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[Ipunoxenue

K OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMe OCHOBHOTO
obmiero oOpa3oBaHusl,

YTBEPKJICHHOM nprka3zom aupekropa MAOY COIL
Ne 1 01 30.08.2023 Ne 371-n1

PABOYAS ITIPOI'PAMMA
IO MATEMATHKE 5-9 KJIACC



Pabouas nmporpamma 1o yueObHomy npenmery «MaremaTuka» (0a30BbIM YPOBEHB)
(mpenmeTHass obnacte «MaremaTuka W HHGOpPMaATHKa») (Jajiee COOTBETCTBEHHO —
nporpaMma IO MaTeMaTWKe, MaTeMaTHKa) BKJIIOYAeT TMOSCHUTEIBHYIO 3aIlHCKY,
colepkaHue OOydYeHHWs, IUIAaHUPYEMbIe pE3yJIbTaThl OCBOCHHUS IPOTPAMMBI 10
MaTeMaTHKe, TeMaTHIECKOEe TITAHUPOBAHHE.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma mo maTemaTuke sl oOydarommxcs 5-9 kiaccoB paspaboTaHaHa
ocHoBe ®I'OC OOO. B mnporpamMme mo MaTeMaTUKE YYTEHbl UJEU M TOJOXKEHUS
Konunenuuu pa3Butus MaTeMaTuueckoro oopazoanus B Poccutickoit denepanmu.

[IpeameToM MaTeMaTUKU SBISIIOTCS (PYyH/IaMEHTANIbHBIE CTPYKTYPbI HAIIETO MUPa —
IPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBbIE OTHOIICHHUA (OT MPOCTEHIIUX,
YCBaMBAaEMbIX B HEMOCPEJICTBEHHOM OIbBITE, JO JOCTATOYHO CJOXKHBIX, HEOOXOIUMBIX
JUTSl pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujel). MaTemaTudyeckue 3HaHUs 00eCIeYnBalOT
NOHUMAHUE NPUHIMIIOB YCTPOMCTBA M MCIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE W HMHTEPIPETALUI0 COLUAIBHOW, 3KOHOMHYECKOW, MOJUTHYECKOU
uH(poOpMaIUK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABISATH AJITOPUTMBI,
HAXOJUTh U IPUMEHATH (POPMYJIbI, BIAJETh MPAKTUUECKUMU IPUEMAMHU IT'€OMETPUUECKUX
U3MEPEHU U MOCTPOEHUM, YUTaTh MHPOPMALIMIO, PEICTABICHHYIO B BHUJE TaOJIHIL,
qyarpaMM U TIpa@uKOB, >XKUTh B YCJIOBHUSAX HEONPEACIEHHOCTH U TOHHMATh
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3yuenune maremMatuku GopMuUpyeT y 0O0ydaroIuxcs MaTEMaTUHYECKUN CTHIIb
MBIILIEHUS, TPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaromuecs
OCBaMBaIOT TaKWe MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIYKUHUS W JEIyKIUS,
000011I€eHHE Y KOHKpETHU3alusl, aHallu3 U CUHTE3, KJacCU(UKaIUs U CUCTeMaTU3alus,
abctparupoBanue U aHanorus. O0bEKThl MATEMAaTUYECKUX YMO3aKIIOUEHUH, TpaBUiIa UX

KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTUUECKHUX MMOCTPOEHUH, CIIOCOOCTBYIOT

BbIpabOTKEe yMeHUs (OPMYIUPOBATh, 0OOCHOBBIBATH U JOKA3bIBATH CYKACHUS, TEM

CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbIlUIeHHE. V3yueHrne MaTteMaTuku oOecreunBaeT
(opMHpOBaHKE AITOPUTMUYECKON KOMIOHEHTBI MBIIIUIEHHUS] U BOCIIUTAHUE YMEHUI
NEHUCTBOBAaTh IO 33JaHHbIM  QJITOPUTMaM, COBEPILIEHCTBOBATh W3BECTHBIE H
KOHCTPYHPOBAaTh HOBBIE. B mpornecce penienus 3aaad — OCHOBOM yueOHOM 1eITeIbHOCTH
Ha YpOKax MaTeMaTHUKH — pa3BUBAIOTCS TBOPUYECKAs U MPUKIIAHAS CTOPOHBI MBILLIJICHUSI.
OO0yueHue MaTeMaTuKe 1a€T BO3MOKHOCTh Pa3BUBATh y 00YYAIOIIUXCS TOUHYIO,
palMOHANbHYI0O M MH(DOPMATUBHYIO peyb, YMEHHE OTOMpaTh HamOoJiee MOAXOISIINE

A3BIKOBBIE, CHMBOJINYECKHE, TpaUUECKre CPEACTBA AJI BBIPAKEHUS CYKICHUU U
HarJISAHOTO UX MPECTABIICHHUS.

[Ipy u3yuyeHUM MaTEeMaTHKH OCYIIECTBISETCS OOIIee 3HAKOMCTBO C METOJaMU
MO3HAHUS JIEUCTBUTEIBLHOCTH, MPEACTABICHUSIMU O NIPEIMETE U METOAAaX MAaTEMAaTUKH,
UX OTJIMYUH OT METO/IOB IPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MATEMATUKH JIJISl PEILICHUs] HAyYHBIX M MPUKIAIHBIX 3a/a4.



[IpuopurerHbiMu 1ensIMU OOydeHMsI MaremaTuke B 5-9 Kiaccax SIBISIOTCS:

dbopMHupOBaHUE IEHTPATBHBIX MAaTEMAaTHYECKUX TOHSITHH (YUCII0, BEIUYNHA,
reoMeTpuueckas (Qurypa, MepeMeHHas, BEpPOATHOCTb, (PYHKIIHA), 0OECHEUUBAIOIINX
IIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MATEMATHYECKOT0 00pa30BaHMs 00yUYarOIINXCS;

MO/ABEICHUE OOyYaroUMXcsli Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMATUKUA U OKPYXKAIOIIEro MHUpa, MOHUMAHUE MAaTeMaTUKH KaK 4acTH
oO1Iel KyJlIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKHX CIOCOOHOCTEH 00ydarommxcs,
MO3HABATENIbHON aKTUBHOCTH, UCCIEIOBATEIbCKUX YMEHUM, KPUTUUHOCTH MBIILICHUS,
MHTEpeca K U3YYEHUIO0 MaTeMAaTHUKU;

¢opmupoBanrne (YyHKIMOHATBHOW MaTEMaTHUYEeCKOW TPAaMOTHOCTH: YMEHHS
pacno3HaBaTh MPOSIBICHUS MAaTEMATUUYECKUX IMOHATUN, OOBEKTOB M 3aKOHOMEPHOCTEN
B pEaJbHBIX JKM3HEHHBIX CHUTYallUIX U MPU U3YYCHHUH APYTHX YUYEOHBIX MPEAMETOB,
NPOSIBIICHHS] 3aBUCHUMOCTE W 3aKOHOMEPHOCTEH, (OpMylIHpoBaTh HUX Ha SA3bIKE
MaTeMaTUKH W CO3/1aBaTh MaTEMaTHUYECKUE MOJIENIM, MPUMEHSATh OCBOCHHBIM
MaTeMaTUYECKU ammapaT [Jid penieHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
MHTEPIIPETUPOBATH U OLICHUBAThH MMOJYYCHHBIE PE3YJIbTAThI.

OCHOBHBIE JTMHUU COJIEPKAHUS IPOrPaMMBI 10 MaTeMaThke B 5—9 kiaccax: «Hucina
U BBIUKCIEHUS», «Anredpa» («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUS U
HEpaBeHCTBaY), « DyHKIUNY, «I'eomerpus» («['eomerpuueckue pUrypsl u uX CBOMCTBaAY,
«M3MepeHne TEOMETPUYECKUX BETUYNH»), «BeposSTHOCTh M CTaTHCTHKa». JlaHHbBIE
JIMHUY Pa3BUBAIOTCS MapajliebHO, KaX]asg B COOTBETCTBHHM C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT APYroi, a B TECHOM KOHTAKTE U B3aUMO/ICHCTBUMU.

ConeprxaHue nMporpaMMbl IO MaTEMaTUKE, pacnpeneNéHHoe o rojgam oOy4eHHs,
CTPYKTYPHUPOBAHO TakKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUMHAAIBLHBIM
BolpocaM  oOyuwarommuecss  oOpalmaauch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHHE
MaTEMaTUYECKUMH TOHATHUSIMA M HaBbIKAMU OCYIIECTBIISUIOCH MOCJIEA0BATENBHO U
MOCTYIATENbHO, C COONIOJICHUEM TMPUHIUMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAJIUCh B OOLIYI0 CHUCTEMY MaTEMaTHYECKHUX MPEJACTaBICHUN OO0y4aromuxcs,
pacmupss 1 yriryossis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO martemaTuka sIBISE€TCS 00s13aTEIbHBIM Y4eOHBIM
IpeIMeTOM Ha YpOBHE OCHOBHOTO oOuiero oOpazoBanus. B 5-9 kinaccax maremaTunka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJICIYIONIUX Y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIrOYasi 3JIEMEHTHI CTATUCTUKU U
Teopun BeposATHOcTel) M «I'eometpusi». [Iporpammoil mo maremaTHKe BBOJIUTCSA
CaMOCTOSITENIbHBIN y4eOHBINH Kypc «BeposITHOCTh M CTaTUCTHKA.

