICHBIIOCIE0BATEIbHOCTUTOYKAMH Ha
KOOPJIMHATHOM IUIOCKOCTH.
PaccmaTpuBaThIpUMepbITPOLECCOBUSABICHU I
U3peabHONKU3HU, WILTFOCTPUPYIOIIIUEN3MEHEHNE

TUTOCKOCTH. BapU(PMETHUCCKONTTPOrPECCHH,BIEOMETPHUECKOM
JIuHeHHBIH U HPOrPECCUU;U300paKaThCOOTBETCTBYIOIIME3aBUCUMOCTH
AKCITOHEHI[HATbHBIN rpaduueCKH.
POCT. PemaTtp 3a1a4u, CBSI3aHHbBIC C YNCIIOBBIMH
CHOXXHBICTIPOLIEHTHI TIOCTIEIOBATEIPHOCTSIMH, B TOM YHCJIC 3a/1a4H U3 peaTbHON
KU3HU C UCIIOJIb30BaHNEM ITU(PPOBBIX TEXHOIOTHIA
(3EK TP OHHBIXTAOHII, rPaPUIECKOTOKAIBKYIATOPANT.I1.).
PemaTtp 32141 Ha CIIOKHBIC MTPOIIEHTHI, B TOM YHCIIE
3aJlau¥ U3 peaNbHON MPAKTUKH (C UCIIOTh30BaHUEM
KIbKYJISITOPA).
3HAKOMUTBCSACHUCTOPHEI PA3BUTUIMATEMATHKH
[ToBTOpEeHue,000011CHNKE, 18 Yucaa n OnepupoBaTh NOHATUSIMH: MHOXKECTBO, ITOJMHOKECTBO,
CUCTeMaTH3alns 3HAHUH BbIYMCJIEHUsI(3aIIUCh, | OINEPANMUHAIMHOXKECTBAMH; HCIOJb30BaThIpadrueckoe
CpaBHEHHUE,ACHCTBUS C | TPEICTABICHUE MHOXECTB JIJISl OIIMCAHUS PEATbHBIX
JNCHCTBUTEITLHBIMU IIPOIIECCOB U SIBJICHHM, TTPH PEIICHUU 3a]1a9 U3 IPYTHX

YUCIIaMH, YUCIIOBas
npsiMast; MPOLIEHTHI,
OTHOILICHUS,
MIPONIOPLINH;

y4eOHBIX TPEAMETOB.

AKTYaJM3upoOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBUS,CBA3AHHBIECYUCIAMM :HATYPAJIbHOCUHUCIIO,
IIPOCTOE U COCTABHOE UMCIIA, JETUMOCTh HATYPAJIbHBIX

65




OKpYTJICHHUE,
npuOIKEeHuUE,
OLIEHKa;peIlIeHNe
TEKCTOBBIX 3a/1a4

YU CEN, IPU3HAKUAETUMOCTH, IETOCYHUCIIO,MOYJIBUYHCIIA,
OOBIKHOBEHHAs U JIeCATUYHAs APOOH, CTAaHJaPTHBIN BU
yycia, apupMeTUYECKUd KBaAPaTHBINA KOPEHb.

BhINOJIHATHAEHCTBUA,CPABHUBATHUYIOPAI0YUBATD

apumMeTHICCKIM YKCIIa, IPEICTABIIATh YUCIIAa Ha KOOPIMHATHON MTPSMOH,
CrIocoooMm) OKPYIJISITh YNCJIa; BHITIOJHATH MPUKU/KY U OLIEHKY
pe3ynbTaTa BEIYUCICHUN.
PemaTbTekcTOBBIE3aTAUHAPHPMETHICCKUMCIIOCOOOM.
PemaTbnpakTuyeckue3aaayum,coIepKaiieIpoICHThI,
JIOJIM, YaCTH, BBIPAKAFOIINE 3aBUCHUMOCTH: CKOPOCTh —
BpPEMSA—PACCTOSHUE,IIEHA—KOJINYEeCTBO—CTOMMOCTD, 00bEM
PpaboThI-BpEeMSI—TIPOM3BOUTENBHOCTD Tpyaa. Pa3ouparp
peanbHble KU3HEHHbIE CUTYyaluu, (POpMyJIUPOBATH UX HA
SI3bIKE MaTEeMaTHKH,
HAXOAUTbpEIICHUE, IPUMEHAIMaTeMaTHYeCKUHaInapar,
HHTEPNPETHPOBATHPE3YIbTAT
AsredOpanyeckue OnepupoBaTh NOHATHAMM: CTEIICHb C LEJIBIM
BbIPaKEHUsI nokasaresnem,aprupMeTHIeCKUNKBAPATHRINKOPEHD,
(mpeoOpazoBaHue MHOTOYIEH, anredpandeckast 1po0b, TOKIECTBO.
anredpandecKux BbINOJIHATH OCHOBHBIE € CTBHS : BBITIOIHSITH PACYETHI
BBIPAKCHU, o ¢opmynam, mpeoOpa3oBLIBATH 1EJIbIC, JPOOHO-
JIOTTYCTUMBIEC paIMoHAIbHBIE BEIPAKEHUS W BHIPAKECHHSI C KOPHSIMH,
3HAYCHUS) peaNn30BBIBATHPA3IOKEHUEMHOT OWICHAHAMHOKUTEIH, B

TOM YHCJI€ C UCIIOJIb30BaHHEM (hOPMYII Pa3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTb
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JOITYCTUMBbIE3HAYEHUATIEPEMEHHBIX TSI IPOOHO-
PALMOHAJIBHBIX BBIPAKEHUU,KOPHEN.
MopnesimpoBaThCIOMOILBIO(QOPMYIIPEATLHBIEIPOLIECCHI
U SBJICHUSA

DyHKIUU
(moctpoeHue,
CBOMCTBaN3y4EHHBIX
yHKuMi;
rpaduueckoepenieHme
YPaBHEHUNHUUX
CHUCTEM)

OnepupoBaTbNOHATHAMM :QYHKIMS, TpadUKPYyHKIUH,
HYJTU)YHKIIUHI,TIPOMEKYTKU3HAKOTIOCTOSIHCTBA,
IPOMEKYTKMBO3pACTaHUs1, yObIBAHU S, HAMOOJIbIIIEE U
HaUMEHbIIEE3HAYCHUAPYHKIIUH.
AHAJTH3MPOBATH,CPABHIBATH,00CYKAATHCBOICTBA
GyHKUIUN, CTPOMTHUXTPAPUKH.
OnepupoBaTHNOHATHAMM TIPSMASTIPOTOPIIUIOHATILHOCTD,
00paTHasIMPONOPIIMOHATBHOCTh, JIMHEHHASA(DYHKITHS,
KBaApaTuaHasQyHKIUs, 1apadosia, runepooiia.
HUcnoan3oBarbrpa@uKuIss0nIpeaCIICHUACBONCTB,
MIPOIIECCOBU3aBUCUMOCTEM, I PEIICHUA3a]auN3 IPYTUX
y4eOHBIXIIPEAMETOBUPEATLHOMKIU3HI; MO1€JIUPOBATD
CIOMOIIBIOTPaPUKOBpPEaTHLHBICTIPOIIECCHIU IBIICHHUSL.
Bripaxatb¢opmy1aMU3aBUCUMOCTUME K IYyBEINUYNHAMUI

OBILEE KOJIMYECTBO
YACOBIIOIIPOI'PAMME
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OEAEPA/IBHAAPABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«T'EOMETPUSA»BT7T-9KJIACCAX

HOACHUTEJIBHAA3SAIINCKA

['eomeTpus kak OAVMH M3 OCHOBHBIX Pa3leiOB IIKOJbHOW MATEMATUKH, UMEIOIINHI
CBOEHl 1IeIbI0 00ECIEUUTh HU3yYEHUE CBOMCTB U pa3MepoB (GUIYp, UX OTHOLIEHUU U
B3aMMHOE PAacCIIOJIOKEHHE, OINHUPACTCSd Ha JIOTMYECKYIO, JOKAa3aTElbHYI JHUHUIO.
IleHHOCTh W3yuY€HUsS] TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUS
3aKJII0YaeTCsl B TOM, 4YTO OOydYalolIUMCS YYUTCS TMPOBOJUTH JIOKA3aTElIbHBIC
pacCyJeHusl, CTPOUTh JIOTUYECKUE YMO3AKIIOUYEHHUS, JOKA3bIBaTh HCTUHHbBIC
YTBEPKJICHUS U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKACHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIE
YTBEPKICHUS.

BTopoii 1IEHHOCTHIO H3YyYEHHUS TEOMETPHUM SABISIETCS MCIOJIB30BaHUE €€ Kak
WHCTPYMEHTa TIPU pEIICHUHM KaK MaTeMaTUYeCKHWX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIOIINUXCA B pealbHON >KU3HU. OOydaronuics OHKEH HAyYUThCS OMPEICIIUTh
r€OMETPUUECKYI0 (PUTYPYy, OMHCATh CIOBAMM JAHHBIM 4YEpPTENK WU PUCYHOK, HAWUTU
IUIONIA/Ib 3€MEJIbHOTO Y4YacTKa, PacCuyuTaTh HEOOXOIUMYIO IJIUHY ONTOBOJOKOHHOTO
Kabenss wium Tpedyemble pa3Mepbl rapaxka Jjis aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIWTENbHAS JIMHUS B H3y4eHUM reoMerpuu. llpu pemenunn 3amau
PAKTUYECKOTO XapakTepa O00y4alolMics YYUTCS CTPOUTH MaTEMaTHYECKHE MOJENU
peabHbIX KU3HEHHBIX CUTYAllMil, IPOBOJIUTHh BHIYUCICHUS U OLICHUBATH aJICKBATHOCTD
MOJIYYEHHOTO pe3yibTara.

KpaiiHe BaxkHO mNOMYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMH Y4eOHBIMU
npeIMeTaMi, MOTHBHUPOBATh HCIOJIb30BaTh OMNPEEICHUS T€OMETPUYECKUX (PUTYyp u
MOHSITHM, JEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBIX YMEHHUIN B (U3HKE M TECXHHKE.
Otu cBA3u Hambomee SpPKO BUAHBI B Temax «Bektoper», «TpuroHomerpuyeckue
COOTHOIIICHUs», «Metos koopauHaT» u «Teopema [ludaropar.

VYueOnpiii kypc «['eoMeTpus» BKIIOYAET CJCAYIONIME OCHOBHBIC pa3Jeibl
conepxkanus:«I eomeTpuuecknehuryprmuXxcBOrNCTBaY, «MI3MepeHnereoMeTpudecKux
BEJIIMUMH», «J/[eKkapTOBBI KOOpAMHATBI Ha IUIOCKOCTH», «BekTopsl», «/IBHKEHUA
mIockoctuy, «lIpeobpazoBanust mogo0Ous».

OO6mIeeunciIouacoB,peKOMEHI0BAHHBIX IITU3YyYeHUTYIeOHOTOKypCa
«I"'eomerpusi»,—204 yaca:B 7knacce— 68 yacoB (2 yaca B Hezen0),B 8kinacce— 68 yacos
(2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIIO).
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COAEP KAHUEOBYYEHMUSA
7 KIIACC

Hauvaneublenonstusreomerpun. Touka, mpsamas,oTpe30K,J1yd. Y roia. BuabIyrios.
BeprukanbHeie U cmexHble yriabl. buccekrtpuca yria. JlomaHas, MHOTOYIrOJIbHHK.
[TapannenbHOCTh U NEPIIEHAUKYIIAPHOCTD MPAMBIX.

Cummetrpuunbie Qurypsl. OCHOBHBIE CBOMCTBa OceBOM cummeTrpuu. [Ipumepsl
CHUMMETPHUHU B OKPYKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOEHHUS C MOMOIIBIO LIUPKYJIS U JuHEeWku. TpeyronbHUk. Beicora,
MeauaHa, OMCCEeKTpUca, UX CBOUCTBA.

PaBHOOEIpEHHBINMPABHOCTOPOHHUM TPEYTOJIbHUKUA. HepaBeHCTBO TPEYTroJIbHUKA.

CBoiicTBa M TpPHU3HAKKW PaBHOOEIPEHHOTrO TpeyrojibHUKA. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CaolicTBaunpu3HaKunapauieIbHbIXIPAMbIX. CyMMayTI0BTPEYrOJIbHUKA.
BHemHueyrnbITpeyrojapHuKa.

[IpsamoyronbHbli  TpeyroabHUK.  CBOHCTBO  MeIMaHbl  MPSAMOYTOJBLHOTO
TPEYroJbHUKA, MPOBEAEHHOM K THUIIOTEHY3€. [Ipu3Haku paBeHCTBA MNPSIMOYTOJIbHBIX
TPEyroJibHUKOB. [IpAMOYTONbHbBIN TPEYTOABHUK C YIJIOM B 30°.

HepaseHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYIOJIBHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMaoOoIbIlieM YriendoblIeicTopoHeTpeyroibarka. [lepneHnukymsp u
HAaKJIOHHAS.

I'eomerprueckoe mecto Touek. buccekrpuca yriia u cepeIMHHBIN NEPIEHIUKYIISIP
K OTpE3KYy KaK T€OMETPUUYECKHE MECTA TOYEK.

OKpyX HOCTh W KpYT, XOpJla U JUaMeTp, UX CBOICTBA. B3auMHOe pacmoiioxeHue
OKpYy)KHOCTH M mnpsimoil. KacatenbHass u cekymas K OKpYKHOCTH. OKpYy>KHOCTb,
BIIMCAHHAs B YroJl. BricaHHas U ONKMCaHHAsI OKPYKHOCTU TPEYTOJIbHUKA.

8 KVIACC

UYetpipéxyronpuuku.l lapamnenorpamMmm,eronpusHakumucBoimcTsa. HacTHbie
Clly4aunapayieIorpaMMOoB(IIPSMOYTOJIBHUK,POMO, KBaIPaT), MXIIPU3HAKUUCBONCTBA.
Tpanenus,paBHOOOKasITpanenus,eécBoiicTBannpusHaku. [ [psMoyronbHasTpanenus.
Meronynsoenusimequansl. LientpanpsHascummerpus. Teopema®danecanreopema o

MPONOPLIMOHAIIBHBIX OTPE3KaX.