OOmiee 4MCIO YacoB, PEKOMEHIAOBAHHBIX JIJIi M3YYCHHS MaTeMaThku (0a30BBIN
YpOBEHb) HAa YPOBHE OCHOBHOTO 0011eT0 oOpa3zoBanus, — 952 gaca: B 5 kiacce — 170
yacoB (5 yacoB B HeJento), B 6 kiacce — 170 yacoB (5 yacoB B Heflento), B 7 kinacce —204
yaca (6 yacoB B Hezento), B 8 kiacce — 204 yaca (6 yacoB B Heento), B 9 knacce — 204
yaca (6 4acoB B HEJICIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBILIEI'O OBPA30OBAHUA

N3yuenue MaTeMaTUKU Ha ypOBHE OCHOBHOT'O 00111eT0 00pa30BaHus HAPaBJICHO Ha
JOCTHKEHUE OOYy4YarOUIMMHUCS JIMYHOCTHBIX, METAlPEIMETHBIX U  IPEAMETHBIX
00pa30BaTeNbHBIX PE3yIbTATOB OCBOEHUS yUE€OHOTO IIpeIMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOoCTHBIE  pe3yabTAaThl  OCBOCHHMS  MpPOrpaMMbl MO  MaTEMaTHKe
XapaKTePU3yIOTCS:

1) naTpuoTnyeckoe BOCIUTAHME:

MPOSIBJICHUEM HMHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKONW MaTeMaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTMIKEHHUSIM POCCUHCKMX MAaTEMaTUKOB U POCCHUICKOMN
MaTE€MaTUYECKOM IIKOJIbI, K MCIOJb30BAaHUIO 3THX JIOCTH)KEHHI B APYrMX HayKax M
NPUKIAAHBIX cepax;

2) rpakaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 005I3aHHOCTEN IpakJJaHWHA U PEau3aliK €ro Mpas,
IpPEJICTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SBJICHU, MPOUEAYP I'PaKIAHCKOr0 00IIecTBa (HaIpUMep, BEIOOPHI, OPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO 3THYECKMX MpPOOJIEM, CBSI3AHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM BaXHOCTH MOPAIBHO-3THYECKHUX
IPUHIUIIOB B IESITEIBHOCTU YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE Y4YacTHE B pEIICHUM MPAKTUYECKUX  3a7ad
MaTE€MaTU4eCKOM  HANpaBICEHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha NPOTSKEHUHM BCEM JKU3HM [UIsl YCNEIIHOM MpoQecCHOHATLHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHJMBUIYAbHOM TpaeKkTopun o0Opa30BaHUS U >KU3HEHHBIX IUIAHOBC
Y4€TOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOLMOHAJIBHOMY W 3CTETUYECKOMY  BOCHIPUSTHIO
MaTeMaTUYeCKnuX OOBEKTOB, 3aJad, pEIICHWH, pacCyXJIEeHUW, YMEHHUIO BHJIECTbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTalMEN B AESITEIIbHOCTH HA COBPEMEHHYIO CUCTEMY HaYUHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, MNPUPOAbI M OOIIEeCTBa,
NOHMMAaHUEM MAaTeMaTHYEeCKON HayKu Kak cepbl YETOBEUYECKOUN AESTENbHOCTH, ITAIIOB
e€ pa3BUTUS M 3HAYMMOCTU JUIA PAa3BUTHS LMBWIA3ALUH, OBJIAJACHUEM SI3bIKOM
MaTE€MaTUKH U MaTEMaTUYECKON KyJbTypOoW KaK CpPEICTBOM MO3HAHUS MUPA,



OBJIaACHUEM HpOCTCﬁMHMH HaBbIKaMH HCCJIG,Z[OB&TCJIBCKOﬁ JCATCIIPHOCTH,

6) puznueckoe BocnuTaHue, (OPMHPOBaAHHE  KYJIbTYPbl  310POBbS W
IMOLMOHAJIBHOIO 0J1Ar OOy YHs:

TOTOBHOCTBIO IPUMEHSITh MATEMATHUECKUE 3HAHUS B HHTEPECaX CBOETO 310POBbS,
BEJICHUS 370pPOBOTO 00pasza KU3HU (3A0pPOBOE MHUTaHUE, COATaHCHPOBAHHBIA PEKUM
3aHATUN U OT/bIXA, pETyIIApHas pU3nYecKas aKTUBHOCTD ), CHOPMHUPOBAHHOCTHIO HABbIKA
peduiekcun, TpU3HAHHEM CBOEro MpaBa Ha OMMOKY M TaKOro >kK€ IpaBa Jpyroro
YeJI0BEKa;

7) 3K0JI0OrHYeCKO0e BOCIIUTAHME:

OpHCHTallMel Ha NMPUMCHCHHE MAaTeMAaTHUYCCKUX 3HAHUH IS PEIICHUS 3a]1auB
00J1aCTH COXPAHHOCTH OKPYKaloIlleH Cpe/bl, IJIaHUPOBAHMS TOCTYIIKOB M OIICHKH HMX
BO3MOYKHBIX TIOCIICJICTBUNA IS OKPYKAIOIICH Cpeabl, OCO3HAHHEM TJI0OAIBHOTO
XapakTepa AKOJOTUUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

8) aganTanus K M3MEHSIIOIUMCS YCJIOBUSIM CONMAJIBLHON M IPUPOAHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSIX HEONPEIEIEHHOCTH, MTOBBILICHUIO YPOBHS
CBOECII KOMIIETEHTHOCTH 4Y€pe3 MPaKTUYECKYIO NESITEIIbHOCTh, B TOM YHCIE YMEHUE
YUUTBCS Y APYTHUX JIOJEH, IpuoOpeTaTb B COBMECTHOW NE€ATEIbHOCTH HOBBIE 3HAHMS,
HABBIKH U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOAUMOCTBIO B ((OPMHUPOBAHUM HOBBIX 3HAHUI, B TOM 4Hcie HOpPMYIUpPOBATh
UJIeU, IOHITHS, TUIIOTE3bI 00 00BEKTAX U SBJICHUAX, B TOM YHCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JIe(PULUTHl COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, TJIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHHUMATH CTPECCOBYIO
CUTYaIIMIO KaK BBI30B, TPEOYIOUINI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMbIE PEILICHUS
U IeUCTBUS, POPMYIHPOBATH U OLIEHUBATh PUCKH U MOCIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOeHUS TPOrpaMMbl IO MaTEMaTUKE Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpaszoBaHus y oOydaromierocsi OyayT copMupoBaHbl METalpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIOIIUECS OBJAJCHUEM YHUBEPCAIbHBIMHA TIO3HABATEIHLHBIMH JCHCTBUSMH,
YHUBEPCATbHBIMM ~ KOMMYHUKATUBHBIMU  JICUCTBUSIMU U yYHUBEPCAIbHBIMU
PETYISATUBHBIMU JEHCTBUSMH.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIE Y4eOHbIC ACHCTBUS
ba3oBble joru4yeckue 1eHCTBUA:

BbIABJIATL MW XapPaKTCPU30BATH CYIICCTBCHHBLIC TIPU3HAKKM MATEMATHUUYCCKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHSTHSAMHU, (GOPMYIUPOBATH OIMpPEaACIICHUS
HOHS[THfI, yCTaHaBJIMBATb CymeCTBeHHBIfI IIPHU3HAK KHaCCI/I(l)I/IKaHI/II/I, OCHOBaHUA I
00001IIeHNs ¥ CPAaBHEHMUSI, KPUTEPUU MTPOBOJIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (GOPMYIUPOBATH U MPEOOPA30BBIBAThH CYXKICHUS: YTBEPAUTEIIbHbBIE



U OTPULIATEIIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIISITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W INPOTUBOPEUHUSAB
(dakTax, JaHHBIX, HAOJIONEHUSAX M YTBEPKACHUAX, Mpengaratb KpUTEPUUIIA
BBIIBJIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

JIEJIaTh BBIBOJIBI C MCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKIIIOUCHUH, YMO3AKIYCHUH 10 aHAJIOTUU;

pa3buparh J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH  (IpsIMbIE U OT
IPOTUBHOTO), IIPOBOJIUTH CaMOCTOSITEIIHO HECJI0XKHBIC J0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAMBATh aApPTYMEHTAIMIO, MPUBOAUTH MPHUMEPH U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHMUS;

BBIOMpaTh CIOCOO perieHust y4eOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosiee MOAXOMALUINI ¢ YUETOM CaMOCTOSITENBHO BbIJECIEHHBIX
KpUTEPHUEB).

ba3zoBble uccienoBarebCKue 1eMCTBUA:

UCIIOJIb30BaTh  BOIMPOCHl KaK HCCIEIOBATEIbCKUA HMHCTPYMEHT TO3HAHUA,
(bopMyIHpPOBaTh BOMPOCH], (PUKCHUPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHLHO
yCTaHaBJIMBaTh MCKOMOE M JaHHOE, (OpMHPOBATh TMIIOTE3Yy, apTyMEHTHUPOBATh CBOIO
MO3UIINI0, MHCHHCE,

MIPOBOJIUTH 1O CAMOCTOSTEILHO COCTABICHHOMY IIaHY HECJIOXKHBIN SKCIICPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAaHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEN MaTeMaTUYECKOro O0OBEKTA,
3aBUCUMOCTEN O0BEKTOB MEKY COOOIi;

CaMOCTOSATENbHO (OPMYIHPOBAaTh OOOOIIEHUST W BBIBOJABI IO pPE3yJIbTaTaMm
MPOBENEHHOTO HAOJIOJEHHUS, UCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX
pE3yNbTATOB, BHIBOJOB M 0000IIIEHNUI;

POTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TIpollecca, a TakKe BBIJABUTATH
MIPEAIOJIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanueii:

BBISBIIATh ~ HEJIOCTATOYHOCTh W HM30BITOYHOCTh  WHGOPMAIMH,  JaHHBIX,
HEOOXOMMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMpPATh,  AHAJTU3UPOBATh, CHUCTEMAaTU3UPOBATH W  HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUAOB U (POPM IpeICTaBIICHNUS,

BBIOMPATH (POopMy mpecTaBieHrss HHPOPMAITUK U UILTFOCTPUPOBATH PelllacMble
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi 1 MX KOMOWHAIIUSMH,

OIICHMBATh HAJEKHOCTh MH(GOPMAITUH TI0 KPUTEPHUSIM, TIPEITIOKCHHBIM YIUTEIEM
WM COPMYITHPOBAHHBIM CaMOCTOSITEIIBHO.

KOMMYHI/IKaTI/IBHI)Ie YHUBEPCAJIBbHBIC yqeﬁnble JeHCTBUS:

BOCIIpUHUMATL H (bOpMyHHpOBaTB CYXKIACHUSA B COOTBCTCTBUMU C YCIOBUAMH U
OeIsIMu O6IH€HI/IH, SICHO, TOYHO, I'PaMOTHO BBIPpAKATb CBOKO TOYKY 3PCHHUA B YCTHBIX
N MMCbMCHHLIX TCKCTAX, AaBaThb IIOACHCHUA 110 XO04Y PCHICHUA 3ada4, KOMMCHTUPOBATH



HOJTyYEHHBIN pe3ysbTarT;

B XoAe OOCyXIeHHus 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOil TEMBI,
po0JIeMbl, pelaeMoi 3a/a4uu, BBICKA3bIBAaTh MJIEW, HALIEJICHHBIC HA MOMCK PELICHMS,
COMOCTAaBIISATh CBOM CYXIEHUS C CYXICHUSMU JAPYTHX YYaCTHHUKOB JIMAjora,
oOHapyXMBaTh pa3jiluue U CXOJCTBO MO3ULUH, B KOPPEKTHON Gopme (popMyIupoBaTh
pa3HOIJIaCHsl, CBOU BO3PAKEHNUS,

OpPEICTaBISATh PE3yJNbTaThl PELICHHs 3aJaud, 3KCIEpUMEHTa, HCCIEI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4YETOM 3ajad
NPE3EHTAlNU U OCOOEHHOCTEN ayIuTOPHH;

IOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAIbHON pabOThI
IPU PEIICHNN y4eOHBIX MaTeMaTHUECKHX 3a71a4;

OPUHUMATh LE€Jdb COBMECTHOM JEATENBbHOCTH, IUIAHUPOBATh OPIraHU3ALMIO
COBMECTHOI paboThI, pacipeneisTh BUAbl padoT, 10rOBapUBaThCs, 00CYkKAATh MPOLIECC
U pe3yibTaT paboThl, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopmax padoTel (0OCyXneHHs, OOMEH MHEHHSIMH,
MO3TOBBIE IUTYPMBI U IPYTHUE), BHIIOJIHATH CBOIO YAaCTh padOThl U KOOPAUHUPOBATH CBOU
JEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOLIUI
OPOAYKT IO KPUTEPUSIM, CHOPMYITHPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUSI.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS
Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH, ajJrOpPUTM pelieHus 3a7adyu (WM ero 4acTh),
BBIOMpATh CMOCOO peIIeHUs C Y4YETOM UMEIOIIUXCS PECypcoB M  COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHUPOBAaTh W KOPPEKTHPOBATH BAapPHUAHTBI PEHICHHH C YIETOM
HOBOW MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJAJIeTh CIOCOOAMHU CaMOINpPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yjbTaTa
pelleHnss MaTeMaTHYeCKOM 3aj1auu;

OpeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTh INpU pEIICHUH 3ajauH,
BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, HANJIEHHBIX
OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa [EATEIbHOCTH TIOCTABICHHOW IENH U
YCIOBUSIM, OOBSCHATh NPUYUHBI JOCTHDKCHUS WJIM HEJIOCTIDKEHHUS II€JIM, HaXOJUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrPAMMBI [10 MATEMATHUKE MPEACTABICHBI IO
rojam oOydeHHUsl B CIEAYIOLIUX pa3lenax MpPOorpaMMbl B paMKaxX OTAEIbHBIX y4eOHBIX
KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7-9 kiaccax — KypcoB «Anredpay,
«I"'eomeTpusd», «BEpOSITHOCTb U CTATUCTUKAY.



PABOYASA ITIPOT'PAMMA YYUEGHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

INOACHUTEJIBHAA 3AIITMCKA

[IpuoputeTHbIMH LIETSIMU OOy4YeHHS MaTeMaTuke B 5—0 Kiaccax SBISIFOTCS:
npoJoJbKeHne (GOPMUPOBAHUS OCHOBHBIX MAaT€MAaTHUYECKUX TOHSTHHN (YHCIIO,
BEJMYMHA, TeoMeTpuueckas @urypa), 00eCleyuBaOIMX MPEEMCTBEHHOCTh U

MEPCHEKTUBHOCTh MAaTEMAaTHUECKOT0 00pa30oBaHus 00yUarOUXCs;

pa3BUTHE MHTEIJICKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH OOydYarommxcs,
MO3HABATEJIbHON aKTUBHOCTU, HCCJIEAOBATENLCKUX YMEHUM, MHTEpeca K H3YUYCHHIO
MaTE€MaTUKHU;

MO/BEACHUE OOyYaroUMXCsl Ha JOCTYIIHOM JJii HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTEMATUKU U OKPY’KAIOIIET0 MUPA;

(dopmupoBaHre (PYHKIUOHAIBHOM MAaT€MAaTHYECKOW TI'PaMOTHOCTU: YMEHUS
pacno3HaBaThb MaTEMaTUYECKUE OOBEKTbl B pEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
IPUMEHATH OCBOCHHBIE YMEHHUs [UISl PELICHHs IPAKTHUKO-OPUEHTHUPOBAHHBIX 3aJad,
UHTEPIPETUPOBATh MOJYUYECHHbIE pE3yJbTaThl W OLIEHMBaTh HMX HA COOTBETCTBUE
IIPaKTUYECKON CUTYALUH.

OCHOBHBIE JIMHUM COJEpKaHUS Kypca MareMaTuku B 5—6 Kiaccax —
apumeTnyecKkas 1 T€OMETPUYECKasi, KOTOPbIE Pa3BUBAIOTCS NapaJIeNbHO, KaKIasB
COOTBETCTBUM C COOCTBEHHOW JIOTMKOHM, OJHAKO, HE HE3aBUCHMO OJIHA OT JPYroM,a B
TECHOM KOHTaKT€ M B3aMMOJCHCTBHU. Takke B Kypce MAaT€MATHKU HPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU ajre0pbl U ONMKUCATEIbHON CTATUCTUKU.

N3ydyenne apupMeTHUECKOro MarepHuajla HAYMHAETCS CO CHUCTeMaTH3aluu U
pa3BUTHUS 3HAHUN O HATYpaJbHBIX YUCIIAX, IOJYYEHHbBIX HA YPOBHE HaYaJIbHOTO OOIIEro
oOpa3zoBanus. IIpy 53TOM COBEpILIEHCTBOBAHME BBIYUCIMTEIIBHOM TEXHUKH U
(opMupOBaHHE HOBBIX TEOPETHMUECKUX 3HAHUM codeTraercsi C  pa3BUTHEM
BBIYMCIIUTEILHON KYJBTYpPbl, B YaCTHOCTH C OOy4YE€HHEM MPOCTEHIINM MpUuéMaM
OPUKUAKA W OLEHKM PE3yJIbTaTOB BbIUMCICHUU. M3yueHue HaTypalbHBIX YHCEN
IPOJ0JIKaAeTCs B 6 KJIacce 3HAKOMCTBOM € HAYAJIbHBIMU MOHSTHSIMU TEOPUU IETUMOCTH.
Hauano u3ydenusi OObIKHOBEHHBIX U ACCATUYHBIX APOOEH OTHECEHO K 5 Kiaccy. ITO
HEePBbIi ATaIl B OCBOEHUH APOOEH, KOr1a MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMH UJIESIMU,
NOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IpoOei B IOJHOM 00bEME
IpEIIIeCTBYET U3yUEHHUIO JECITUUHBIX ApoOeH, 4TO 11eecO00pa3HO C TOUKHU 3PCHHUS
JIOTUKH W3JI0KEHUS] YUCJIOBOM JIMHUM, KOTJIa MpaBUiia JEUCTBUN C JECITUUHBIMU
ApOOSIMH MOYKHO OOOCHOBATh YK€ W3BECTHBIMU AJTOPUTMAMHU BBITIOJIHEHUS JCHCTBUIMA
C OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JCCSITHYHBIMU JPOOSIMH PACIIUPUT
BO3MOYKHOCTH JJIsI TIOHUMaHUsI 00y4arolMMUC TPUKIAJHOTO MPUMEHEHUsI HOBOU
3alMCH MPU U3YYEHUH JPYTUX MPEIMETOB M IPU MNPAKTUYECKOM HCHOJIb30BAHUM.
K 6 kiaccy oTHeCEH BTOPOI 3Tan B U3YUYEHUH JAPOOEH, T/1€ MPOUCXOAUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U NIPe0Opa3oBaHusl qpoOei, 0CBOCHHE HOBBIX

BBIYHMCIIUTEIbHBIX aJTOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIICHHU, B TOM YHCIIE
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3HAUYEHUN BBIPAXKEHUHN, COAEpKAUMX UM OOBIKHOBEHHbIC, U JI€CSITHYHBIE IpoOH,
YCTaHOBJICHHE CBSI3€H MEXIy HUMH, pACCMOTPEHHE MPUEMOB PELICHHS 3a/1a4 Ha IPOOH.
B Hauane 6 kiiacca mpoUCXOAUT 3HAKOMCTBO C IMOHSATHUEM IPOIICHTA.