CpennuenuHuUTpeyroibHUKanTpaneuu. LlenrpmMaccTpeyronbHUKa.

[Tomobue TpeyrombHUKOB, Kod(pdumument moxodus. [lpusnakm momoOus
TPEYroJlbHUKOB. [IpruMeHenne mogo0us Mpu pemeHny MPaKTHIECKUX 3aa4.

CaoiicTBa momanet reomerpuueckux Quryp. DopMynsl s IUIOMIAIH
TpPEeYrojibHUKA, TapauienorpamMmma, pomba wu Tpaneruu. OTHOUIEHWE TUIOMIAACH
oA0OHBIX QUTyp.

Brruncnenue mmomanerd TPEYyroJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIE€TYaTOU
Oymare.
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Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pemieHuu
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TAaHT€HC OCTpPOro yrIja MpsSMOYTOJIBHOIO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOETOXAECTBO. TpUronomerpuyecknepyHKIuuyrioss 30°,
45° m 60°.

BrnucanHble M LEHTpPAJIbHBIE YIVIBI, YIOJI MEXAY KAacaTeJIbHOM M XOPAOW. YTIIBI
MEKIYyXOpAaMUNCEKYIIMMU. BIMCaHHBIENOTMCAHHBICUETHIPEXYTOJIbHUKH. B3anumHOe
pacnojiokeHue IByX OKpyxkHocTeil. Kacanue okpyxHoctei. OOmue KacateinbHble K
JIBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocunyc, TaHreHc yriaoB oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[Tpeobpazoanuenonoous.[101061ecOOTBETCTBEHHBIXAJIEMEHTOB.

Teopema 0 MpousBeACHUH OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEACHUH OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, nnuHa (MOIyib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTUBOIOIOKHO
HampaBJIeHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUU
HaJ BeKTopamH. PasnoxeHue BEKTOpa I0 JABYM HEKOJUIMHEApPHBIM BEKTOPAM.

KoopaunaTteiBekTopa. CKaIIpHOEIPON3BEAEHUEBEKTOPOB, IPUMEHEHHE JUISL
HAXOKJICHHS JJIUH U YTJIOB.

J1eKapTOBBIKOOPIMHATHIHAILUIOCKOCTH. ¥ pABHEHUATIPSIMOMUOKPYKHOCTH B
KOOpJIMHATAaX, NEPECEYEHUE OKPYKHOCTEW M TMpsAMBIX. METoJ KOOpAWHAT U €ro
IPUMEHEHUE.

[IpaBrIILHBIEMHOTOYTOILHUKH. | TMHAOKPY)KHOCTH. | panycHasiupainanHasmMepa
yria, BBIYUCIEHUE JUIMH AYT OKpykHOocTel. [lnomans kpyra, cekropa, CErMeHTa.

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (dIeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.

INPEAMETHBIEPE3YJIBTATBI

IIpeameTHple pe3ynbTaThl OCBOCHHSI IMPOrPAaMMBI  YYEOHOTO Kypca K KOHITY
oOydeHus B 7 Kjaacce:

Pacno3HaBaTh M3y4YEHHbIE T€OMETPUYECKHE (UTYpHI, OMPENENATh X B3aUMHOE
PacCION0KEHHE, N300pAKATBI€OMETPUUECKUEPUTYPBI,BBITIOJHATHYEPTEIKU  [TOYCIOBHUIO
3agaun. I3MepAThIMHEMHBIENYTJIOBBIEBEIMUMHBL. PelliaTb3a1aun Ha BBIYMCIIEHUE JIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Jenath rpyOyr0 OIIEHKY JMHEHHBIX U YIJIOBBIX BEJIUYMH MPEAMETOB B pealibHOU
AKU3HU,PA3MEPOBIPUPOIHBIXO0BEKTOB. Pa3inuaTbpa3sMepbldTUXOOBEKTOBIIO  TOPSIAKY
BEJIMYUHBI.
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CTpOoUTBYEPTEKUKIEOMETPUUECKUM3aJaUaM.

[Tonp30BaThCs MpHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BATHIIPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MIPU PEILICHUH 3a]1a4.

[IpoBOIUTE JIOTHYECKHE PACCYXKIACHHUS C HCIOJIB30BAHUEM T€OMETPUUECKUX
TEOPEM.

[Tonp30BaThCs  MpHU3HAKAMU  PABEHCTBA  MPSAMOYIOJBHBIX  TPEYTOJbHUKOB,
CBOWCTBOMMEIMAHBL, IPOBEAEHHOUKT UITOTEHY3EPSIMOYTOJIbHOTOTPEYTOJIbHUKA, B
pELICHUU TEOMETPUUECKUX 3a7ay.

OnpeaensTeapamieIbHOCTIPSIMBIXCITOMOIIBIOYTIIOB,KOTOPHICOOPA3yeT C HUMH
cekymas. OnpeaensiTh NapauieIbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUNA OT
TOYEK OJHOU MPSAMOM IO TOYEK APYTOU MPSAMOU.

Pemiarp3anaunnakieryaroriOymare.

[TpoBOANTEBBHIYUCICHUAMHAXOIUTHUUCIOBBIEHOYKBEHHBIC3HAUCHHUS YTJIOBBT €OMET
PUYECKMX3a]a4aXCUCTIOIb30BAHUEMCYMMBbIYTJIOBTPEYTOJIbHUKOBA MHOTOYTOJIbHUKOB,
CBONMCTB  YIJIOB, 00pa3oBaHHBIX Ipyu  TNEPECECUCHUU JIBYX
napasuleIbHBIXIIPAMBIXCEKYIIEH. PeraTbpakTHuecKkue3aqaynHaHaXx 03K ICHUE YTJIOB.

Biangets MOHSATHEM T'E€OMETPUYECKONO MECTa TOYEK. YMETh ONpPEeAcsTh

OMCCEKTpUCYYTIIANCEePEIMHHBINTIEPIICHANK YIS PKOTPE3KYKAKI€OMETPUIECKUEMECTA
TOYEK.

DopmMynUpPOBaTh OINPEACIICHUS OKPYXXHOCTM M Kpyra, XOpAbl U Juamerpa
OKPYKHOCTH,10JIb30BATECAUXCBOUCTBAMU. Y METBIIPUMEHSITHITUCBONCTBA PU PELLICHUN
3a7ay.

Bianets nOHATHEMONMCAHHOWOKOJIOTPEYTOJIbHUKAOKPYKHOCTH, YMETh HAaXOIUTh
e€¢ nenrtp. Ilonmp3oBaThes (hakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA
IIEPECEKAIOTCA B OJJHOW TOUKE, U O TOM, YTO CEPEAUHHBIE NIEPIIEHAUKYIISIPBI K CTOPOHAM
TPEYroJIbHUKA NIEPECEKAOTCS B OHOM TOUKE.

BrnanersnoHsiTueMKacaTeIbHOMKOKPY>KHOCTH,ITOJIb30BATHCATEOPEMOKO
NEPIICHIUKYISIPHOCTHU KacaTeIbHOU U paanyca, IIPOBEIEHHOTO K TOUKE KaCAHUSI.

[Tonp30BaTbCsd MPOCTEMIIMMHU T'E€OMETPUUECKHUMHU HEPABEHCTBAMM, ITOHUMATh HX
MMPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE IMOCTPOCHUS C IOMOIIBI0 LUPKYJId U
JINHEVKH.

IIpeameTHBIE peE3ydbTaThl OCBOSHHS MPOrpPaMMbl y4eOHOTO Kypca K KOHITY
oOydeHus B 8 Kiacce:

Pacno3naBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJBHUKOB, UX3JIEMEHTBI, 10JIb30BATHCS
MX CBOMCTBAMMU IPU PELICHUU I'€OMETPUYECKUX 3a]1a4.

[IpuMeHSITECBOMCTBATOUKUIIEPECCUCHUSIMEIUAHTPEYTOJIbHUKA(LIEHTpaMacc) B
peLICHUY 3a7a4.

BiiapeTpnoHsTHeMCpe IHEWIMHUUTPE YT OJIbHUKAUTPATIE U, IPUMEHITHUX CBOMCTBA
IIpY pELICHUU reoMeTpuueckux 3aaad. [Tonp3oBarscs Teopemoit Paneca
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U TEOPEMOHW O NPONOPLUMOHAIBHBIX OTpe3KaX, IPUMEHATb UX U1 peLICHUs
IIPAKTUYECKUX 3a/ay.

[IpyuMeHsATs Npu3HaKW MOAOOUS TPEYrOJbHUKOB B PEHIEHUH T'€OMETPUUYECKUX
3a/1au.

[lonb3oBaTecst Teopemoit Iludaropa nmns  pemeHuss TEOMETPUYECKUX H
mpakTH4eckux 3anad. CTpouTh MAaTEMaTUYECKYH0 MOJENb B NPAKTHUYECKUX 3a]1ayax,
CaMOCTOSITEIBHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOILUE JJIUHBI.

BiianeTbnoHATHAMUCHHYCA, KOCUHYCAUTAHT €HCAOCTPOr O yTIIAPSIMOYT OJIBHOT O
TpeyrojibHuKa. I1071630BaThCs 3TUMU NOHATUAMM ISl PELICHUS ITPAKTUYECKUX 3a/1a4.

Boruncnars  (pa3au4HbIMU - CIOCOOaMU) IUJIOMIAAb TPEYTrOJbHUKA U IUIOIIAIU
MHOTOYTOJIbHBIX (PUryp (TONB3YSACH, T/I€ HEOOXOJIMMO, KalbKynsaTopom). lIpuMeHsTh
IIOJIy4YECHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.

BiianeTp NOHATHAMH BIMCAaHHOIO U LEHTPAIBHOI'O YIJila, UCIIOJIb30BaTh TEOPEMBIO
BIIUCAHHBIX YIiax, YIVIAXMEXAY XOpAaMu (CEKYLIUMH)H YIJIE€ MEKIyKacaTelIbHOU H
XOp/JIOU MPH PELICHUN T'€OMETPUUECKUX 3a1a4.

Bianetp nDOHATHEM ONMCAHHOTO YETHIPEXYTOJBbHUKA, IPUMEHATH CBOMCTBA
OIMCAaHHOT'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

IIprMeHATHIIONYYEHHBIE3HAHUSHAIIPAKTUKE—CTPOUTBMATEMATHYECKUEMO 1IN
IUIs13a1a49peaIbHOMKU3HUUIIPOBOAUTECOOTBETCTBYIOILIMEBBIYUCIICHUS. C NPUMEHEHUEM
o 00usl U TPUTOHOMETPHH (I10JIb3YACh, I'7le HEOOXOAMMO, KAJIbKYJIATOPOM).

[IpenMeTHBIE peE3yNbTaThl OCBOSHHUS IMPOTPaMMbl Y4eOHOTO Kypca K KOHILY
oOydeHus B 9 kiacce:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C UX TMOMOIIBIO
pPa3IMYHBIE 3JIEMEHTBI MPSIMOYTOJBHOTO TPEYroJIbHUKA («PEIICHHUE MPSIMOYTOJbHBIX
TPEYroNbHUKOBY ). HaXo1uTh(CIIOMONIBIOKAIBKYIATOPA ) IVTMHBIMYTJIBI JJIsI HETaOJIUIHBIX
3HAUYCHUM.

[Toms30BaTbcss (popMynaMu TNPUBEACHUS MW OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJECTBOM IS HAXOXJICHUS COOTHOIIEHHH MEXKAY TPUTOHOMETPHUYECKUMU
BEJIMUMHAMU.

Hcnonp3oBaTh TEOpEMbl CHUHYCOB MW KOCUHYCOB [UIS HAXOXKJICHUS PA3TAYHBIX
3JIEMEHTOB TPEYrOJIbHUKA («PEUICHUE TPEYTOJIbHUKOBY), MPUMEHATh UX MPU PEIICHUHN
F€OMETPUUYECKHX 3a/1a4.

Brnanerp moHsATHSAMH TpeoOpa3oBaHUS IMOJOOMSA, COOTBETCTBEHHBIX DJIEMCHTOB
moao0HbIX (uryp. Iloap30BaThCs CBOWCTBAMU TOJO0HS TMPOU3BOILHBIX (DUTYDP, YMETh
BBIYUCIIATHTMHBIMHAXOIUThYTIBIyIIOJOOHBIX DTy p. I [puMeHITECBOKCTBAIIOTOOHS
BIIPAKTHUYCCKHUX3aqadaX. Y METITPUBOIUTHIIPHUMEPHIITO00HBIX(PUTYPB OKPY’KaIOIIEM
MHUPE.

[Tonp30BaThCA TEOpEMaMH O MPOU3ZBEACHHU OTPE3KOB XOPA, O IMPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJAPaTe KacaTeIbHOMU.
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[Tonb30BaThCS BEKTOpaMU, MOHUMATh UX F€OMETPUUYECKUI M (PU3HUECKHUI CMBICI,
NPUMEHATh HMX B pEUICHUU TEeOMETpPUUECKHMX M (usnyeckux 3aaad. lIpumeHsTh
CKaJISIPHOE IIPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIMH U YIJIOB.

ITonp30BaTbCsd METOIOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

BiianeTs nOHATUAMHU NIPAaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPYXKHOCTH, JIMHBI
IyTU OKPYKHOCTH M PaJMaHHON MEphI yIyla, YMETh BBIYMCIATH ILIOLIAAb Kpyra U €ro
yacTel. II[puMeHsTh osy4YeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

HaxoauTeocu(MIHLEHTPbl )CUMMETPUUDUT YD, IPUMEHSTHIBIOKCHUSITUIOCKOCTH B
IIPOCTEUIINX CITyYasiX.