Oco0eHHOCTBIO N3YUEHHS TIOJIOKUTENBHBIX U OTPULIATEIbHBIX YHCEIN SBISAETCS TO, UTO
OHHM TaK)K€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO ATanoB. B 6 kiacce B Hauase u3yyeHus
TeMbl «Ilon0KUTENbHBIE U OTPULATENLHBIE YHCTIa» BhIIEseTCs moareMa «Llensie uncnay,
B paMKax KOTOPOM 3HAKOMCTBO C OTpPULATEIbHBIMH YHCIAMU M JEHCTBHIMMUC
MOJIOKUTEJIbHBIMU 1 OTPHUIIATEIIbHBIMU YUCIAMHU [TPOUCXOUT Ha OCHOBE CO/IEPKATEIBHOTO
NOJX0/1a. DTO MO3BOJISET HA JOCTYITHOM YPOBHE MO3HAKOMHTH O0YYaIOIIMXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU MOHSTHSIMH TE€MbI, B TOM YHCJI€ M C MpaBUJIaMU 3HAKOB IPH
BBITIOJIHEHUU apu(METHUECKUX JeicTBUA. M3ydeHue panmoHalbHBIX YHCENT Ha 3TOM HE
3aKOHYMTCS, a OyIeT MPOJOIKEHO B Kypce areOphl 7 Kiacca.

[Ipy o0Oy4yeHUM pEIIEHHI0 TEKCTOBBIX 3aJady B 5—6 KiaccaXx MCHOJIb3YIOTCA
apumernyeckue npuémsl perieHus. [Ipu oTpaboTke BEIUUCIUTENBHBIX HaBBIKOB B 5—6
KJIACCaxX PacCMaTPUBAIOTCS TEKCTOBBIE 3a/1a4 CJIEAYIOIIMX BUJIOB: 33/1a4l HA ABUKCHUE,
Ha YacTH, Ha IOKYNKHU, HAa padOTy U MPOU3BOJUTENBHOCTD, HAa IPOLIEHTHI, HA OTHOLLICHUS
u nponopuuu. OOyyaroluecss 3HaAKOMSTCS ¢ MpUEMaMH pELIeHUus 3a1ay rnepedopom
BO3MOYKHBIX BapHUaHTOB, y4darcsl paboTaTh ¢ MH(pOpManuen, npeIcTaBlieHHoN B Gpopme
TaOJIHI] WK JTUATPaMM.

B mporpamme yueOHOro kypca «Maremartnka» MNpeayCMOTpPeHO (HhOpMHUpPOBAHUE
IPONEAECBTUUECKUX aNreOpanyeckux mnpeacTaBieHud. bykBa kak CUMBOJI HEKOTOPOIO
YuCJIa B 3aBUCUMOCTH OT MAaTE€MaTUYECKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
bykBeHHass CHMBOJIMKA IIMPOKO MCHOJB3YETCA TMPEXAE BCEro s 3alucH OOMIMX
YTBEPXKACHUHN U NIPEIIOKEHUH, (POPMYII, B YACTHOCTH Il BBIYUCIICHUS] TEOMETPUUECKUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS YUCIA.

B nporpamme yweOHoro kypca «Maremartuka» mpeACTaBlIeHa HarjsaHas
reOMETpHsi, HalpaBJIC€HHAs Ha pa3BUTHE OOPA3HOIO MBIILJIEHUS, TPOCTPAHCTBEHHOTO
BOOOpa)KeHUs, U300pa3UTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tall B U3YyYEHUH I€OMETPUH,
KOTOPBI OCYIIECTBIISIETCA Ha HArAJHO-NMPAKTUYECKOM YPOBHE, OIHPAETCSHA
HarIsiAHO-O0pa3HOe  MBIIUICHHE  OOydaromuxcs.  bonbimas  poiab  OTBOJIUTCS
IPAKTUYECKOHN JAESTeIbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIeTupoBaHuto. O0yuaroumecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (PUTYypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUIUMU  KOHPUTYpaIMsIMH, Yy4aTcsi wu3o0paxkaTb WX Ha HEIWHOBAHHOW U
KJIeTyaTol Oymare, paccCMaTpuBalOT MX MPOCTEHIMe CBOMCTBA. B mporecce uzydeHus
HarJsAHOW T€OMETPUHU 3HAHUS, MOJyYeHHbIE OOYyYarolIMMUCA HAa YPOBHE HAdajJbHOTO
oO1ero o0pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCA.

CornacHo yuyeOHOMY TUIaHy B 5—06 Kilaccax M3y4aeTcs UHTETPUPOBAHHBIN MTPEAMET
«MaremaTrka», KOTOPBIA BKIIOYAaeT apu(PMETUUYECKU MaTepual W HarJsaIHYIO
TeOMETPHUIO, a TAKXKE MPOINEAECBTUUECKUE CBEACHUSA U3 aIreOphl, JIEMEHTHI JIOTUKH U
HayaJia OMKUCATEIbHOU CTaTUCTUKHU.

OO6iee yncao 4acoB, PEKOMEHI0BAHHBIX JIJIs1 U3yUYeHUsI MaTeMaTuku, — 340 4acoB:
B 5 knacce — 170 gyacoB (5 yacoB B Hefeno), B 6 kitacce — 170 yacoB (5 4acoB B HEZIEIIIO).



COAEPXKXAHUE OBYYEHUA
S KIIACC

HarypaJjbHble unc/ia 4 HYJIb

Harypansnoe wuyuncmo. Psg HarypanmpHbiX umcen. Ywucino 0. H3o0paxeHue
HATypaJbHBIX YUCEJ TOUKAMU Ha KOOPJUHATHOU (YMCIOBOM) IPSIMOA.

Ilo3unmonHas cucrema cuuciaeHus. PuMckasg Hymepanus Kak [OpUMED
HEIO3UIMOHHOM CUCTEMBI CUUCIIeHUs. [lecaTuuHas cucremMa CUuCICHUS.

CpaBHEHHE HAaTypaJbHBIX YHCEN, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crioco6s1 cpaBHeHusA. OKpyTIIEHNE HATYPATbHBIX YUCEIL.

CrnoxxeHre HaTypalbHBIX YUCEN, CBOMCTBO HYJS MPHU CIOKEHUU. BrlunTanue Kak
nercTBre, o0paTHOE CIOKEHHIO. Y MHOKEHUE HATypajbHBIX YHCEN, CBOMCTBA HYJA U
€IMHULBl TpU yMHOXEHUH. JlenmeHue Kak JelcTBHE, OOpaTHOE YMHOMXKEHHIO.
KomnoHeHTs! neiicTBuil, cBsA3b Mexay HUMH. [IpoBepka pesynbrata apupmMeTHuecKOro
neiicteus. [lepemecTuTenbHOE M COYETATENIBHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS H
YMHOKEHHSI, pacClpeeInTEIbHOE CBOMCTBO (3aKOH) YMHOKECHHS.

Hcnonb3oBanue OykB JjIsi 0003HAYEHUS] HEU3BECTHOI'O KOMIIOHEHTA M 3alHCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

JlenuTenu U KpaTHBIE YHCIIA, PA3JIOKEHNE Ha MHOXUTENU. [IpocTeie n cocTaBHbIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTkoM.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEJIEM. 3allMCh YMCIA B BUAE CyMMBI pa3psIHbIX
CJIaracMbIX.

HucnoBoe BrlpakeHUE. BpluMCiIeHHEe 3HAUYCHUM YUCIIOBBIX BBIPAXKEHUU, MOPSAIOK
BBITIOJIHEHNS NE€UCTBUU. VICNOJIB30BaHWE NPU BBIYMCIEHUSAX IEPEMECTUTEIBHOTO WU
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHHSI M YMHOXEHUS, PacHpeIeIUuTeIbHOrO
CBOVCTBA YMHOXEHHS.

Jpodu
[IpencraBienue o ApoOU Kak crocoOe 3amucu 4acTu BeJIMUUHbI. OOBIKHOBEHHBIC

npobu. IlpaBwibHbIE W HeNpaBwibHbIE ApoOu. CmemiaHHas IpoOb, MPEICTaBICHUE
CMEIIaHHOW JpoOHM B BUAEC HEMPABWIHHOW APOOHM W BBIJICJICHUE IE€JIOM YacTH 4YHCIIa
U3 HenpaBWwIbHOW apoOu. M3o00pakeHue apoOEil TOYKaMM Ha YKMCIOBOM MPSIMOM.
OcHoBHoe cBoiicTBOo apobu. Coxparmienue npobeii. [lpuBenenue apodbw K HOBOMY
3HameHateno. CpaBHeHUE ApoOei.

CrnoxeHue W BbIYMTaHHE JpoOeil. YMHOXEHUE W JCJeHUEe ApoOei, B3auMHO-
oOpatHbie Apobu. HaxoxaeHre yacTy 1esI0ro U 1eJI0To M0 €ro YacTH.

JHlecatuunas 3anuck gpoOeit. IlpencraBieHue JecATUYHOM JpoOM B  BHUJC
OObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApoOed TOYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue AEHCTBUS C JECATUUYHBIMU JPpoOsMU. OKpyTrieHUEe eCITUIHBIX
TpoOeii.
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Pemenue TeKCTOBBIX 3724

Pemenne TekcTOBBIX 3adad apu(METHUYECKHM CrocoOoM. PemieHue Jormyeckux
3amad. Peienue 3agauy nepeboOpoM BCeX BO3MOXKHBIX BapuaHTOB. Mcmonb3oBaHue npu
pEIIeHNH 3a7a4 TaOJIUI] U CXEM.

Pemenue 3amay, coneprkaimx 3aBUCUMOCTH, CBSI3bIBAIOIIAE BEJIMYUHBI: CKOPOCTb,
BpEMSs, PACCTOSIHUE, II€HA, KOJMYECTBO, CTOMMOCTb. EIMHUIBI H3MEPEHUSA: MACCHI,
00BEMa, IeHBI, PACCTOSIHUS, BpEMEHHU, CKOPOCTH. CBS3b MEXKIY CAMHHUIIAMHU W3MEPCHHUS
Ka)KJI0M BEJIMYMUHEIL.

Pemenre ocHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHre TaHHBIX B BUJIE TAOIHI, CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsinueie npeactaBieHust o ¢urypax Ha IJIOCKOCTU: TOYKA, MpsMasi, OTPE3OK,
JIy4, YrOJ1, IOMaHasi, MHOIOYT'OJIbHUK, OKPYXKHOCTb, Kpyr. YToJ. [IpsMon, ocTpslid, TyIIon
Y Pa3BEPHYTHINA YTJIBI.

JInuHa OTpe3Ka, METPUYECKHWE EAWHULBI JJIUHBL. JlIrMHA JOMaHOH, MEPUMETP
MHOTI'OyT0JIbHUKA. MI3MepeHune 1 oCTpOCHUE YIJIOB C HOMOUIBIO TPAHCHOPTUPA.

Harnsanele mnpenctaBiaeHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
NPSIMOYTOJILHUK, KBaJpaT, TPEYTOJIbHUK, O PABEHCTBE (UTYP.

N3o0paxkenne ¢uryp, B TOM uyuciae Ha kieryatoi Oymare. Iloctpoenue
KOH(pUTypaluii U3 yacTel mpsiMOid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJieT4aTol Oymare.
Hcnonp30BaHne CBOWCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaAPATA.

[momans  OpAMOYrOJbHUKA U MHOTOYTOJIBHUKOB, COCTaBJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM YHCJE (PUTYp, M300paKEHHBIX Ha KieTyaTon Oymare. EuHUITbI
V3MEpPEHUS TUIOLIAIH.

Harmsinaple mpenctaBieHUs O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJbHBIN
napasuienenunes, Kyo, MHOrorpaHHuku. M300paxkeHue NpoCTeUIX MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u mapamienenunena. Co3nanue Mojelield MHOTOTPAaHHUKOB (13 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JAPYTHX MaTePHAJIOB).

O0BEM MPAMOYTOIBHOTO Mapasuienenunesaa, kyoa. Enuauipl nuamMmepenus oobéMma.

6 KJIIACC

HarypaabHblie ynciaa

ApudmeTrnueckue JEHCTBUS C MHOTO3HAYHBIMH HATYPaJbHBIMH  YHCIIAMH.
YucrioBble BbIpaKE€HUs, MOPSJIOK NEHCTBUM, MCIONb30BaHUE CKoOOK. Mcnonb3oBaHue
OpU BBIYUCIICHUSX TEPEMECTUTEILHOTO M COYETATEIbHOTO CBOMCTB CIOXEHHUS U
YMHOXEHHS, PaclpeleIuTeIbHOTO CBOWCTBa yMHOXKeHUs. OKpyTriieHHe HaTypaibHBIX
qrCel.

Jlenutenu u KpaTHBIC YUCIIA, HAUOOJBITUI OOIIUI TeTUTETh U HANMEHbIIIEe 0011Iee
KpaTHoe. J[enmuMocTh CyMMBbI M POU3BECHUS. [lereHne ¢ ocTaTKoM.
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Apoou
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHE U ynopsaouYMBaHuE ApoOeit. Pemienne 3amad Ha HAXOXIACHUE YacTHOT
1[EJIOTO U 1IeJIOTO 1Mo ero yacTH. poOHoe yKciio Kak pe3ynbTat neneHus. [IpencraBnenue
JECATUYHOU JpoOM B BUJE OOBIKHOBEHHOH ApOOM M BO3MOXHOCTH MPEJCTABICHUS
OOBIKHOBEHHOU Ipo0OU B BUE NeCATUYHON. JlecaTHIHBIC APOOH N METpHUUYECKasl CHCTEMa
Mep. ApudMerudyeckue ACHCTBUS U YHCIOBBIE BBIPAKEHHUAC OOBIKHOBEHHBIMHU U
JNECATUYHBIMU IPOOSMHU.

OtHotenue. Jlenenue B JaHHOM OTHOLIEHUU. Macita0, nponopuus. [Ipumenenue
MIPOTIOPLHN NPH PEIICHUH 3aa4.

[Toustue mpoueHTa. Beruucienue mpoiieHTa OT BEIMYMHBI M BEJIUMYUHBI MO €€
NpOLIEHTY. BpIpakeHHe MpPOLEHTOB JAECATHYHBIMU JpoOsmu. Pemienuwe 3agauHa
MPOIIECHTHI. BbIpakeHuEe OTHOIICHUS BEJIMUMH B MPOLICHTAX.

HonoxureabHbIC M OTPULIATEIbHBIC YHCJIA

[TonoxutensHble W OTpuULATENbHBIE yHucna. Llenple wucma. Monynes yucna,
reoMeTpuYecKasl HHTeprpeTanus Moays ynucia. M3o0paxeHue ynucesn Ha KOOpAUHATHOM
npsamoil. YucnoBele npomexyTku. CpaBHeHue yucen. ApupMeTHUYecKue AEUCTBUSIC
IIOJIOXKUTEIBHBIMUA U OTPULIATEIIEHBIMU YUCIIAMM.

[IpsamoyrosibHas cucremMa KOOPAMHAT Ha IUIOCKOCTH. KoopanHatel TOYKH Ha
IJIOCKOCTH, abcuucca U opauHata. lloctpoeHue Touek u QuUryp Ha KOOPAMHATHOMN
IIJIOCKOCTH.

ByKkBeHHbIE BbIPpAKeHUA

[Ipumenenue OyKB IJIsi 3alMMCH MaTEMAaTHUYECKUX BBIPAKEHUM W TIPEIJIOKECHUI.
CpoiicTBa apu(MeTHUeCKUX JCHCTBUNA. bByKBEHHBbIE BBIPAKEHHS W  YHUCIIOBbBIE
IIOJCTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IepUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajuienenunena u Kyoa.

PemieHune TeKCTOBBIX 33124

Pemienne TekCTOBBIX 3adad apu(METHUYECKUM CIIOCOOOM. PellieHne JoTMYecKux
3aa4. Pemenue 3amay mepebopoM BCceX BO3MOKHBIX BAPHUAHTOB.

Pemienue 3agad, comeprKaiux 3aBUCUMOCTH, CBSI3bIBAIOIIUX BEJIMUYUHBI: CKOPOCTD,
BpeMsI, PaCCTOsIHUE, [ICHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EAMHUIIBI M3MEPEHUS: MacChl, CTOMMOCTH, PAaCCTOSIHHUS, BPEMCHH, CKOPOCTH.
CBs13b M@Ky €IMHUIIAMU U3MEPEHUS KaXKI0W BETUYUHBI.

Pemenune 3amay, CBSI3aHHBIX C OTHOIIEHHWEM, MPOIMOPIIMOHATBLHOCTHIO BEJUYUH,
MIPOIICHTAMH; PEIICHHE OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPXKECHUH I10 YCIIOBUIO 3aJ1a4H.

IIpencraBierre JaHHBIX C TOMOIIBIO TaOmui, u jauarpamMm. CronOuareie
JMarpaMMBbl: YTEHHE U TTOCTpOeHUE. UTeHHE KPYTrOBhIX IHArpaMM.
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Harasignas reomerpus

Harnsoaeie npencraBnenus o (Gurypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
Jyd, YroJ, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBHUK, OKPYKHOCTD,
KpYT.

B3anMHOe pacrosnioxkeHue IByX MPSMbBIX Ha IUIOCKOCTH, MapajulesIbHbIE MpSMBIE,
NEPIEHIUKYISIPHBIE NpsAMbIE. MI3MEpeHHne pacCTOSHUI: MEXY ABYMsI TOUKAMU, OT TOUKH
710 MIPSIMOM, JUTMHA MapIIpyTa Ha KBaJpaTHOW CETKeE.

MN3mepenre © IOCTPOEHHME YIJIOB C IOMOUIBIO TpaHcHoptupa. Bumsl
TPEYTOJIbBHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIIOYTOJbHBIA, PAaBHOOEIPEHHBIH,
PaBHOCTOPOHHUI. UeThIPEXYTOJbHUK, IPUMEPBI YETHIPEXYTOIBbHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: HCIOJb30BaHUE CBOWCTB CTOPOH, YIJOB, aAuaroHaneil. M3oOpaxeHue
TeOMETPUUECKUX (UTyp Ha HEJIWHOBAHHOW OyMare ¢ HCIOJIb30BaHUEM ITUPKYJIS,
JUHEWKH, YrolbHHKA, TpaHcnopTupa. [loctpoenus Ha kieTuaToi Oymare.

[lepumerp MHoroyronbHuka. [loHaTne miomann GUrypel, €IUHHUIB U3MEPEHUS
wiowaau. [pubnmxénnoe n3mepeHue miomagu Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [Ipnbnmxénnoe n3MepeHue IJIMHbI OKPY>KHOCTH, IJIOMIAU KpyTra.

CummeTpust: IeHTpabHas, 0CeBas U 3€pKalibHasi CHMMETPUU.

[TocTpoeHne cuMMETPUYHBIX QUTYP.