IIprMeHATHIIONYYEHHBIE3HAHUHAIPAKTUKE—CTPOUTEMATEMATUYECKUEMOIEIIN
U133 a4 PeabHOMKU3HUMITPOBOAUTHCOOTBETCTBYFOIIIUEBBIUUCIIEHNST C INPUMEHEHUEM
nofoOousi M  TPUTOHOMETPUYECKUMX  (DyHKIMM  (moJb3ysiCh, TA€ HEOOXOAMMO,
KaJIbKYJISITOPOM ).
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KIIACC
HanmenoBanuepasnena  |KoauyecTBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCSI
(Tembl) Kypca 4acoB co/iep>KaHue
IIpocrerine 14 [Ipocreiimne DopMyIMPOBATH OCHOBHBIE ITIOHATHUS U ONIPEACIICHUS.
reoMeTpuiecKkueUrypbu FEOMETPUUYECKHE Pacno3naBaTh U3yueHHbIE T€OMETPUUECKHE (PUTYPBI,
ux cBoiicTBa. I3mepeHue OOBEKTHI. onpeaeJaTbUXB3aMMHOEPACIOIIOKEHNUE, BHITIOJIHATH
F€OMETPUYECKUX BETUYUH MHOroyroJpHUK, YepTEK MO YCIOBUIO 3a7aUH.
JOMaHasl. IIpoBOoAUTHIPOCTENIINENOCTPOCHHUSCITOMOIIBIOLIUPKYJIS U
CmexHble U JIMHEWKHU.
BEPTUKAJIbHBICYTIIBI. N3MepAThIMHETHBIENYTIIOBBIE BETMYUHBIN€OMETPUYECKUX U
Pa6ora MPAKTUYECKUX OOBEKTOB.
CIPOCTENIINMU OnpenessiTh«HArIa3»pa3MepblpeabHBIXOObEKTOB,
YEepTEKAMH. NPOBOAUTHIPYOYIOOLIEHKYUXPAa3MEPOB.
N3MmepeHnennHenHbIX PemaTp3a1aunHaBBIUUCIICHUEITIMHOTPE3KOBUBEITNYNH
Y YIJIOBBIX BEJIMYHH, YTJIOB.
BBIUYHCIICHUEOTPE3KOB PemaTb3a1aunHaB3auMHOEPACIIONOKEHUE T€OMETPHUECKHUX
Y YIJIOB buryp.
IIpoBoauTbKIACCUPUKALUIOYTTIOB, BBIYUCIATD
JIMHEWHBIE U YTIIOBbIE BEJIMYUHBI, IPOBOJAUTH
HEOOXOIMMBIE JOKA3aTEIbHbIE PACCYKICHHUS.
3HAKOMUTBHCACUCTOPUEHPA3ZBUTHATEOMETPUN
TpeyronbHuKH 22 [lonsiTHEOpPaBHBIX Pacno3HaBaTbnapbIpaBHBIXTPEYTOJIbHUKOBHATOTOBBIX

TPEYTroJIbHUKAX U

yepTexax (C yKa3aHUEM MPU3HAKOB).
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MEePBUYHBIC
MPEICTABICHUS
OpaBHBIX(UTYpax.
Tpu npusHaka
paBEHCTBA
TPEYTrOJIbHUKOB.
[TpusnakupaBeHcTBa
IPSMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBoOMCTBOMEIUAHBI
PSAMOYTOJIBHOT'O
TPEYTOJIbHUKA,
MPOBEAEHHOU

K TUIIOTEHY3E.
PaBHOGenpeHHbICH
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3HakuucBoiiCcTBa
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
HepasencTra
BFE€OMETPHH.
[IpsAMOYTOJIbHBII
TPEYTrOJIbHUKCYTIIOM

B 30°

BbIBOAUTBHCIIECTBH(PaBEHCTBCOOTBETCTBYIOMINX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opmyJIMPOBATH OIPEICICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJIBHOTO, IPSIMOYTOJILHOT0, PAaBHOOEIPEHHOT0,
PaBHOCTOPOHHETOTPEYTOIbHUKOB; 0MCCEKTPHUCHI,BBICOTHI,
MEMaHbl TPEYTOJbHUKA; CEPETUHHOTO MEePIICHINKYIISIpa
OTpe3Ka; MepruMeTpa TPEeyrojJbHHUKa.

@ opMyJIHPOBATHCBONCTBANTIPU3HAKUPABHOOEAPEHHOTO
TPEYTOJIbHUKA.

CTpouTBHUCPTEIKH, peIaTh3aAAYMCIIOMOIIBI0 HAXOXKICHUS
PaBHBIX TPEYTOJILHUKOB.
IIpuMeHSTBIIPU3HAKUPABEHCTBAIPSIMOYTOJIHBIX
TPEYroJbHUKOB B 3a/[a4ax.
Hcnonb3oBaThunpoBblepecypChIIANCCIeI0BAHMS
CBOWCTBU3y4YaeMbIX(pUryp.
3HAKOMHUTBCACHCTOPHEIPAa3BUTUATCOMETPUH
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ITapannenbHble IpsIMBIE,
CyMMayIJIOBTPEYTOJIbHUKA

14

[TapannensHbie
IIPSIMBIE, UXCBOKCTBA.
Haxkpecrt nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHUEYTJIBI,
00pa3oBaHHBIC

IIPU IEPECEYEHUN
napajuieIbHbIX
MPSMBIX CEKYIIICH ).
[Ipusnax
[1apajuIeIbHOCTH
IIPSIMBIX Yepes

PaBEHCTBOPACCTOSHUIMA

OT TOYEK OTHOU
MIPSAMOM 10 BTOPOM
MPSAMOM.

Cymma yrJioB
TPEYrOJIbHUKA.
Bremnuneyrisl
TPEyTOJIbHUKA

DopmMyaUpPOBaTh NOHATHENIAPAUICIIbHBIXIIPSAMBIX,
HAXOAUTBIPAKTUYECKUECITPUMEDPBI.

H3yuaTh cBolicTBa yriioB, 00pa30BaHHbIX MPU NEPECECUCHUN
IapaJuleabHbIX IpsAMBIX cexylien. IIpoBoauTe
A0KA3aTeJIbCTBANIAPAIIICIIBHOCTUABYXIIPAMBIXCIIOMOILBIO
YIJI0B, 00pa30BaHHBIX P MEPECEUEHUU ITUX MPSIMBIX
TPEThEN NPSAMOM.
BeI4ncJIATHCYMMYYTIII0OBTPEYTOJIbHUKAUMHOTIOYT' OJIBHUKA.
HaxoauTbuucioBblen0yKBEHHBIC3HAUCHUS YTIIOB
Br€OMETPUYECCKUX3a4a4aXCUCIIOIB30BAHUEMTEOPEM O
CyMME€ YIJIOB TPEYI'OJIbHUKA U MHOTOYI'OJIbHUKA.
3HAKOMHUTBCACUCTOPUEHPA3ZBUTHATEOMETPUN

OKpyX HOCTBUKPYT.
I'eomeTpuyeckue
ITOCTPOEHUS

14

OKpYyXHOCTB,XOp1an
JIAAMETPUXCBONCTBA.
KacarenpHas

K OKPYKHOCTH.
OKpY>KHOCTB,
BIIMCAHHASBYTOI.

DopMyIMpOBaATHONPEaeCHUS :OKPYKHOCTH, XOP/IbI,
JIaMeTpa M KacaTellbHOU K OKpykHOCTU. U3yuyaTh nx
CBOWCTBA, MPU3HAKH, CTPOUTH YEPTEIKH.
HccaenoBarp, B TOM 4ncCiie HCHOJAB3YS HU(POBbIE
pecypcebl: OKPYKHOCTb, BIMCAHHYIO B YIOJI; LIEHTP
OKPYXHOCTH,BIIHCAHHOWBYTOJI;PABEHCTBOOTPE3KOB
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Ilonsatueol MT,

KaCcaTCJIbHbIX.

IIPUMEHEHUE Hcnoab3oBats MeToa I'MT 1t nokasarenbcTBa TEOpEM
B 3a/7a4ax. 0 MepeceyeHn OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
buccekrpuca n CEpPEIMHHBIXNEPIIEHIUKYIIPOBKCTOPOHAMTPEYTOJIbHHUKA C
CEepeIMHHBIN oMot ['MT.
MEePICHIUKYIISIP OBJiageBaTb NOHATUSAMU BIIMCAHHOW U OTIMCAHHOU
KaKr€OMETPHUUYECKUE OKPYHOCTEUTPEYTOJbHUKA, HAXOAUTBIIEHTPBIITUX
MECTa TOYEK. OKPYKHOCTEM.
OKpY>XHOCTB, Pemiatb OCHOBHBIE 3a1a4H HA MOCTPOEHHUE: yIia, PABHOTO
OIMCAaHHASIOKOJIO JAHHOMY; CEPEAUHHOTO MEPIECHANKYIISIPA JTaHHOTO OTPE3Ka;
TPEYTOJIbHUKA. MPSIMOM, TPOXOJAIICH YEPE3 TaHHYIO TOUKY U
OKpyKHOCTb, NEePIEeHIUKYISIPHONTAHHOUTIPSIMO ;0MCCEKTPUCHITAHHOTO
BIIMCAHHAs yIJIa; TPEYTOJIbHUKOB
BTPEYTOJIbHUK. [IOPa3JINYHBIMAJIIEMEHTAM.
[Ipocrenmue 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATCOMETPHUU
3a/1aun
HaIlOCTPOCHHE
[ToBTOpEeHME,000011ICHNE 4 [ToBTOpEHUE 1 PemaTb3agaunmHanoBTOpEHUE, WILTIOCTPUPYIOIIHECBS3U
3HAHUU 0000111eHNEOCHOBHBIX MEXKY Pa3JIMYHBIMU YaCTSIMHU Kypca
MMOHATUU U METOI0B
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOBIIOITPOT'PAMME
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8 KJIACC

HanmenoBanuepasnena | KonuyecTBo OcHoBHOE OCHOBHBIEBUABIACATENHHOCTHOOYUAIOITUXCSI
(Temnl) Kypca 4acoB co/iep>KaHue

YeTbIpEXYroJbHUKH 12 [Napamnenorpamm,ero | M300paxaTs M HAXOAUTH HA YEPTE)KAX
NpPU3HAKUHCBOMCTBA. YeThIPEXYTOJIBHUKH PA3HBIX BUIOB U UX DJIIEMEHTBHI.
YacTHble ciryyan @opMyIHpPOBATH ONpeieJIeHUs: TIapauiesiorpaMMma,
napasuiesorpaMMoB IpsIMOYTOJIbHUKA,poMOa,KBaipaTa, Tpaneuu,paBHOOOKOH
(MpSIMOYTOJILHUK, Tpanenuu, NpsMOyroJIbHON TpareInu.
pomO, KBaapar), ux Jloka3bIBaTh U HCNOJB30BATH NPH pPellIeHUN 32124
PU3HAKUHCBOMCTBA. NPU3HAKKU U CBOMCTBA: MapaieorpaMma,
Tpanenus. IpsIMOYTOJIbHUKA,poMOa,KBaipaTa, Tpaneiuu, paBHoOOKO M
PaBHoOoOKas u Tpaneuuu, NpsMOYTroJbHOW TpaIelyH.
IPSIMOYTOJIbHAS IIpuMeHATBEMETOAYABOCHUAMEAUAHBITPEYT OJIbHUKA.
Tparnenum. Hcnoab3oBaThiindpoBbiepecypChLIIIUCCIEIOBAHUS
Metonynsoenus CBOMCTB M3y4aeMbIX Quryp.
MEJUAHBI. 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATECOMETPUU
LlenTpanbHas
CUMMETpUS

Teopema®danecanteopema o 15 Teopema®anecan IIpoBOAUTHIIOCTPOCHUSICIIOMOIIBIOIUPKYIITUINHENKH C

MPONOPUUOHATIBHBIX TeopeMa UCII0JIb30BaHKue Teopembl Dajeca U TEOPEMBI

OTpe3Kax, MoA0OHbIE ONPOIOPIMOHAIIBHBIX | OMPONOPLIHUOHAIBHBIXOTPE3KAX, CTPOUTHUETBEPTHIN

TPEYTrOJIbHUKN OTpEe3Kax. IPOIOPLIHOHAIBHBIN OTPE3OK.
CpenussinuHus IIpoBoauTh 10KA3aTENBCTBO TOTO, YTO MEAUAHBI
TPEYrOJbHUKA. TPEYroJIbHUKANEPECEKAOTCABOIHONTOUKE, THAXOAUTh
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Tpaneuus,eécpenuss
JIVHUSL.
[IponnopumoHansHbIE
OTPE3KHU.

LlenTpmacc

B TPEYTI'OJIbHUKE.
[Hono6HbIE
TpeyroabHuku. Tpu
npuU3HaKa Moao0us

CBSI3BCIIEHTPOMMACC, HAXOAM ThOTHOIIICHHE, BKOTOPOM
METUAHBI JISTSATCS TOUYKON UX MePECCUCHUS.
HaxoauTbog00HBICTPEYTOIbHUKHHATOTOBBIXYEPTEKAX C
yKa3aHHEM COOTBETCTBYIOUTUX IMPU3HAKOB MOA00MS.
PemaTb3agauynHano100HbIETPEYTOJIBHIKH CIIOMOIIIBIO
CaMOCTOSTEILHOTO TTOCTPOCHUS YEPTEHKEH U HAXOKACHUS
M0JIOOHBIX TPEYTOJBbHUKOB.
IIpoBoaUTHA0KA3aTEJIBLCTBACUCIIONB30BAHUEM TTPU3HAKOB
OO0 M.