Harnsgaeie npeacTaBiaeHus 0 NPOCTPAHCTBEHHBIX (DUTypax: Mapajliesenume, Kyo,
MpU3Ma, MUpaMuJIa, KOHYC, HUIUMHAD, map u cpepa. M300pakeHne npocTpaHCTBEHHBIX
¢uryp. IlpumMepsl pa3BEPTOK MHOTOTPAHHUKOB, IMIIMHAPA U KOHyca. Co3aaHue Moenen
IPOCTPAHCTBEHHBIX PUTYp (13 OymMaru, IpOBOJIOKH, IJIACTUIMHA U APYTHX MAaTEPUAJIOB).

ITonsatne o0bEMa, enuHMIBI u3MepeHus o0béMa. OOBEM MNPSIMOYTOJIHHOTO
napajienenunena, Kyoa.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS MPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 5 KJjacce:

Yucsia 1 BbIYUCICHUS

[lonumMaTe U MPaBWIBHO YHOTPEOJSITH TEPMHHBI, CBSI3aHHBIE C HATypPalbHBIMU
YHUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JTPOOSMHU.

CpaBHUBaTh M YNOPSAJI0YMBATH HATypaJibHbIC YUCJIA, CPABHUBATh B MPOCTEHUIIUX
ciy4dasix OOBIKHOBEHHBIE IPOOU, TECATUUHBIC TPOOH.

CoOTHOCUTBH TOUYKY Ha KOOPJIMHATHOM (YMCITIOBOM) MPSIMOIM C COOTBETCTBYIOIIUM €H
YUCJIIOM M W300pakaTh HATypajdbHBIC YHCIIAa TOYKAMH HA KOOPJAMHATHOW (YMCIIOBOM)
MIPSMO.

Breimonasate  apudmernueckue  IEeWCTBHST ¢ HATypalbHBIMH  YHCJIAMH,
C OOBIKHOBEHHBIMH JAPOOSIMU B IPOCTEUIINX CITyUasiX.

BrINoaHATE IPOBEPKY, TPUKHUIIKY PE3YIbTATA BHIYUCICHUIA.

OKpyTIJIsITh HaTypaJbHbIE YHCIIA.
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Pemenue TeKCTOBBIX 3724

Pemates TekcTOBBIE 3amauu  apuUPMETHISCKAM CIIOCOOOM W C  TIOMOIIBIO
OpPraHW30BaHHOTO0 KOHEYHOTO Iepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pematp 3amaun, cogepxkaiiyie 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUUYUHBI: CKOPOCTb,
BpEMSI, PACCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKWE 3alUCH, CXEMBbI, TaOJUIIBI, 0003HAUEHUS TPU PEIICHUU
3aj1a4.

[Tonb30BaThCSI OCHOBHBIMHU €IMHUIIAMU W3MEPEHHMS: 1I€HbI, MACChl, PAaCCTOSHUS,
BPEMEHH, CKOPOCTH, BBIPAXKATh OJHU €IMHULIBI BEJTUYUHBI YEPE3 IPYTHE.

N3Bnekath, aHaIM3UpOBaTh, OILEHUBATH HWH(OOPMAILIUIO, IPEICTABICHHYIO
B TaOJMIle, Ha CTOJIOYATON IUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHbIE JIaHHbBIC,
HCIIOJIb30BaTh JIAaHHBIC IIPU PEILIEHUM 3a]1a4.

Harasimnas reomerpust

[Tonmp30BaTHCS TEOMETPUUECKUMU MOHITUAMU: TOUKA, MpsiMast, OTPE30K, JIyd, Yro,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs mNpUMEpPHl OOBEKTOB OKPYXKAIOIIETO MHpA, HUMEIUX Hopmy
M3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C VyIJIAMU: BEpIIMHA CTOPOHA,C
MHOTOYTOJIbHUKAMH: YTOJI, BEPIIMHA, CTOPOHA, THATOHANb, C OKPYXKHOCTBIO: PaanycC,
JIAAMETP, LEHTP.

N300pakaTh n3ydeHHbIE TEOMETpUYECKUE (PUTYpHI HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ OMOIIBIO IUPKYJISI ¥ JIMHEUKHU.

Haxonute mIMHBI OTPE3KOB HEMNOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIIBIO
JIMHEN KU, CTPOUTH OTPE3KH 3aJaHHOU JIJIMHBL;, CTPOUTH OKPYKHOCTbB 33JJaHHOT'O painyca.

Hcnonbp30BaTh CBOMCTBA CTOPOH W YIJIOB NPSMOYIOJIBHHUKA, KBajpara Uil HUX
MOCTPOEHMU S, BBIUUCIIEHUS TUIOIIAAN U IEPUMETPA.

Boluucnsate mepuMeTp W IJIOMIAAL  KBajapara, NPSIMOYTOJbHUKA, (QUTYp,
COCTABJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHCIIe (GUTYpP, N300paKEHHBIX HA KIIETYATON
oymare.

[Tonp30BaThCS OCHOBHBIMHM METPUYECKMMHU €AWHUIIAMUA HW3MEPECHUS JJIMHBI,
MJIOIIAIM; BBIPAXKaTh OJIHU €AWHUILIbI BETMUMHBI Uepe3 APYTrHUe.

Pacnio3naBate mapamienenunen, KyO, WCIONB30BaThb TEPMUHOJIOTHIO: BEPIIWHA,
pebpo rpaHb, U3MEPEHUs, HAXOIUTh U3MEPEHUS MapajuieNenumneaa, Kyoa.

Beruucnare 00bEM  KyOa, mMmapajuiefenunena IO 3aJaHHbIM — HU3MEPEHUsIM,
MOJIb30BATHCS €IMHUIIAMU U3MEPEHHS 00BEMA.

Pemate HecnoxkHBIE 3agauM  HAa HU3MEPEHHUE TIE€OMETPUYECKUX BEIMYHMHB
MPAKTUYECKUX CUTYAIUSX.
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[IpenmeTHble pe3ynbTaThl OCBOEHHSI NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 6 kiacce:

Yucaa v BbIYUCTICHUSA

3HaTh M TIOHMMAaTh TEPMUHBI, CBSI3AHHBIE C PA3JMYHBIMU BUJAMU YHUCEN U
croco0aMu UX 3alucH, NEPEeXOAUTh (€CIU 3TO BO3MOXKHO) OT OAHOW (POpMBI 3amucu
qyucla K Ipyrou.

CpaBHUBATH U YIOPSIIOYUBATH LIEJIbIE YUCIIa, OOBIKHOBEHHBIE U IECITUYHBIE IPOOH,
CpaBHUBATh YUCJIA OJTHOTO U PAa3HbIX 3HAKOB.

BoInonHsTh, coueras yCTHbIE M TUCbMEHHBIE TPUEMBI, apudMETUUECKHUE TCUCTBUS
C HATypaJbHBIMU U IIENIBIMH YHCIAMH, OOBIKHOBEHHBIMH U JECATHYHBIMH IPOOSIMH,
MOJIOKUTENIBHBIMU M OTPULIATENBHBIMU YUCIaAMU.

BprunciATe 3HaYEHHsT YWCIOBBIX BBIPAKEHHM, BBINOJHATh NMPUKUIAKY M OLIEHKY
pe3ynbTara BBIYMCICHUW, BBINOJIHATH IMPEOOpa3OBaHUsl YMCIOBBIX BBIpAXKEHUNHA
OCHOBE CBOWCTB apu(PMETHUECKUX JECHCTBUH.

COOTHOCUTH TOYKY Ha KOOPJIAWHATHOW MPSMOU C COOTBETCTBYIOIIUM €M YUCIOM H
U300pakaTh YUCiIa TOYKAMU HA KOOPJAUHATHON MPAMOM, HAXOJUTh MOIYJb YHACIA.

COOTHOCHTH TOYKHM B IPSIMOYI'OJIBHOM CHUCTEME KOOPAMHAT C KOOPIAMHATAMH 3TOU
TOYKH.

OKpyTJsTh UEIbIe YUCIIA U IECITUYHbBIE TPOOH, HAXOIUTh MPUOIMKEHUS YHCEIL.

YucsaoBbie 1 OyKBEHHbIE BbIPAXKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHUHBI, CBA3AaHHBIC C 3alMCHhI0 CTEMECHW YHCIA,
HAaXOJWTh KBaJApaT W KyO 4YHCIA, BBIYKUCISTH 3HAYCHUS YHCIOBBIX BBIPAKECHUM,
COZEPIKAIIUX CTCTICHM.

[Tosnb30BaThCs NpU3HAKAMM JEIIMMOCTH, PACKJIaJbIBaTh HATypajbHBIE YMCIIA HA
MPOCTHIC MHOKUTEIH.

ITonp30BaThC MacIITabOM, COCTABIIATH MPOIIOPITUN U OTHOILICHHMS.

Hcnonb3oBath OykBbI JIsi 0003HAYCHHUS YHCEN IMPU 3allUCH MaTEMaTHYECKUX
BBIpAXXEHUM, COCTaBISATH OYKBEHHBIC BBIpOKCHHS U (HOPMYJIBI, HAXOJIUTh 3HAUYCHUS
OYKBEHHBIX BBIPOXKEHUH, OCYIIECTBIISII HEOOXOAMMBIE MOJICTAHOBKU U TTpeoOpa3oBaHUs.

HaxonuTh HEN3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemmieHne TeKCTOBBIX 3224

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a/1a4l apU(DMETHUECKUM CIIOCOOOM.

Pemate 3amaun, CBSI3aHHBIE C OTHOIICHHEM, MPOIMOPIIMOHATHLHOCTHIO BEIIMYHH,
MPOIICHTAMH, PEIIaTh TPU OCHOBHBIC 337291 HA JJPOOHU U TPOIEHTHI.

Pemate 3amaun, cogeprkaniue 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMUNHBI: CKOPOCTH,
BpEMs, PACCTOSHHE, II€HA, KOJWYECTBO, CTOMMOCTH, IPOU3BOIUTEIBHOCTD, BpPEMS,
o0béMa paboTHI, HCIMOIB3YyS apu(PMETHUYECKUE JEHCTBHS, OIICHKY, NPHKUIKY,
TI0JIB30BATHCS SAUHUIIAMU U3MEPESHUSI COOTBETCTBYIONTUX BEIIMYHH.

CocraBmnsaTh OyKBEHHBIE BBIPAXKEHUS TI0 YCIOBUIO 3aJa4H.
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N3Bnexath MHPOpMAIUIO, IPEACTABICHHYIO B TAOIUIIAX, HA TMHEHHOH, CTOI04aTOoi
WIM KPYyroBOW  JauarpamMmax, HWHTEpPIPETHPOBATh MPEACTABICHHBIC JaHHbIC,
UCIIOJIb30BAaTh JIAHHBIC MPHU PEIICHUH 3a/1a4.

[IpencraBnsaTe WHGOPMALMIO C TMOMOIIBIO TaONHIl, JIMHEHHOM U CTOJIOYATOM
IarpaMm.

Harasiinas reomerpust

[IpuBoauTh mnpUMEpPbl OOBEKTOB OKPYXKAIOIIETO MHUpPA, HUMEWIMX (opmy
M3YYEHHBIX T€OMETPUUECKUX TUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U
CUMMETPHUYHBIX QUTYD.

N300paxaTh ¢ MOMONIBIO IIUPKYJISL, TUHEHKH, TPAHCIIOPTHUPA HAa HEJIMHOBAHHOW U
KJeTyaTo Oymare M3y4deHHbIE MIOCKHE TeoMeTpuueckue (Gpurypbl U KOHPUTYypaluw,
CUMMETPUYHBIE QUTYDBI.

[Tonb30BaThCcsd TEOMETPUUYECKUMH MOHSTUSIMU: PABEHCTBO (UIYp, CUMMETpHS,
UCIIOb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C CUMMETPHUEW: OCb CHUMMETPUH, LEHTP
CUMMETPHH.

HaxoauTs BEMYHUHBI YTII0B U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aJaHHOM BEJIMYMHBI, NOJIb30BATHCSA IPHU PEIICHWM 3aJad I'PagyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HA YEPTEKAX OCTPBIN, IPSIMOM, Pa3BEPHYTHIN U TYIION YTJIbI.

BerunciArs  JUIMHY  JIOMAHOM, IEPUMETP MHOIOYI'OJIbBHHKA, II0JIb30BAaThCS
€AUHULAMHU W3MEPEHUs JUIMHBI, BBIPAXKATh OJHU E€IMHUIBI M3MEPEHUS JUIMHBI 4epes3
IpyTue.

Haxomute, ncnonb3ys 4epTEXHbIE HUHCTPYMEHTBI, PACCTOSHUSA: MEXKIAY ABYMS
TOYKaMH, OT TOYKH J10 NPSIMOM, UIMHY IIyTH HA KBAJAPATHOU CETKE.

BoruucnsaTs miuomaas GUryp, COCTaBIECHHBIX U3 NPSIMOYTOJIbHUKOB, UCIOJIb30BaTh
paz0ueHre Ha NOPSIMOYTOJIBHUKH, Ha  paBHble  (QUIypbl, JIOCTpaUBaHUE JI0
NPSAMOYTOJIbHUKA, TOJIb30BAThCSI OCHOBHBIMHM E€IWHUILIAMU HM3MEpPEHHs IUIOLIAIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN YEPE3 APYTHE.

Pacno3HaBaTh Ha MOAENAX W H300pPAKEHUSIX MNHUPAMUIY, KOHYC, UWIMHJIP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N3o0Opaxkats Ha KjIeTUaToOM Oymare nNpsMOyTOJIbHBIN Mapasyieaenumne/.

Boruncnate 00bEM MNPSIMOYTOJILHOTO Mapajjienenuneaa, Ky0a, IMoiIb30BaThCs
OCHOBHBIMHU €IUHULIAMU U3MEPEHUS 00BbEMA;

Pemlare HecnOXHBIE 3aJaud  Ha HAXOXKJICHHE T€OMETPUYECKHX BEJIMYHH
B [IPAKTUYECKUX CUTYaALHSX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIACC
HaumenoBanue paznena |KonuyecTBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIUXCs
(TemnI) Kypca 4acoB coJIepKaHue
HatypanbHbie uncia. 43 Hecstuynas YuraTth, 32aNIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JIeHicTBUSA C HATYpaJIbHBIMU
YU CIaMU

CHCTEMA CUUCIICHMUS.
Pspn maTypanbHbIX
YUCEIL.
Harypanbnsbii psn.
Yucno 0.
HarypanbHbie uncna
Ha KOOPJIMHATHOU
IIPSIMOM.
CpaBHeHue,
OKpYTIJICHUE
HATypaJIbHBIX YHCEIL.
Apudmernueckue
JEUCTBUSA

C HATypaJIbHbIMU
yuciiamu. CBOMCTBA
HYJISl IPU CJIOKEHUHN
U YMHOKEHUU,
CBOMCTBA €IUHUIIBI
MIPU YMHOXKEHUHU.

npeaiaratb M 00CyKI1aTh COCOObI YIIOPSIOUYNBAHUS YUCEI.
N300paxaTh KOOPAWHATHYIO NPSMYIO, 0TMEYaTh Y1Cia
TOYKaMU Ha KOOPAUHATHOM MPSAMOM, HAXOAUTH KOOPAUHATHI
TOYKH.

HccaenoBaTh cBOMCTBA HATYpaabHOIO psiaa, yucen 0 u 1
TIPU CJIOKECHUU U YMHOKEHHUH.

HNcnonb30BaTh MPaBUJIO OKPYTJICHUS HATYPAJIbHBIX YUCE.
BoinosHaTh apudgmMeTnyecKue 1eCTBUSA C HATYPAIbHBIMU
YUCJIAMH, BBIYUCJIATH 3HAYCHUS YMCIIOBBIX BHIPAKCHUN

CO CKOOKaMH M 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHU, YUTATh
CTEIEeHU, UCI0JIb30BATh TEPMUHOJIOTHIO (OCHOBAHUE,
MOKa3aTelb), BLIYUCIASATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPAKCHUH, PEJIAraTh U MPUMEHATH NPUEMBI IPOBEPKHU
BBIUYHCJICHHUH.

HNcnonb30BaTh NPU BHIYUCJIEHUSIX IEPEMECTUTEILHOE U
COYETATEJIbHOE CBOKMCTBA CIIOKECHUS U YMHOXKEHUS,
pacnpeaeIuTEIbHOE CBOMCTBO YMHOXKEHUS; (POPMYJIHPOBATH
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IlepemectuTenbHOE
M COUeTaTeILHOS
CBOMCTBA CJIOKCHUS
U YMHOXKEHUS,
pacrpeieIuTeNIbHOE
CBOMCTBO
YMHOKECHHUSI.
Jlenurenu u
KpaTHBIE YUCIa,
Pa3JI0KEHHUE YUCIIA
Ha MHOXXUTEIIH.
Jlenexnue

¢ octarkoM. [IpocTeie
M COCTaBHBIC YHMCIIA.
[Ipu3Haku
JIEJIMMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJbHBIM
MOKa3aTeJieM.
YucnoBeie
BBIpAKEHUS,
MOPSIOK IEUCTBUM.
Pemenne TeKCTOBBIX
3aJ1a4 Ha BCE
apupMETHIECKIE

U PUMEHATH MPaBUJIAa IPeoOpa30BaHUs YUCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HcciienoBaTh 4ncCiIOBbIE 3aKOHOMEPHOCTH, BBIABUTaTh M
000CHOBBIBATH THIIOTE3bI, (POPMYJIUPOBATH 00001ICHUA U
BBIBO/IbI 110 PE3YJIbTATaM IIPOBEIEHHOTO HCCIIEI0BAHUS.
®opMyJIHPOBATH ONPeIeICHUsA JICIUTENS U KPATHOTO,
Ha3bIBATh JICIIUTEIIM U KPATHBIE YKUCIIA; PACIIO3HABATH
IIPOCTBIE M COCTABHBIE YHCIIA; (POPMYJIUPOBATH U
NPUMEHSTh NPU3HAKHU JIETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKEHUS YHUCIIA HA ITPOCTHIE
MHOKWTEIIN; HAXOAUTb OCTAaTKH OT JICJICHHUS U HEMIOJIHOE
4acCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BICKA3bIBAHUSA

0 HaTypaJIbHBIX YHCJIaX, MPUBOAUTH MPUMEPHI 1
KOHTPIPUMEDPSHI, CTPOUTH BHICKA3BIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoHcTpynpoBath MaTeMaTHYEeCKHE NPEAJIOKEHUS

C MIOMOILBIO CBA30K «H», KUIN», KECIH. .., TO...».

Pemathb TeKCTOBBIE 337]a4l apUPMETUUECKUM CIIOCOOOM,
HCIO0JIb30BATh 3aBUCMMOCTH MEXAY BEJIMUUHAMHU (CKOPOCTb,
BpEMsI, PACCTOSIHHE; [I€HA, KOJIMYECTBO, CTOUMOCTB U JIp.):
AHAJM3MPOBATH U OCMBICJAMBATH TEKCT 3a7a4H,
nepegopMyJTHPOBATH YCIOBHUE, H3BJIEKATHh HEOOXOUMBIE
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTU MEXIY BEJIUYNHAMU,
CTPOUTH JIOTHUYECKYIO LETIOYKY PACCYKICHUI.
MoaenupoBarh X0 pelIEHNs 330a49M C IOMOLIBIO PUCYHKA,
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JICUCTBUS,
Ha IBWKCHUE U
MOKYTIKH

CXEMBblI, TaOJHUIIBI.