TPEYTrOJIbHUKOB. Jloka3bIBaTBTPUNIPU3HAKATIONOOUSTPEYTOJIBHUKOB.
[Ipumenenue IIpumMeHsITH MTOTyYeHHBIC 3HAHUS MPU PEIICHUN
noioous r€OMETPUUECKUX U IPAKTUYECKUX 3a/1a4.
IIPU PEIICHUU 3HAKOMHUTBHCACUCTOPHEHPAZBUTUATECOMETPHUU
PaKTUYECKUX3a/1a4
IImomans. Haxoxnenue 14 CBoiicTBaruiomanei OBiaeBaTbNepBUYHBIMHIIPEICTABIEHUIMHUOO0OIIICH
IJIOIIAIEN TPEYTOJIbHUKOB F€OMETPUYECKUX TEOpHUH oAU (MEPhI), GOPMYJIHPOBATH CBOIMCTBA
¥ MHOTOYTOJIBHBIX (PUTYD. dburyp. IJIOILA/IH, BBIACHATH UX HATJISIIHBIA CMBICIL.
[TnomaanmnogoOHbIXPUryp dopMybl BoIBoAMTH(GOPMYIIBITIIONIAUTIAPAIIIIEIOT PAMMA,
JUTSITUTOLIA AN TPEYTroJbHUKA, TPANeuu U3 GopMyJIIbl IIOMIAAH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaApaTa).
napajuiesaorpamma, BoiBoAMTH POPMYIIBI TUTOIIAAH BBHITYKIIOTO
Tpanenuu. YETHIPEXYTOJIbHUKAYEPE3IUArOHATU U YTOJIMEKTYHUMU.
Boruucnenue Haxoautsmnomaauduryp,n300pakEHHBIX HAKIIETIATON
TJI0IAIEUCIIOAKHBIX Oymare, HCNoJib30BaTh pa3oreHne PUrypsl Ha YaCTH H
dburyp. JIOCTpauBaHUE.
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[Tnomanuduryp
HakJieTyaTonoymare.
[Imomaau moago0OHBIX
duryp.

3agaun
CIIPAKTUYECKUM
COJIEpKaAaHUEM.
Pemenuesanau
CIIOMOIIILIOMETO 1A
BCIIOMOTaTEJILbHOM
IO

Pa30uparsnpuMepbINCIONb30BaHUSBCIIOMOraTENBHON
IUIOIIAIN ISl PEUIEHUSI TEOMETPUUECKUX 3a/1au.
HaxoauthIiomaauno100HeIXPuUryp.

BbIuncasi ThIIOMAANPA3TIUYHBIXMHOTOYTOJIHBIX(PUTYD.
Pematp 3aga4m Ha 1I0IAIb C PAKTUYECKUM
coziepKaHuEM

Teopema ITudaropa u
HAaYaJIaTPUTOHOMETPUU

10

Teopemalludaropa,u
€€ NpUMEHEHHUE.
Onpenenexue
TPUTOHOMETPUUECKUX
GbyHKIHI 0CTpOro
YTIANPsMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKUE
COOTHOILICHUS
BIIPSIMOYTOJILHOM
TPEYTOJIbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOXIECTBO

HoxkasbiBaTbTeOpemylludaropa,ucnonb3oBarbeé B
PAKTUYECKUX BBIYMCICHUSX.

D opMyJIHPOBATHONPEACICHUITPUTOHOMETPUYECKUX
GyHKIIMHOCTPOroyriia, MPpoBePATHUXKOPPEKTHOCTb.
BbIBOAMTHETPUTOHOMETPUUECKUECOOTHOIIEHHUS

B [IPSIMOYT'OJIBHOM TPEYTOJIbHHUKE.

HccsienoBaTh COOTHOUIEHUS MEXAY CTOPOHAMU B
NPSIMOYTOJIBHBIXTPEYTrOJIbHUKAaXC yriiamuB45°u45°;30°
u60°.

Hcnonb3oBaTh POpMYIIbI IPUBEACHHS 1 OCHOBHOE
TPUTOHOMETPUUYECKOE TOKIECTBO JIJIsi HAXOKACHUS
COOTHOIIICHUMUMEXXK Ty TPUTOHOMETPUYECKUMHUPYHKITUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.
IIpuMeHSTBII0TyYeHHbIE3HAHUSIMYMEHUSATIPUPEIICHUN
MPaKTUYECKUX 3aj1ay.
3HAKOMUTBHCACUCTOPHUEHPA3BUTUATECOMETPUN
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VYTibl B OKPYKHOCTH.
BnucanHblenonucaHHble
YETBIPEXYTOJIbHUKHY.
KacarenbHble
KOKpyxkHocTu.Kacanue
OKpY>KHOCTEH

13

Bnucannbie u
LEHTPAJIbHBICYTIIBI,
YTOJl MEXIY
KacaTeJIbHOM U
XOpAOH.
YrasIMex Iy
XOpJlaMu U
CEKYIINMHU.
Bnucannsie u
OITMCaHHEBIC
YETHIPEXYTOJbHUKH,
UX MPU3HAKU U
CBOMCTBA.
[IpumenenunesTnx
CBOMCTB

IIPU PEIIEHUU
F€OMETPUYECKUX
3ajad.

Bzaumnoe
pACIIONIOKEHUE IBYX
OKpY>KHOCTEH,001111e
KacaTeJIbHbIC.
Kacanne
OKPY>KHOCTEH

®opMyIMpPOBaTh OCHOBHBICOIIPEIEIICHHUS,CBSI3aHHbIE

C yIJIaMH B Kpyre (BIUCAaHHBIN YroJl, HEHTPAJIbHBIN yrod).
HaxoauTbBNMCaHHBIEYTIIBL,ONUPAOIIUECIHAOTHYAYTY,
BBIYHMCJIATH YIJIBI C TOMOIIBIO TEOPEMBI O BHUCAHHBIX
yIiax, TEOPEMBI O BIINCAHHOM YETBIPEXYT OJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBath, B TOM YHUCIIE C MOMOIIBIO ITUGPOBBIX
PECYpPCOB,BIIMCAHHBIEMONIMCAHHBIEYETBIPEX YT OJIbHUKH,
BBIBOJAMTH X CBOMCTBA U MPU3HAKHU.
Hcnmob30BaTh3TUCBOWCTBAUTIPU3HAKUIIPUPEILICHUH 33124
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[ToBTOpEeHME,0000111CHKE 4 [ToBTOpEHUE PemaTtb3agaunHanoBTOpeHUE, LIUTIOCTPUPYIOIIUECBSI3U
3HAHUHI OCHOBHBIX IIOHATUM U | MEXIY Pa3IuYHBIMU YacTSIMHU Kypca
METOJIOBKYPCOB718
KJIacCOB, 0000IIIEHHE
3HAHUM
OBIIEE KOJIMYECTBO 68
YACOBIIOITPOTPAMME
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9 KVIACC

HanmenoBanuepasnena | KonnyecTBo OcHoBHOE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCS
(Temnl) Kypca 4acoB coiep>KaHue

Tpuronometpus. Teopemsl 16 Onpenenenue D®opMyIMPOBATHONPEAETCHUA TPUTOHOMETPUUECKUX

KOCHUHYCOB U CUHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIUH TYIBIX U MPSMBIX yTJIOB.

PemienneTpeyrobHUKOB Gyrkuityriosot0° 10 | BBIBOAMTBETEOPEMYKOCHHYCOBUTEOPEMYCHHYCOB (C
180°. ®opmyibl pagnycoM ONMUCAHHON OKPY>KHOCTH).
[PUBEICHUSL. BoiBoauTHGOPMYJIBLIIABBIYMCICHUSA TIOLIACH
TeopeMaKOCHHYCOB, C HCMOJIb30BAHUEM TeopeM TpUroHomeTpuu (dpopmyia
TeopeMa CHHYCOB. MJIOIIAUTPEYTOJIbHUKAYEPE3ABECTOPOHBINYTOJIMEKIY HUMH,
Pemenue dbopmysia IIoIaan YeTHIPEXYTOIbHUKA Yepe3 ero TuaroHaan
TPEYrOJIbHUKOB. H YrOJI MeXy HUMH).
HpaKTI/ILIGCKOG PeHIaTI)TpCYFOJIBHI/IKH.
TIPHMEHEHUE PemaTbnpakTuyeckuesagayuu,CBOASAIINECS
JI0Ka3aHHBIXTEOPEM KHaXO0XKJICHUIOPA3INUYHBIX?JIEMEHTOBTPEYT OJIbHHUKA

[TpeobpazoBanuenonooms. 10 [TonsiTue OcBauBaTbIOHATHEIPEOOPA30BAHUATIONOOHS.

MeTtpuueckue ompeoOpa3zoBaHUN Hcciien0BaThOTHONICHUCITMHEHHBIXAJIEMEHTOBPUTYD TIPH

COOTHOILIEHUS 10100 WS npeoOpa3oBaHUU MTOAO0OHS.

BOKPY>KHOCTH COOTBETCTBEHHBIC HaxoauTbpuMepbInoa00usiBOKPY KOS
AIIEMEHTBITIOTOOHBIX JIEUCTBUTEITLHOCTH.
dburyp. BBIBOAUTBMETPHUUECKUECOOTHONICHUSMEK TYOTPE3KAMHU
Teopema XOp/I, CEKYIIMX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM
OIPOMU3BEICHUU BIIMCAHHBIX YTJIOB M MOJIOOHBIX TPEYTOJIbHHUKOB.
OTPE3KOB XOPI, PemaTbreomeTpuyeckre3anaunn3agaqnn3peaibHON KU3HU C
Teopema HCIIOJIb30BAaHUEM MOJ0OHBIX TPEYTOJIHbHUKOB
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0 IPOU3BEACHUU
OTPE3KOBCEKYIIHUX,
TEOPEMAOKBAIpaTe
KacaTeJIbHOM.
[Ipumenenne

B pEILICHUU
F€OMETPUUYECKUX
3aJ1a4

Bexkrtopsl

12

Onpenenenue
BEKTOPOB,CJIOKEHUE
Y BRIYUTAHUC
BEKTOPOB,
YMHO>KEHUEBEKTOPA
Ha YHUCIIO.
DU3NYECKUN U
F€OMETPUYECKUI
CMBICJT BEKTOPOB.
PaznoxxenueBekTopa
1o JABYM
HEKOJUTHHEAPHBIM
BEKTOpAM.
Koopaunatsr
BEKTOpA.
CxkansipHoe
MIPOW3BEICHUE
BEKTOPOB, €TI0

Hcnonb30BaThBEeKTOPHIKAKHAIPABIEHHBIEOTPE3KH,
HCCJIeI0BATh TEOMETPUYECKU (TIepeMelleHIe) U
bu3nueckuii (cusaa) CMbICIBI BEKTOPOB.

3HaTh onpeeJieHUusl CyMMbl U pPa3HOCTH BEKTOPOB,
YMHOXEHHSI BEKTOpa Ha YUCIIO0, HCCIeI0BATh
reoMeTpUYECKUINN(PU3NIECKUACMBICTBIITUXONIEPALIUH.
Pemath reoMeTpuuecKue 3a/1a4M ¢ UCIOJIb30BaHUEM
BEKTOPOB.
PackiaabIBaThBEKTOPIIOIBYMHEKOJUTMHEAPHBIM
BEKTOpaM.

M cnonb30BaThCKAISIPHOEIPON3BEIEHUEBEKTOPOB,
BBIBOJAUTHETOOCHOBHBIECBOMCTBA.
BbI4ncasiTbCyMMY,pa3HOCTBUCKAISIPHOEITPOU3BEICHUE
BEKTOPOB B KOOPJMHATAX.

IIpuMeHATBCKATAPHOEN PON3BEACHUEIITHAX 0K ICHHS
JUIMH U YTJIOB
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IIPUMEHECHUE IS
HAXOXJICHMS

JUIAH U YTJIOB.
Pemenuesanau
CIIOMOIIbFOBEKTOPOB.
[IpuMeHeHneEBEKTOPOB
JUT pEIICHUS 3a1a4
buzuku

I[eKapTOBI)IKOOp}II/IHaTI)I
Ha ITIJIOCKOCTU

JlexapToBBI
KOOPJAMHATHITOUEK
HAa MJIOCKOCTH.
YpaBHEHUETIPAMOM.
YpaBHeHue
OKPYKHOCTH.
KoopaunatsiTouek
NIEPECEUCHHUS
OKPY>KHOCTH H
IIPSMOMU.

Meton koopauHAT
IIPU PELICHUU
reOMETPUYECKUX
32724, TPAKTUYECKUX
3a1a4

OcBauBaTbNOHATHETIPSIMOYTOJIBHONCUCTEMBI
KOOPJMHAT, IEKAPTOBBIX KOOPJUHAT TOYKH.
BbIBOAMTHYpaBHEHUETIPSIMONHOKPYKHOCTU. BhI1€ISITH
MOJIHBIM KBaJIpaT AJisi HAXOXKICHUS [IEHTPA U pajuyca
OKPYKHOCTH 110 €€ ypaBHEHHIO.

PemaTh 3a1a4M Ha HAXOXK/IEHHUE TOUEK MEepeceUeHus
IPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METO/Ia KOOPIUHAT.
Hcnoab30BaThCBONCTBAYTIIOBOTOKO P DHUITUESHTATIPSAMOM
IIPU pEIICHUH 3a]1a4, JIJIsl OTIPECIICHUS] PACIOIOKECHUS
MPAMOM.
IIpuMeHATBLKOOPANHATHITPUPEILIEHUUT€OMETPUUECKUXU
MPAKTUYECKUX 33724, JIJIsl TOCTPOCHHSI MAaTeMaTHIEeCKUX
MOZEeNel pealibHbIX 33a/1a4 («METOJ KOOPJUHATY).
ITosb30BaTHCAIATIOCTPOCHUSUUCCIICTOBAHUI

U (POBBIMH PECYPCAMH.
3HAKOMHUTBHCACUCTOPHEHPAZBUTUATECOMETPUU
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IIpaBuibHBIE
MHOT'OYT'OJIbHUKH.
JIMMHAaOKPY)KHOCTUU
IJI0IIAAb Kpyra.
Brruncnenuenomanuen

[IpaBunbHbIE
MHOTOYTOJIbHUKHU.
Ywucno w. JlauHa
OKPY>XHOCTH,AYTH
OKPYKHOCTH.
Pagnannasmepa
yria.

[Lnomans kpyra,
CEKTOpa,CerMEHTa

DopMyIMPOBATH OIPEICIICHUE MTPABUIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX DJIEMEHTHI.

HOJIb3OBaTbCﬂHOHSITI/IGMI[J'II/IHBIOKPY)KHOCTI/I,BBCI[éHHBIM C

MIOMOIIIBIO NMPABUJIBHBIX MHOTOYT'OJIbHUKOB, ONIPEAe/IATh
YUCIIO T, JJIMHY AYTH U PaUaHHYIO MEpy yTJa.
IIpoBoauTbNEpPeX0A0TPaIUaHHONMEPBIYTIIA K
rpajyCHOM U Ha00OPOT.

OmnpeneasTbIIOMAIBKPYyTa.
BoiBoanTh(opMyabI(BrpaaycHORUpaAnaHHOWMEpE) AJIs
JUTUH AYT, IUIOIIAIed CEKTOPOB U CETMEHTOB.
Boruncastbiomaanduryp, BKIIOYaI0MINXIEMEHTHI
OKPYXHOCTHU (KpyTa).
HaxoaurbInomanys3anadaxpeaibHONKU3HA

JIBU2KEHUATUIOCKOCTH [TonsiTHEOIBHKEHUNT Pa30uparbrnpuMepbl, MJUTFOCTPUPYOITUETTOHATHS
IJIOCKOCTH. JBUKEHHUS.
[TapannenbHbIN D opMYyJTHPOBATHONPEICIICHUSIIAPAILICIILHOT OIIEPEHOCA,
MEPEHOC,TOBOPOT IIOBOPOTA U OCEBOM CUMMETpUH. BBIBOAUTH UX CBOWCTBA,
[Ipumenenue HAXOAUTH HENIOJABUKHBIE TOUKHU.
[IPUPEIICHUN3A1aY HaxoauThIeHTPBIMOCUCUMMETPUUATIPOCTEUIIUXPUTYD.
IIpuMeHATH MapauIeIbHBIN NEPEHOC U CUMMETPHIO MPH
pEIICHIHN TeOMETPUUECKHX 3a/1a4 (pa30oupath MPUMEPHI).
HNcnonb30BaThIA0CTPOCHUSNUCCIIEOBAHUM
1U(POBBIC PECYPCHI
[ToBTOpeHue,00001meHNE, [loBTOpEHNE OnepupoBaTbnoHATUAMM: QUTYPA, TOUKA, TPSMASL,YTOJI,
CHUCTEMAaTH3aLNs 3HAHUM OCHOBHBIXIIOHSITUIH MHOT'OYT'OJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHHUI
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METOA0BKYpCcOB7—9
KJIaCCOB,0000I1IcHIE
Y CUCTEMATH3aLHs
3HaHUU.
[Ipocrenmue
FEOMETPUUYECKUE
burypsr u ux
cBolicTBa.l3mepenne
r€OMETPUYECKHUX
BEJINYUH.
TpeyroapHUKH.
[TapannenbHbie U
NEPNEHANKYIISIPHBIE
psIMBIE.
OKpyXHOCTBUKDYT.
I'eomeTpuueckue
IIOCTPOEHUS. YTJIBIB
OKPYKHOCTH.
Bnucannseie u
ONMCaHHbIC
OKPY>KHOCTH
MHOTOYT'OJIbHUKOB.
[Ipsamas u
OKPY>KHOCTb.
HeThIpEXyTrOJIbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSMOYTOJIbHBIA TPEYTOJIbHUK, MEUAHA,
OMCCEeKTpHCA U BHICOTA TPEYTOJIbHUKA, APAILIIEIOrPAMM,
poMO, MPSIMOYTOJIbHUK, KBaJpaT, TPAMEIHs; OKPYKHOCTb,
KacaTeJbHas; paBEHCTBO U No100ue Gpuryp,
TPEYTroJIbHUKOB; MapaJUICIbHOCTh U MEPIEHIUKYISIPHOCTD
MPSAMBIX, yTOJIMEXK Y TPSIMBIMU,CHUMMETPUSIOTHOCUTEIIBHO
TOYKH U TIPSMOM; JJIMHA, PACCTOSIHUE, BEJIMUMHA YIIIa,
IJI0ILA]1b, IEPUMETP.

Hcnoab3oBath popmyJibl: IepuMeTpa U IJIOMIAIN
MHOTOYTOJIbHUKOB, JJTMHBIOKPYKHOCTUUILIOIAIUKPYTa,
00BEMa MPSMOYTOJILHOTO Mapaljieienunena.
OnepupoBath NOHATHAMM: TIPSIMOYTOJIbHAS CUCTEMA
KOOpPJMHAT, BEKTOP; MCIOJIb30BATH 3TH MOHATHUS JJIs
NpEACTaBICHUAIAHHBIXUPEUIEHNA3a1a4,BTOMYHCIIE U3
JIPYTUX Y4eOHBIX IPEAMETOB.

Pemats 3a1aun Ha MOBTOPEHUE OCHOBHBIX MOHATHUH,
WJUTIOCTPALMIOCBA3ENMEK 1y pa3InYHBIMUYACTAMUKYpCa.
Bei0upaTh MeTO 17151 peUICHU 3aJa4H.
Pemarp3agauynns3noBceJHEBHOMKU3HA
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U OTIMCaHHbIE
YETHIPEXYTOJIbHUKHU.
Teopemalludaropan
Hayasa
TPUTOHOMETPHH.
Pemenne oOumx
TPEYTrOJIbHUKOB.
[IpaBunbHbIE
MHOTOYTOJILHUKH.
[Tpeobpazoanus
TUIOCKOCTH.

JBmxenus.Ilomooue.

CummeTpusi.
IInomane.
Beruucnenune
rororaeit. I momaau
OT00HBIX (PUTYP.
JlexapToBbI
KOOpPAMHATBIHA
IIJIOCKOCTH.
Bexropsr
HaIUIOCKOCTH

OBILEE KOJIMYECTBO
YACOBIIOIIPOTPAMME

68
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OEAEPA/IBHAAPABOYASAIIPOI'PAMMAYYEBHOI'OKYPCA
«BEPOATHOCTBUCTATUCTUKA»B7-9KJIACCAX

HOACHUTEJIBHASA3ZAIINCKA

B coBpemeHHOM HU(PPOBOM MHUpE BEPOATHOCTh M CTATHCTUKA MPHUOOPETAIOT BCE
OOJIBITYIO3HAYUMOCTh, KaKCTOUYKU3PEHUATPAKTHUYCCKUXITPUIOKEHUH, TaKUUXPOIU B
o0pa3oBaHMU, HEOOXOIMMOM KaXXJIOMy uenoBeKy. Bo3zpacrtaeTuncinonpodeccuid, mnpu
OBJIAJICHUM KOTOpPhIMH TpeOyeTcss Xopomias 0Oa3oBasi MOArOTOBKAa B  00JacTH
BEPOSATHOCTUUCTATUCTUKH, TAKASTIOATOTOBKABAKHAJISTIPOJOJKEHUA00pAa30BaHUSAU  JIJIST
ycremHon npodeccuoHaIbHON Kapbephl.

Kaxx1p1il 4esnoBek MOCTOSIHHO MPUHUMAET PElIeHUs] HA OCHOBE UMEIOIIUXCSl YHETO
JaHHBIX. A i1 00OCHOBAaHHOTO TPHUHATHS PEIICHHWS B YCIOBUSAX HEIOCTaTKa WIIU
n30bITKa HHpOpMAIUM HEOOXOAUMO B TOM 4YHCJIE XOpomio CchOPMUPOBAHHOE
BEPOSATHOCTHOE M CTATUCTUYECKOE MBIIILJICHHUE.

HNMeHHO T03TOMY OCTpO BCTalla HEOOXOAUMOCTh CHPOPMUPOBATH Y 00YyUAIOLTUXCS
(GYHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIIOYAIONIYIO B ce0si B KauecTBE HEOThEeMIIEMOM
COCTaBJISIIONICH YMEHHE BOCIPHHUMATh W KPUTHYECKH aHATU3WPOBaTh WH(OPMAIIUIO,
NPEJICTABIICHHYIO B Pa3IMYHBIX (popmMax, MOHUMATh BEPOSTHOCTHBIA XapakTep MHOTUX
pEeaNbHBIX TPOIECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHINE BEPOSTHOCTHHIE
PACYETHL.

3HaKOMCTBO B Y4eOHOM Kypce€ C OCHOBHBIMHU MpHUHIMIIAMU cOOpa, aHaiu3a U
NpEe/CTAaBlIEHUs] JaHHBIX M3 Pa3IMYHbIX cdep KU3HKM OOIIeCTBA M TrocyJapcTBa
npuoOmaer oO0ydJaronuxcss K OOIIECTBEHHBIM HHTepecaMm. M3ydeHue OCHOB
KOMOMHATOPUKHM pa3BUBAE€T HABBIKM OpraHu3aliud Iepebopa W Tmojacuéra 4Yucia
BApHAHTOB, B TOM YHCJIE B MPUKIAJHBIX 3a/JadaXx. 3HAKOMCTBO C OCHOBAMH TEOPHUU
rpadoBco3naéTMaTeMaTHYeCKui () yHIaMEeHTIII(OPMUPOBAHUSAKOMIIETEHIIMIB  001aCTH
UHGOPMATUKU U IUGPPOBBIX TeXHONOTHH. [Ipn M3ydyeHUM CTATHUCTHKU U BEPOSITHOCTU
o0oramarTcs IpeICTaBICHUSI 00yJaIOIUXCsl 0 COBPEMEHHOW KapTHHE MHUpA U METOAaX
€ro wuccienoBaHus, (GopMuUpyeTcs TOHHMAaHHE pPOJU CTATUCTUKA KaK MCTOYHHKA
COIIMAJIFHO 3HAaYMMON WHGOPMAIIMM ¥ 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIILICHUS.

BcooTBeTCTBUHCIaHHBIMUIIEIIMUBCTPYKTYPEITPOTrPAMMBIYdeOHOTOKYpCa
«BeposITHOCTBPU CTaTHCTUKa»OCHOBHOTO OOIEro 00pa30BaHHUs BBIACIEHBI CIETYIONINE
conepkarenpHo-MeToauueckne nuHuu: «lIpencraBneHne AaHHBIX W OMHUCATEIbHAS
CTaTHCTHKa», «BeposTHOCTHY, «OnmeMeHThl KOMOWHATOpUKN», «BBeneHue B TEOpHIO
rpadoBy.

Conepxxanne mmaun «lIpencraBieHue MaHHBIX W OMHCATEIIbHAS CTATUCTHUKA
CIIY’KUT OCHOBOM I POPMHUPOBAHUSI HABBIKOB Pa0bOThl ¢ MH(OpPMALIUEH: OT YTCHUS U
WHTEpTpeTanui WHGOpPMAIMK, TPEACTaBICHHOW B TalnWiax, Ha auarpaMmax u
rpadukax,10 coopa,mpeacTaBICHUSN aHATN3aJaHHBIX CUCTIOIE30BaHUEM
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CTaTUCTHUYECKUX XapaKTepUCTUK CPEIHMX M pacceuBaHus. Paboras c JaHHBIMH,
oOydaromuecs: yd4arcsi CUYUTBIBaTb M HHTEPHPETUPOBATh JAHHBIE, BbIABUTATh,
apryMeHTHUPOBATbUKPUTHKOBATHIIPOCTEUILIMETUIIOTE3bL, Pa3MbIIUIThHAA(PAKTOPAMH,
BBI3BIBAIOIMMH HW3MEHYMBOCTh, M OLIEHUBAaTh HUX BIMAHUE HA PACCMATPUBAEMBIC
BEJINYMHBI U ITPOLIECCHI.

NHTYyUTHBHOE MNpPEACTABICHUE O CIy4YalHOM MW3MEHYMBOCTH, MCCIEI0BAHUE
3aKOHOMEPHOCTEH U TEHJACHLHUM CTAaHOBUTCSA MOTUBHUPYIOLIEH OCHOBOW I U3YYEHMUS
TEOpPUUBEPOSATHOCTEN. bonpIioe3HaueHue MMEIOTIPAKTUYECKUE3a1aHU,BUACTHOCTH
OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJEISIMHU.

[loHsiTHE BEpOSATHOCTH BBOJUTCS KaK Mepa MpaBAonofo0us CIy4ailHOro cOOBITHS.
[Ipu nzyyenun yueOHOro Kypca oOydaronimecs: 3HaKOMSTCS C MPOCTEUIIUMU METOJJaMHU
BBIYMCIICHUSI BEPOATHOCTEM B CIy4allHbIX JSKCIEPUMEHTaX C pPaBHOBO3MOYKHBIMU
AJIEMEHTAPHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMHM, MO3BOJSIOIIMMHU CTaBUTh U
pemiath 6oJee cloKHbIe 3a7aun. B yueOHbIN Kypc BXOAST HayalbHbIC MPEICTABICHUSIO
CIIy4alHBIX BEJIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTUKAX.

BpaMkaxy4eOHOroKypcaoCyIecTBIsEeTCA3HAKOMCTBOOO yHatOIXCSl c
MHOXECTBAMH W OCHOBHBIMHM ONEpAlUsAMHU HaJl MHOXKECTBAMH, pPacCMaTPUBAIOTCSA
OpuUMEphl MPUMEHEHUs I PEIIEHUs 3a/ad, a TakKe WCIOJIb30BaHUS B JIPYTHX
MaTEMaTHYECKUX Kypcax U YU4eOHBIX IIpeIMETax.

B7-9knaccaxuzydaercs y4eOHBIMKYpC«BeposTHOCTEUCTATHCTHKAY,BKOTOPHIN
BxoasaTpasaensl:«lIpeacraBieHre 1aHHBIX HOITUCATEIbHASICTATUCTUKAY,

«BeposATHOCTHY», «DNIEMEHTHIKOMOMHATOPUKIY, « BBe 1eHHEeBTEOpUIOTPadOBY.

OO61eeunciI0yacoB,peKOMEHI0BAHHBIXIISIU3YYeHUIy4eOHOTOKypCa
«BepostHocTeucTatncTKay,—1024yaca:B7kinacce—34uaca(luacBHeaeno), B8 Kiacce —
34 qaca (1 gac BHenento), B9 kiacce — 34 gaca (1 gac BHenenio).

COJEP KAHUEOBYYEHUA
7 KIIACC

[IpencraBrieHneaHHBIXBBUAETAOIUIL, TUATPAMM, 'PAPUKOB. 3aMTOTHEHUE
Ta0JINIl, YTEHWE W MOCTPOCHUE IUarpamMm (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
Urenne rpadukoB peanbHBIX TpolieccoB. M3Bneuenne mHpopmanuum U3 auarpamMm U
Ta0JIML, UCIIOJIb30BAHUE U UHTEPIPETAIUS TAHHbBIX.

OnucatenpHas CTAaTUCTUKA: CpenHee apudmeTndeckoe, MeIHWaHa, pas3max,
HanOOJbIIICEMHANMEHbIIIEE3HAUYCHUIHA00paunCIOBBIX TaHHBIX. [ [prMephIcTyuaiiHOM
M3MEHYUBOCTH.

Cny4ailHplil SKCIIEpUMEHT(OMBIT)M CaydailHOe coObITHE. BeposiTHOCTBU yacToTa.
PonpManoBeposTHRIXUIPAKTUUECKUIO0CTOBEPHBIXCOOBITUIBIIPUPOIEUBOOIIIECTBE.
Momnerta 1 urpasibHasi KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, Bepmmna, pedpo. Crenenpb BepunHbl. Yucino pédep u cyMMmapHasi CTEIEHb
BepuuH.[Ipencrasnenue o cesizHocTH rpada.llenu u nukibl.Ilytu B rpadax.0O6xon
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rpada (ditnepoB nyth).IlpeacraBnenne o0 opueHTUpoBaHHOMIpade.Pemienne 3amauc
MOMOIIIbI0 TpadoB.

8 KVIACC

[IpencraBneHre 1aHHBIXBBUIETAOIUIL, JUArPaMM, TpaUKOB.

MHOK€ECTBO, 3JIEMEHT MHOKECTBA, MTOAMHOKECTBO. Ornepaniiu HajJ, MHOKECTBAMU:
oObeuHEHUE, MepecedeHue, aononHenre. CBoHCTBa onepauuil HaJl MHOKECTBAMM:
IIEPEMECTUTENIBHOE, COYETATEINBHOE, PACIIPEACIUTENBHOE, BKIKOUEHN. Vcnonbp30Banue
rpaUyecKoro MPEACTABICHUS MHOXECTB JJIsi OMUCAHUS PEATBbHBIX TMPOILIECCOB U
SIBJIEHUM, IPU PEIICHUHN 3a]1a4.

N3mepenne paccemBaHus JAaHHBIX. Jlucnepcus W CTaHAAPTHOE OTKJIOHEHHUE
YUCJIOBBIX HA0OPOB. J[MarpamMmma paccenBaHusl.

DneMeHTapHble COOBITUS ClydaiiHoro omnbita. Cinydalinbie coObITUs. BeposTHOCTH
coObITHH. ONBITEI ¢ PaBHOBO3MOKHBIMHU JJIEMEHTAPHBIMU COOBITUSAMH. CiydalHbBIN
BbI00P.CBA3BMEKTYMaTIOBEPOSTHBIMUUIIPAKTUICCKHII0CTOBEPHBIMUCOOBITUSIMHU B
npupojie, 00IIeCTBE U HAyKe.

JlepeBo. CBoiicTBa N1€pEBHEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCSYEH
BEPIIMHBI, CBA3b MEXKIY YWCIOM BEpIIMH M uucioMm peédep. [lpaBuio yMHOKEHUS.
Pemenue 3amay ¢ momonibio rpados.

[IpotuBomnonoxueie coobiTUd. narpamma Diinepa. O0beAMHEHNE U TIEPECEUCHHE
coopiTuii. HecoBmecTHble coObITHA. DopMmylia CIOXKEHHUS BEPOATHOCTEH. Y CIIOBHAs
BepoaTHOCTh. [lpaBuno ymHoxenus. HeszaBucumble coObiTusi. IIpencraBienue
JKCIEepUMEHTaBBUAEAepeBa. PellieHre3a1auHaHax 0K JEHUEBEPOATHOCTEN € TOMOILBIO
JIepeBa CIy4ailHOTO 3KCIIEpUMEHTa, AuarpaMm Dujepa.

9 KVIACC

[IpencraBienne NaHHBIX B BHUJIIE TAOJHI], AMArpamMm, rpaduKoB, WHTEPIpETAIU
naHHBIX. YTeHNE U MOCTpOCHHE TaOIHII, TUarpamMm, Tpa(uKoB MO peaTbHBIM JaHHBIM.

[lepecranoBku u dakropuan. CodeTaHus W YHUCIO COYETaHWA. TpeyroiabHUK
[Tackans. Pemenue 3aa4 ¢ MCMOJI30BAHUEM KOMOUHATOPUKH.

['eomeTpuueckasBeposTHOCTh. CTy4allHBIMBRIOOPTOUKUU3(UTYPHI HAa TUIOCKOCTH,
W3 OTPE3Ka U U3 JYTU OKPY>KHOCTH.

Ucnbitanne. Ycnex u Heymada. Cepus ucneiTaHui 10 nepsoro ycmexa. Cepust
ucneiTannii bepaymm. BeposTHOCTH cOOBITHIA B cepyr UCTIBITaHUN bepHym.

CnyvailHas BelWYMHA U paclpelielieHue BeposiTHOCTeH. MareMatuueckoe
oxugaHue u aucriepcus. [Ipumepsl MareMaTHuecKoro OXKUIAAHHUS KaK TEOPETUYECKOTO
CpPEHEro 3HAYCHUs BEIMYMHBIL. MaTeMaTU4eCKOE OXUIAHUE U JUCIEPCUS CIyYalHOU
BEJIMYMHBI «YHCIJIO YCIIEXOB B CEPUU UCTIBITAHUN bepHym».

[TonsiTueozakoneOoIbIIMXUKCEI. FI3MEepeHHEBEPOSITHOCTEHCITIOMOIIBIOYACTOT.
Ponpu3zHaueHne3aKoHa0 0B X YK CEIBIPUPOIECHOOIIECTBE.
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NPEAMETHBIEPE3YJIbTATbBI

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOrPaMMbI YYEOHOTO Kypca K KOHIY
oOyueHus B 7 kiacce:

Yurate wuHbOpMAIMIO, TNPEACTAaBICHHYIO B TabnMiax, Ha JguUarpaMmmax,
MIPEICTABIIATHIaHHBIEBBU 1€ TA0IHIL, CTPOUThANAr pAMMBI(CTOIOUKOBBIE(CTOJIOUATHIE) U
KpPYTOBbIE) 10 MACCUBAM 3HAUCHHI.

OnuceIBaTh U UHTEPHPETUPOBATH PEAIbHBIEC YUCIIOBBIE JaHHBIC,IPEACTABICHHbIE B
TabJIMIax, Ha AMarpammax, rpaukax.

Hcnonb3oBaTh A ONMMCAHUS TaHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKU: CpeHEe
apumeTniecKoe, MeInana, HanboJIblIee U HAMMEHbIIEe 3HAYEHUs, pa3Max.

HmeTbIipeicTaBieHHEeOCTyYalHOMM3MEHUNBOCTHHANIPUMEPaXIIeH, PU3nYecKux
BEJIMYMUH, AHTPOMOMETPUUECKUX JaHHBIX, UMETh MPEACTABICHHE O CTAaTUCTUYECKOU
YCTOMYHUBOCTH.

[IpeamerHble pe3ynbTaThl OCBOCHMSI MPOTPAaMMbl YYEOHOTO Kypca K KOHITY
oOydeHus B 8 kiacce:

W3BnekaTs u npeoOpa3oBbIBaTh MH(MOPMAIUIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpaMm, rpaduKoB, IPeCTaBIsATh JaHHBIE B BUIE TaOIHII, 1UarpamMmm, rpaduKoB.

OnuchIBaThAaHHBIECTIOMOIIBIOCTATUCTUYECKUXITOKA3ATENEH :CPEITHUX3HAYEHUN U
Mep paccenBaHus (pa3Max, JUCIEPCUsl U CTAaHAAPTHOE OTKIIOHEHHE).

HaxoauThyacTOTHIYHCIIOBBIX3HAYEHUTUYACTOTHICOOBITHI, BTOMUYHCIIE o
pe3yiabTaTaM U3MEPECHUN 1 HAOIIOACHUT.

HaxonuTh BEpOSTHOCTH CIYYalHBIX COOBITHH B OIBITAX, 3Has BEPOSTHOCTHU
AIIEMEHTAPHBIXCOOBITUI, BTOMYHUCIIEBOMBITAXCPABHOBO3MOKHBIMUAJIEMEHTAPHBIMU
COOBITHSIMH.

Hcnonb3oBaTh Tpaduueckue MOJETU: JEPEeBO CIYyYAHOTO SKCIEPUMEHTA,
auarpamMMbl Disiepa, YicIoBas mpsiMas.

OnepupoBaTh NOHITUAMU: MHOKECTBO, ITOJMHOXECTBO, BHIMOIHATHONEPALIMN HAJ
MHOXECTBAMU: OOBEAUHEHUE, IEePECEUCHHE, MOINOIHEHUE, MEePEUUCTATh BJIEMEHTHI
MHOJKECTB, IPUMEHATH CBOMCTBA MHOXECTB.

Hcnonb3oBaTh Tpadudeckoe MpecTaBICHUE MHOXKECTB HCBSI3EHUMEXy HUMHU IS
OMMCaHUS NPOLIECCOB U SIBJICHUI, B TOM YHCIIE€ IPH PEIICHUH 33/1a4 U3 JPYTUX y4eOHbIX
MPEIMETOB U KypPCOB.

[IpeameTHbIe pe3ynbTaThl OCBOCHHSI IMPOrPAMMBI YYeOHOTO Kypca K KOHITY
oOydeHus B 9 Kiaacce:

N3Bnekars U mpeoOpa3oBbiBaTh MUHGOPMALIUIO, MPEACTABICHHYIO B Pa3UYHBIX
HMCTOYHUKAX B BHUJIE€ TaOIMI], auarpamMMm, IpauKoB, MPEACTaBISATbH JaHHBIE B BUJE
Ta0aul, JUarpamm, rpauKkoB.
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PemaTp3agaunopraHu30BaHHBIMIIEPEOOPOMBAPHAHTOB,ATAKKE C MCIOJIb30BAHUEM
KOMOMHATOPHBIX MPaBUI U METOJOB.

Hcnonb30BaTh ONUCATENBHBIE XapaKTEPUCTUKU JJI1 MACCUBOB YMCIIOBBIX JTAHHBIX,
B TOM YMCJI€ CPEHUE 3HAUYCHUS U MEPBI PACCEUBAHUS.

HaxoauTe 4acToThl 3HAUEHUH M YacTOThl COOBITHS, B TOM YHUCIE IMOJb3YICh
pe3ysbTaTaMy NPOBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTe BEpOSTHOCTH CIIy4allHBIX COOBITUN B U3YYEHHBIX ONBITaX, BTOM YHCIIE
BONBITAXCPAaBHOBO3MOXKHBIMUAJIEMEHTAPHBIMUCOOBITHSIMU, BCEPUSIXUCTIBITAHU A 10
IIEpBOI0 yCIIeXa, B CEPUAX UCNBbITAaHUN bepHyrm.

NmerbnipencraBieHUeOCTyYaiHOMBEINYNHEUOPACIIPEAETICHUMBEPOSITHOCTEM.

Nmers mnpencraBieHue O 3aKoHE OOJBIIMX YHMCENT Kak O IMPOsIBICHUU

3aKOHOMEPHOCTHB CITy4ailHOWN3MEHUYHNBOCTHHOPOIN3aKOHAOOIBIINX YUCEI
BIIPUPOAEHOOIIECTRBE.
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TEMATHYECKOEIIJIAHUPOBAHHUE

7 KIIACC
HaumenoBanuepaznena |KonmuecTso OcHOBHOECOIEpKAHNE OCHOBHBIEBUIBIICATEIBHOCTUOO yUAFOIITUX CS
(Tembl) Kypca 4acoB
[IpencraBneHne1aHHbIX 7 [IpencraBneHue1aHHbBIX OcBauBaTh cNOCOOBI NIPEICTABICHUS

B Tabymmax. [IpakTudeckue
BBIYHCIICHUSATIOTA0IMYHBIM
JTaHHBIM. VI3BJICUeHHE U
WUHTEPIPETAUATAO TMIHBIX
naHHbIX. [IpakTHYeckas
paboTta «Tabmuipny.
I'paduyeckoe
peICTaBICHUETaHHbBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX(CTOI0UATHIX )
nuarpaMm. Urtenue u
MOCTPOCHHE TUarpamM.
[TpumepbineMorpadudecKux
Jarpamm.
[TpakTraeckaspaboTa
«JlmarpaMmbI»

CTAaTHCTHYCCKUXTAaHHBIXUYUCIIOBBIXMACCUBOB
CTIOMOIIBIOTA0IHIIATHAT PAMMCHCTIONB30BaHUEM
aKTyaJIbHBIX M BOXKHBIX JIAHHBIX (eMorpaduuecKkue
JaHHBIC, POU3BOICTBO MTPOMBIIUICHHON 1
CCIIBCKOXO03SIUCTBCHHOM TIPOAYKIIMH, OOIIICCTBCHHBIC
Y TIPUPOJIHBIC SBIICHHS).
N3y4aTbMeToaAbIpabOTHICTA0TMYHBIMUN
rpadUIeCKUMU MPEACTABICHUSIMU TaHHBIX

C TIOMOIIEIO ITU(PPOBBIX PECYPCOB B XOJI€
MPaKTUYECKUX paboT

OnucarenbHAsACTaTHCTHKA

YucnoesieHabopel. CpeHee
apudmeTrueckoe.
MenauanauucioBoronadopa.

OcBauBaTh NOHSATHSA . YUCIIOBOM HAOOp, Mepa
LHEHTPaTbHONTEHICHIIUH(MEPALIEHTPA ),BTOMYKCIIE
cpeaHee apupMeTHYECKOE, MeIaHa.
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YcTounBOCTbMEUAHBI.
[Ipaktuueckas pabora
«CpenHue 3HaUCHU.
Hawnbosbliiee 1 HanMeHbIIIEES
3HAYCHUSYUCIOBOrOHA0OpA.
Pa3zmax

OnuchIBaTBCTATUCTUYECKHUETAHHBIECTIOMOIIIBIO
cpenHero apuMeTHYecKoro u Meauansl. Pemartp
3aJ1auul.

N3y4aThCBOMCTBACPEIHUX,BTOMYUCIIE C
MOMOIIIBIO UPPOBBIX PECYPCOB, B X0
MPAKTUYECKUX padoT.
OcBauBaTbNOHATHA:HANOOJIbIIICENHAUMEHBIIIEE
3HAYEHMS YMCIOBOIO MacCHUBa, pa3Max.

PemaTh 3agaum Ha BHIOOp crioco0a onmucaHust
JAHHBIXBCOOTBETCTBUUCIIPUPOIOMJAHHBIXU LETSIMHU
UCCIIEOBAHUS

CﬂyqaﬁHa}II/BMeH‘{I/IBOCTL

Cny4aitHasiu3BMEHYMBOCTb
(mpumepsr). YacToTa
3HAYEHUI B MACCUBE
Ma”HbIX. [ pynmupoBka.
['ucrorpammel.
[TpakTrueckaspabora
«Cry4dailHasiu3MEHYUBOCTD

OcBanBaTBLNMOHATHS (YaCTOTa3HAUYCHUIBMAaCCHBE
JIAHHBIX, TPYNIUPOBKA TAHHBIX, THCTOrpaMMa.
CTpouTh 1 AaHAJIU3UPOBATH TUCTOIPAMMBI,
noAOUPATh MOAXOISIINHN 1Iar TPYINITUPOBKHU.
OcBauBaTbrpaguyecKuenpeCTaBICHUIPA3ZHBIX
BUIOB CIIy4allHOW U3MEHYUBOCTH, B TOM YHCJIE
CIIOMOIIBIO (P POBBIXPECYPCOB,BXO/IC
MPAKTUIECKON pabOoThI

Brenenuerteopurorpadon

I'pad,Beprruna,pedpo.
[IpencraBnenuezagaun
cnomortstorpada. CTeneHn
(BaJICHTHOCTH) BEPIIUHBI.
YucnopédbepucymmapHast
creneHp BepunH. Lens u

OcBauBaTbnonsaTus rpad,sepmmHarpada,pedpo
rpada, cTerneHp (BaJ€HTHOCTh BEPIUHBI), IIETIh U
111719 8

OcBauBaTbNOHATHA TTyThBrpade, inepoBmyTh, 00X01

rpada, OpueHTUPOBAHHBIN Tpad.
PemaTp3agaumHan OnCKCyMMBICTEIICHENBEPILIMH
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muki. [1yTe B rpage.
[IpencraBneHNEOCBA3HOCTH
rpada. O6xox rpada
(HIEpOB MyTh).
[Ipencrasnenue
000pHUEHTUPOBAHHBIX

rpagdax

rpada,Hanonckodxoarpada,HanouCKNyTeu B
OpPUEHTUPOBAHHBIX Tpadax.
OcBauBaTHCNIOCOOBINPEICTABICHUA33JaUYU3KypCa
anreOppl, TEOMETPUHN, TEOPUH BEPOATHOCTEH, APYTUX
IPEIMETOB C MOMOIBIO rpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHE LIETH, PYHKIIMOHAIBHEIC
COOTBETCTBHSI) HA TIPUMEPax

BepositTHOCcThHUACTOTA
CITy4alHOTO COOBITHS

CityyaiiHbIi ONBIT U
Cly4yaiiHOE COOBITHE.
BeposTHOCTE ¥ yacToTa
cobbiTus. Porb
MaJIOBEPOSITHBIX U
IPAKTUYECKHUIOCTOBEPHBIX
cOOBITHI B pUpoJie U

B 0011ecTBe. MoHeTa U
UTPaJIbHASIKOCTHBTEOPUU
BEPOSITHOCTEM.
[TpakTraeckaspaboTa
«YacToTaBbINaeHUSOPIIAY

OcBanBaTh NOHATHSA: CIYYAHBII ONBIT U
CIIy4aitHO€COOBITHE,MATIOBEPOSATHOCUTTPAKTUYECKU
JIOCTOBEPHOE COOBITHE.
N3yyaTh3HaUMMOCTHMAIOBEPOSITHBIXCOOBITUH B
IPUPOJIE U OOIIECTBE HA BAXKHBIX MPUMEPax
(aBapuu,HECUYACTHBIECTYYan,3alUTAIIEPCOHATIbHOMN
uH(popManuu, nepenayda JaHHbBIX).
N3y4aTbposIbKIaCCUYECKUXBEPOSITHOCTHBIX
MoJieieii(MOHETA, UTPaIbHASIKOCTh)BTEOPUH
BEPOSITHOCTEM.
HabaonaTbuu3y4aTbuacTOTyCOOBI TUHBIIPOCTHIX
HKCIEPUMEHTaX, B TOM YHCIIE C MOMOIIBI0 IU(PPOBBIX
PECYPCOB, B X0/i€ MPaKTUUECKON pabOThI

O00011eHHE,
CHUCTEMATHU3AIUI3HAHUN

[IpencraBneHne qaHHBIX.
OnucaTenbHasCTaTUCTHKA.
BeposTHOCTB CiiydaitHOTO
COOBITHS

IHoBTOPATHH3YYEHHOCUBBICTPAUBATHCUCTEMY
3HAHUU.

PemiaTe 3a1a4m Ha IpeACTABICHUE U ONUCAHUE
JTAHHBIXCIIOMOIIIBIOM3YUYECHHBIXXaPAKTEPUCTHK.
OO0cykaaTh NpUMepbI CIY4YailHBIX COOBITHH,
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MaJIOBEPOATHBIX U IIPAKTUYECKU JOCTOBEPHBIX
CIIy4aitHBIXCOOBITUI, UXPOJIUBIPUPOICHKUZHI
YeJI0BeKa

OBUIEE KOJIMYECTBO
YACOBIIOITPOITPAMME

34
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8 KVIACC

HanmenoBanuepasnena  |KoauyecTBo OcHoOBHOECOIEpKAHUE OCHOBHBIEBUABIAECATENHHOCTHOOYHAIOITUXCSI
(Tembl) Kypca 4acoB
IToBTOpeHnekypca 4 IIpencraBnenue JaHHbIX. IHoBTOPATHH3YUEHHOCHBBICTPAMBATHCUCTEMY
7 knacca OnwucarenbHasi CTATUCTHKA. 3HAaHUH.

Crny4aiiHas U3MEHYUBOCTb.
CpeanueuncioBorosadopa.

Crnyvaitabie COOBITHSI.
BeposTHOCTH 1 4aCTOTHI.
Knaccuueckue moaenu
TEOPUHU BEPOSITHOCTE:
MOHETAUUT PATHHASIKOCTh

Pemathb 3aga4um Ha MIpEe/CTABICHUE U OTIUCAHUE
JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTePUCTHK.
PemaTtb3agaunHanpe/1CTaBICHUETPYIIITUPOBAHHBIX
JTAHHBIX U ONUCAHUE CITyYalHOW U3MEHUYHUBOCTH.
PemaTh 3aga4u Ha ornpe/iesieHue YacTOThI
CIIy4aiiHBIX COOBITHH, 00CYKIEHUE TPUMEPOB
CIIy4aiiHBIX COOBITH, MaJIOBEPOATHBIX U
MPAKTUYECKUIOCTOBEPHBIXCIYUaHBIXCOOBITHIA, UX
POJIK B TIPUPOJIE U KU3HU YETIOBEKA

OnucarenpbHasgCTaTUCTHUKA.

PaccenBanune manHBIX

Otkionenus. lucniepcus
YHUCJIOBOTO HAabopa.
CTaHnapTHOEOTKIOHEHHE
YUCJIOBOTO HAbopa.
JlnarpaMMbIpacceBaHUs

OCBaI/IBaTbHOHHTI/IHII[I/ICHepCHﬂI/ICTaHI[apTHOG
OTKJIOHCHHC, UCIIOJIB30BATb OTH XaPAKTCPUCTUKHU
HJIs1 OIIMCaHUs paCCCUBAHNA JaHHBIX.
BbIIlBI/IFaTLFI/IHOTe3I>I060TCYTCTBHHHJ’IHH3J’II/I‘-II/II/I
CBA3H I10 AuarpaMmam pacCCruBaHUA.
CTp0I/ITbI[HarpaMMBIpaCCeI/IBaHI/IﬂHOI/IMCIOHII/IMCﬂ
JaHHBbIM, B TOM YHCJIC C IIOMOIIBIO KOMIIBIOTCPA
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MHuoxkecTBa

MHO03KEeCTBO,ITI0 AIMHOKECTRBO.
Onepanuu Hax
MHOKECTBAMH:
o0beIMHEHNE, TIEpEeCceUCHuE,
JIOTIOTHEHHUE.
CaoiicTBaonepauuii

Ha/l MHOXKECTBAMU:
EPEMECTUTENBHOE,
coueTaTeNIbHOE,
pacnpenenuTeabHoe,
BKJTIOUCHUSI.

I'paduyeckoe
pe/ICTaBICHNE

MHO>KECTB

OcBanBaTbHIOHATHSA :MHOKECTBO,)JIEMEHT MHOXKECTBA,
MIOJAMHOKECTBO.

BbINOTHATH OnepanuM HaJ MHOKECTBAMMU:
o0ObeAMHEHHE, IEPECEUEHUE, TOMOJIHEHHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTEIBHOE,
COUYETATENbHOE, PACIIPEAETUTENBHOE, BKIIFOUEHNS.
Hcnonb3oBaTh rpaguueckoe npeacTaBieHue
MHOYECTB IPU OMMCAHUH PEATBHBIX IIPOLIECCOB U
SIBIICHUU, TPUPEIICHUU3a/1aun3IPYyTUXydeOHbIX
MIPEAMETOB U KYpCOB

BepositHOCTRCITY4aliHOTO
COOBITHS

DneMEeHTapHBIECOOBITHSI.
Cnygaitabie COOBITHS.
biaronpusitcTByromue
AJIEMEHTAPHBIE COOBITHS.
BepositHOCTH COOBITHIA.
OnBITEICPAaBHOBO3MOKHBIMH

BHeMeHTapHBIMI/ICO6BITI/I}IMI/I.

CrydaiiHbIil BEIOOD.
[TpakTaeckaspaboTa
«OnbIThbI
CPaBHOBO3MOXHBIMU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
Clly4aitHoe cOOBITHE KaK COBOKYITHOCTh
0JIarOMPUATCTBYIOIIMX JIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE dJIEMEHTaPHBIE COOBITHSI.
Pemats 3a1aun Ha BBIYMCIICHUE BEPOATHOCTEMN
COOBITHMITIOBEPOSTHOCTSIMAIIEMEHTAPHBIXCOOBITUI
CJIy4alHOTO OIIbITA.
Pematb3agaunHaBbIYUCICHUEBEPOSITHOCTEN COOBITHIA
B OTIBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMU, B TOM YHUCJIE
CTIOMOIITBIOKOMITHIOTEPA.
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AIIEMEHTAPHBIMU
COOBITHUAMMY

IIpoBOAUTHUM3YYATHONBITHI
CPaBHOBO3MOKHBIMUAJIEMEHTAPHBIMUCOOBITUSIMU (C
UCIOJIb30BAaHUEM MOHET, UTPAJIbHBIX KOCTEH,
JIPYTUX MOJEJIeN) B X0/1€ TPaKTUYECKO paOoThI

Brenenuerteopurorpadon

Hepeso. CBoiicTBa gepeBa:
€AMHCTBEHHOCTb MYyTH,
CYLIECTBOBAaHUE BUCAYEH
BEPUIUHBI, CBSA3b MEXKIY
YHCJIOM BEPIIUH U YHUCIOM
pé6ep.IIpaBunoymHoKeHUS

OcBauBaTbNOHATHS :IepeBOKaKrpadOe3uKIia,
BUCsTYAs BepiiuHa (JINCT), BETBb JIepeBa, MyTh
BJIEpEBE,AMAMETPIEpPEBa.
HM3yuaTbCcBOMCTBAICPEBA:CYIIECTBOBAHUEBUCYEH
BEPIIUHBI, €IMHCTBEHHOCTh MMyTH MEXY JBYMS
BEPIITUHAMM,CBA3bMEKTY YU CIOMBEPITMHUIUCIIOM
péoep.
Pemarb3agaunHanonCKuIepeynciIeHUETy Tei
BJIEPEBE, OIPEACIICHUEUUCITIABEPIIMHUIUPEDED B
nepeBe, 00X0j] OMHAPHOTO JepeBa, B TOM YHCIIE C
MPUMEHEHHEM IIPaBUJIa YMHOKEHUS

Cny4aitHbiecOOBITHS

[IpoTrBOMOI0XHOESCOOBITHE.
Huarpamma Ditnepa.
O0beTMHEHUEUTIEPECCUCHUE
coObITHii. HecoBmecTHbIE
coObITs. opmyna
CJIO’KEHUS BEPOSTHOCTEM.
[IpaBuinoO yMHOXEHHUS
BEPOSITHOCTEMN. Y CJIOBHAs
BEpOSITHOCTh. HezaBUCHMBIE

OcBauBaTh NOHATHSI: B3AUMHO IMPOTUBOIIOJIOKHBIC

COOBITHS, ONIepaIliy HaJl COOBITUSIMHU, OOBETMHEHUE U

nepecedueHnecoobI T, auarpammaditnepa( dinepa—
BenHa), COBMECTHBIE U HECOBMECTHBIE COOBITHS.
H3yuaThb TeopeMbl 0 BEPOSTHOCTH O0BEAMHEHUS
JBYXCOOBITUN((HOPMYITBICTIOKEHUSIBEPOSITHOCTEH ).
Pemartb3agaumn,BTOMUYMCIETEKCTOBBIE3a/1a4UH HA
OTpeJIeNIEHUE BEPOATHOCTEN OOBEIUHEHUS U
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coosiTus. [IpencraBienue
CIIy4aliHOT0OKCIIEPUMEHTA
B BHJIE JIEpEBa

nepeceyeHus COObITUI C TOMOIIIBIO YUCTOBOM
npsIMOit, TuarpaMmIisepa, PopMyIIbICIOKEHUS
BEPOSATHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHUS
BEPOSATHOCTEN, YCIOBHASBEPOSITHOCTh, HE3ABUCUMBIE
COOBITHSI IEPEBO CIIYHYAHOTO OMBITA.
H3yuaTbcBoiicTBa(OnpeeeHns )JHE3aBUCUMBIX
COOBITHIA.
PemaTp3agaunHaonpe €€ HUEUUCIIONb30BAHUE
HE3aBUCUMBIX COOBITHH.
PemaTp3agauymHanoncKBEpOATHOCTEN,BTOM YUCIIE
YCJIOBHBIX, C UCIIOJIB30BAHUEM JIEPEBA CIIy4YalHOIO
OIlbITa

O000111eHME,
CUCTEMATU3AIIUA3HAHNN

[IpencraBienue TaHHBIX.
OnucarenpHasCTaTUCTHKA.
I'padsl. BepositHOCTH
CIIy4aHOTO COOBITHSI.
DNeMEHTHIKOMOMHATOPUKHU

IHoBTOPATHHU3YYEHHOCHUBBICTPAMBATHCUCTEMY
3HaHUM.

PemaTp 3a1aum Ha IpeACTABICHUE U ONTUCAHUE
JTAHHBIXCIIOMOIIIBIOM3YUYEHHBIXXaPAKTEPUCTHK.
Pemathb 3aga4um c mpuMeHEeHHEM TpadoB.
Pemats 3a1a4un Ha HAXOXKAECHUE BEPOSTHOCTH
CIIy4aifHOT'O COOBITHS IO BEPOSITHOCTSIM
AJIIEMEHTAPHBIXCOOBITHI,BTOMUYHCIICBOIIBITAX

C pPaBHOBO3MOJKHBIMH 3JICMCHTAPHBIMHA COOBITHSIMH.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN

00bEIMHEHUSUTIEPECEUECHUSICOOBITUIA, BTOMYHCIIE
HE3aBUCHUMBIX, C UCIIOIb30BAHUEM I'paPUUECKUX
MPEJCTABICHUN U IEPEBA CIIYYaWHOT'O ONBITA.
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Pemars3agaunHanepeurcieHUEKOMOMHaUi (dncia
MEePECTaHOBOK, YKCIa COYETaHUM),

Ha HaXO0XK/I€HHE BEPOATHOCTEN COOBITHI C
IPUMEHEHUEMKOMOUHATOPUKHI,BTOMUHUCIIE C
WCIIOJIb30BAHUEM TpeyroibHuKa [lackans

OBUIEE KOJIMYECTBO
YACOBIIOITPOITPAMME

34
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9 KVIACC

HaumenoBanuepaznena |KonnuectBo OcCHOBHOECOIEpKAHNE OCHOBHBIEBUIBIICATEIBHOCTUOO YUAFOIITUXCS
(Tembl) Kypca 4acoB
[ToBTOpEeHMEKYpCa 4 [IpencraBnenue naHHBIX. IoBTOPATLU3YYCHHOCUBBICTPAUBATHLCUCTEMY
8 Kkiacca OnucarenbHasCTaTUCTHKA. 3HAHUU.

OnepanunHaACOOBITUSIMH.
HeszaBucuMocTh COOBITHIA

PemaTs3agaumHanpe/icTaBlIeHUENONUCAHUE JaHHBIX.
PemaTh 3aga4m Ha HAXOXKJIEHUE BEPOSITHOCTEM
00BbEAMHEHUSUTIEPECCUCHUSICOOBITUI, BTOMUHCIIE
HE3aBUCHUMBIX, C UCTIOJIB30BAHUEM IpaduyeCcKux
NpeICTaBICHUH U JepeBa CIy4aifHOTO OMBITA.
PemaTbs3agaunHanepeurcieHUEKOMOMHAITUN

(4yucra mepecTaHOBOK, YKCIIa COYETaHUM),
HAHAXO0XJACHUEBEPOATHOCTEHCOOBITUI
CIIPUMEHEHHEMKOMOMHATOPUKH,BTOMYHCIIE C
UCIOJIb30BaHUeEM TpeyroipHuka [lackamns

DneMEeHTHIKOMOMHATOPUKHI

[IepecranoBku.dakropuan.

CoueraHus 1 YUCIIO
couyetanuil. TpeyroiapHuk
[Tackans. [Ipaktuyeckas
paboTta «Brrunciienne
BEPOSITHOCTEMN
CHCMOJIb30BaHUEM

OcBauBaTh NOHATUSA: KOMOMHATOPHOE MPABHIIO
YMHOKEHUS, YIIOPSIAOUYECHHASIapa, TPOMKA00BEKTOB,
NepPEeCTaHOBKa, (haKTOpHAI YUCIIa, COUETAaHHUE, YUCIIO
coueTaHui, TpeyronpHuk [lTackans.
Pemarp3agaunHanepeynciIeHUEyIIOPSA0YEHHBIX T1ap,
TPOEK, MEPEUUCIEHUE IEPECTAHOBOK
MCOYETaHUNAJIEMEHTOBPA3ITMYHBIXMHOKECTB.
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KOMOMHATOPHBIX(PYHKIIUH
AJIEKTPOHHBIX TaOIUII»

Pemarb3agaynHannpuMeHEHUEYHUCIACOYECTAaHUM B
anre0pe (cokpaméHHoe YMHOXKEHHE, OMHOM
HrroToHa).

Pematb, MpuMeHAIKOMOMHATOPUKY, 32241
HABBIYHMCIIEHUEBEPOATHOCTEN,BTOMUYMCIIECTIOMOIIBIO
AJIEKTPOHHBIX TAOJIUI] B X0/I€ MPAKTUYECKON pabOThI

I'eomerprueckas I'eomerprueckas OcBanBaTbNOHATHET€OMETPUYECKOUBEPOSITHOCTH.
BEPOSITHOCTh BEpPOATHOCTh. CilyyaliHbIN Pemarb3agaunMHaHax 0k ACHUEBEPOATHOCTEN B
BBIOOD TOYKHU U3 QPUTYPBI OTIBITaX, MPEJACTABUMBIX KaK BIOOD TOUYEK
HAIUIOCKOCTH,U30TPE3KA, M3MHOTOYTOJIbHUKA,KPYTa,0TPE3KauInIyT !
U3 IyTU OKPY>KHOCTHU OKPY’>KHOCTH, YUCIIOBOTO ITPOMEKYTKA
Ncnerranusabepryinm HcnbiTanue. Yenex u OcBauBaTbIOHATHSA MCIIBITAHNUE,2JIEMEHTAPHOE

Heynada.CepusiucrbITaHHI
110 TIEPBOTO yCHeXa.
Hcnerranuabeprymm.
BepostHOCTHCOOBITHH

B CEPUHU UCIIBITAHUMN
bepnynnu.IIpaktuueckas
pabora «VcnpiTanus
bepnynnn»

COOBITHE B HCTIBITAHUU (YCTIEX U HEeylaya), cepus
WCIIBITAHU, HACTYILJIEHHUE IIEPBOrO ycrexa
(Heynaum), cepus ucnblTaHui bepHysu.
Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
COOBITUHBCEPUUHUCTIBITAHUNIONIEPBOTOYCIIEXa, B
TOM YHCJIE C IPUMEHEHUEM (POPMYIIBI CYyMMBI
F€OMETPUUYECKOUN TPOrPECCUM.

Pemats 3a1aun Ha HAXOXKIECHHUE BEPOSITHOCTEN
DIIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHUN
bepnyiy, Ha HAX0XKIEHNUE BEPOSTHOCTH
ONpeAEIEHHONOUUCIAYCIIEXOBBCEPUUHUCIIBITAHU I
bepnysnu.
N3yyaTbBX0JeNPAKTHYECKONPAOOTHI,
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BTOMYHCIIECTIOMOILBIOIU(POBBIXPECYPCOB,
CBOWCTBA BEPOSITHOCTU B CEPUU UCIIBITAHUI
bepnyinu

CiyuaiiHasiBeTMUMHA

CiyyaiiHasiBeIMYMHAN
pacrnpeiefiecHne
BEPOSATHOCTEM.
MaremaTHuecKkoe OKHIaHNe
Y IUCIIEPCUS CIyYanHOU
BeJIMUMHBIL. [IpumMepsl
MaTeMaTHYCCKOT 00 KHTaHHS
KaK TEOPETUYECKOIO
CpPEIHETO 3HAYCHUS
BEJIMUMHBI.
ITonaTreo3akoHeOOIBIINX
yucen. U3mepenue
BEPOSITHOCTEN C TTOMOIIIBIO
yactoT.[I[pumeHenne3akona
OOJIBIINX YHCET

OCBOMTHIOHATHSA :CITyYallHASIBEIMYMHA,3HAUCHUE
CJIy4aiiHOM BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEM.
N3y4aTbuo0CyKIAATHIPUMEPBIAUCKPETHBIXU
HETPEPBIBHBIX CIYYalHBIX BEJIMUYUH (POCT, BEC
YeJIOBEKA, YUCIEHHOCTh HACEIEHNUs, IPyTHe
M3MEHUMBBIE BEJIMYMHBI, PACCMAaTPUBABIIUECS

B KypC€ CTaTUCTUKH ), MOJEIbHBIX CITyYalHbIX
BEJINYMH, CBSI3aHHBIX CO CIIyYaWHBIMU OIBITAMU
(OpocaHMEMOHETHI, UTPATbHOUKOCTH,COCTYYaHBIM
BBIOOPOM U T. I1.).

OcBanBaTbNOHATHS :MAaTEMATHUYECKOEOKH TaHUE
CIIy4alHOMBEIMYMHBIKAKTEOPETUYECKOE CPEIHEE
3HAYCHUE, TUCIIEPCUS] CITyYalHON BEJIMUYUHBI KaK
aHaJIOT TUCTIEPCUU YHCIIOBOrO Habopa.
PemaTp3agauMHaBbIYMCIICHUEMATEMATHYECKOTO
OKUJAHUS U JUCIIEPCUU JUCKPETHOM CIIy4YalHOU
BEJIMYMHBI 110 33JaHHOMY PacCIpeIeIICHUIO, B TOM
YUCIIe 3371a4, CBS3aHHBIX CO CTPAXOBAaHUEM U
JIOTEPESIMHU.

3HAKOMHUTBHCS C MATEMAaTUYECKUM OKUJIAHUEM U
JACTIEPCUEH HEKOTOPBIX PACIPEAEIEHNM, B TOM
YyCJIepacnpeaeICHUSCITYYaiHOMBETUYMHBI YU CIIO
YCIIEXOB» B CEPUU UCIBITAHUN bepHyIu.
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H3yuyaTh yacToTy COOBITUS B TOBTOPSAIOIIMXCS
CJIy4alHBbIX OIBITAX KAaK CIy4YaMHYIO BEIUUHHY.
3HAKOMUTBHCAC3aKOHOMOOIBIINXYHCEN(BPopme
bepnyiin): npu 60JBLIIOM YKCIIE OMBITOB YaCTOTa
COOBITHS OJIM3KA K €r0 BEPOSITHOCTH.
PemaTbh3agaunmHan3MepeHUEBEPOSITHOCTEN
CHOMOUIBI0YACTOT. O0CYKAATHPOIb3aKOHA
OOJIBIIMXYMCEITBOOOCHOBAHUUYACTOTHOITOMETOAA
U3MEPEHUs BEPOSTHOCTEH.

OO0cy:xnaTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHUE
CTaTUCTHYECKOW YCTOMYMBOCTU B U3MEHUUBBIX
SIBIICHUAX,POJIH3aKOHA0OJIBIIMXYUCENIBIPUPOICH B
JKU3HH YEJI0BEKa

O600611eHNE, KOHTPOITb 10 [IpencraBneHne JaHHBIX. IHoBTOPATHU3YYEHHOCHUBBICTPAMBATHCUCTEMY
OnucarenbHasi CTATUCTHKA. 3HAHUU.
BeposiTHOCTH CiydaitHOTO Pemarbp3agaunHanpecTaBICHUCHONMCAHUE JJAHHBIX.
COOBITHS. DIIEMEHTHI PemaTp 3a1aum Ha HAXOXKJICHUE BEPOSITHOCTEM
KoMOuHaTopuKku.CiryqaitHbIe COOBITHI, B TOM YHCJIC B OIIBITaX C
BEJIMYMHBI U pacIpeiesICHUs PaBHOBO3MOXHBIMUJIEMEHTAPHBIMUCOOBITHSIMH,
BEPOATHOCTEN OOBEIMHEHUS U TIEPECCUCHUS
COOBITHH, BBIYUCIISATH BEPOSITHOCTH B OMBITaX
CCEPUAMUCITYYaUHBIXUCTIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOBIIOITIPOI'PAMME
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