IIpuBoauTH, pa30MpaTh, OLIEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKCH PElICHUN TEKCTOBBIX 3a/1a4.

KpuTnuyecku oneHuBaTh MOJYyYEHHBIN pe3yJbTarT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSI OTBET HA
COOTBETCTBHE YCIOBUIO, HAXOAUTH OIIMOKH.

Pemarts 3a71aun ¢ NOMOIIBIO Tepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € UCTOPHEH Pa3BUTHS apu(PMETHUKU

Har JIIHAasA reoMCTpPHS.
JIMHUM Ha IJIOCKOCTHU

12

Touka, npsimast,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nqiamHbl
OTpE3Ka,
METpUUYECKHUE
CJIMHHAIIBI
W3MEpPEHUS JTUHBI.

OKpy»XHOCTb U KpYT.

[TpakTnueckas
pabora
«IlocTpoenue y3opa
13 OKPY>KHOCTEW.
Yron. [Ipsamoi,
OCTPBIH, TYIIOU U
Pa3BEPHYTHIN YIJIBL.
N3mepenue yrios.

Pacno3HaBathb Ha uepTexax, pUCyHKax, OMCbHIBATD,
UCITIOJIb3YsI TEPMHUHOJIOTHIO, U H300PaKaTh C IOMOIIBIO
YEPTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Iy,
YTOJ1, JIOMaHY!0, OKPY’KHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPHI 00BEKTOB PEATBLHOTO
MUpa, UMELUX (popMy U3YUEHHBIX QUTYDP, OLEHUBATDH UX
JIMHEWHBIE Pa3MEpBI.

HUcnonb30BaTh TMHENWKY U TPAHCIIOPTUP KaK UHCTPYMEHTBI
JUISL TOCTPOCHUS M UBMEPEHUS: H3MEPHATH JIUIMHY OTPE3Ka,
BEJINYMHY YIJ1a; CTPOUTH OTPE30K 3aJaHHOW JJIUHBI, YTOJL,
3aJJaHHOW BEJIMYMHBL;, OTKJIAABbIBATH IUPKYJIEM PABHbIC
OTPE3KH, CTPOMTH OKPY>KHOCTh 3aJIaHHOTO pajguyca.
N3006paxath KOHPUTYpaIUU T€OMETPUUECKUX (Uryp

13 OTPE3KOB, OKPYKHOCTEM, UX YACTEN HA HEJJMHOBAHHOU U
KJIET4aToM Oymare; mpeasiaraTb, ONUCHIBATH U 00CYKAaTh
CIoCco0bl, AJITOPUTMBI IIOCTPOECHHUS.

Pacno3HaBath n M300paxkaTh Ha HEJTMHOBAHHOW U

19



[TpakTnyeckas
pabota
«IToctpoenue
YTJIOB»

KJIeTYaTOM Oymare mpsiMoi, OCTPBIN, TyHOH, pa3BEPHYTHIMI
YIJIbl; CPABHUBATH YTJIBL.

Bb1uncasiTh JJIMHBI OTPE3KOB, JIOMAHBIX.

IlonnMaTh U MCNOJIB30BAThH NPU PELICHUH 32124
3aBHCUMOCTH MEX/Y €IMHULIAMU METPUYECKOU CUCTEMBI
Mep; 3HAKOMHUTBCH C HEMETPUUECKUMU CUCTEMAMHU MED;
BbIPAKATH JUIMHY B PAa3JIMYHbIX €AUHULIAX U3MEPEHUS.
UccaenoBath Gurypsl u KOHPUTypaluu, UCTIONIb3YS
M(ppOBbIE peCypChl

OOBIKHOBEHHBIE JIPOOH

48

Jpo6s. [IpaBuiibHbBIE
Y HETIPaBUJIHHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue apo0ei.
Cnoxenue u
BBIUATAHUEC
O0OBIKHOBEHHBIX
npobeii. CmeranHas
JpoOb. YMHOKEHUE
U JICIICHHE
OOBIKHOBEHHBIX
Jpo0eit; B3aMMHO-
oOpaTHbIE POOH.
Penienne TeKCTOBBIX
3a71a4, COACpKAIIUX
npobu. OCHOBHBIE

MopeanpoBarthb B rpaduuecKkoi, mpeIMeTHON dopme,

C MIOMOIIbIO KOMITBIOTEPA IOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOM JPOObIO.

YurTaTh M 3alIUCHIBATH, CPABHUBATH OOLIKHOBEHHBIE IpO0OH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YHOPAI0YUBAHUS APOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE JPOOU TOUKAMHU

Ha KOOPJAMHATHOM MPAMON; HCIOJIb30BATh KOOPIUHATHYIO
MPSAMYIO I CPAaBHEHUS IPOOEH.

P®opMyIHPOBATH, 3alIUCHIBATH € IOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU IpOOH; MCMOJIb30BATH OCHOBHOE
CBOMCTBO JIpo0OHU JUIsl COKpaILEHUs1 JpoOeit U MpUBeICHUS
JIpoOu K HOBOMY 3HaMEHATEIO.

IIpeacTaBiasiTh CMENIAHHYIO IPOOb B BUJIE HETPABIIIBHON U
BBIJICJISITH LIEJTYIO YaCTh YMCIIa U3 HEMPABUIBHOU JpOoOH.
BbinosHATL apudmMeTnyeckre 1eiicTBUs

C OOBIKHOBEHHBIMU APOOSIMH; MPUMEHSITh CBOICTBA
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3a/1a4u Ha JIpoOH.
[Ipumenenue OykB
JUIS 3aIIUCH
MaTeMaTHYECKUX
BBIPAKCHUU U
MPEIIOKEHUM

apu(pmeTnyecKkux AUCTBUN U1 pallMOHAIN3ALUN
BBIYMCIICHUN.

BbINOJIHATH NPUKUAKY M OLEHKY PE3yJIbTaTa BBIYMCICHUM;
NpeaIaraTb ¥ NPUMMEHATh NPUEMBI IPOBEPKM BHIYUCIICHUN.
IIpoBoauTH HCCIEA0BAHMS CBOMCTB ApOOEH, Oomupasich

Ha YHCJIOBBIE SKCIIEPUMEHTHI (B TOM YHUCJIE C TOMOILBIO
KOMITBIOTEPA).

Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BBICKA3bIBAHHUS

0 Apo0sX, NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHUS BBICKA3bIBAHM.

Pemathb TekcTOBBIE 3a/1a4H, COIepKALLUE IPOOHBIE JaHHBIE, U
3a/1a4M HA HAXOXKACHUE YaCTH LEIOr0 U LEJIOTO 10 €r0 YacTH;
BBIAIBJISITH MX CXOJCTBA M pPa3jiM4us.

MoaenupoBarh X0 pelIEHU 3aa4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTth, pa3doupaThb, OLEHUBATH PA3JINYHBIC PEIICHMUS,
3aIMCH PEILIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBATh MMOJTYyYECHHBIN PE3YJIbTaT,
OCYILECTBJISITh CAMOKOHTPOJIb, IPOBEPSSI OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOAUTH OLIUOKHU.
3HAKOMUTBCS € UCTOPHEN Pa3BUTHS apU(PMETUKU

Harnsgnas reometpus.
MHOTOYTOJIbHUKH

10

MHOroyroJibHuKH.
YeThIpEXYrobHUK,
IIPSAMOYTOJIBHHUK,
KBaJpar.
[IpakTrueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHHOJIOTHIO, H300PaXKATH

C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHHUKH.

I[IpuBoauTH NpUMepPbI OOBEKTOB PEATIBHOIO MUPA, UMEIOIINX
(dbopMy MHOTOYTOJIbHHUKA, IPSMOYTOJIbHUKA, KBAJpaTa,
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pabota
«ITocTpoenne
MPSAMOYTOJIbHUKA

C 3aJJaHHBIMHU
CTOpPOHAMH

Ha HEJIMHOBAaHHOU
Oymarey.
TpeyronpHUK.
[Tmomane u
EPUMETP
PSIMOYTOJIbHUKA U
MHOTOyTOJIbHUKOB,
COCTaBJICHHBIX U3
PSIMOYTOJIbHUKOB,
€ AIMHULIBI
U3MEpPEHUs
TUIOILAIH.
[lepumerp
MHOTOYTOJIbHAKA

TPEYTOJIbHUKA, OLEHMBATH UX JIMHEWHBIC PA3MEPBI.
BouIyuCasiTh: IEPUMETP TPEYTOJIBHUKA, IPIMOYTOJIbHHUKA,
MHOTOYTOJIbHUKA; IJIOIIAb IPSIMOYTOJIbHHKA, KBapara.
M300paxkaTh OCTPOYTrOJIbHBIE, IPAMOYTOJIbHBIE U
TYHOYTOJIbHBIE TPEYTOJIbHUKH.

CTpouTth Ha HEIMHOBAaHHOM U KJIeTYaTON Oymare KBajapar u
IIPSAMOYTOJIBHUK € 3aJaHHBIMU JJIMHAMU CTOPOH.
HcciienoBath cBOMCTBA IPSIMOYTOJIBHUKA, KBaJpaTa IIyTEM
AKCIIEPUMEHTA, HAOIIOICHHS], U3MEPEHUS], MOJICTUPOBAHHS;
CpaBHHBATh CBOKCTBA KBaJpaTa U NMPSIMOYTOJIbHUKA.
KoHcTpynpoBats MaTeMaTH4eCKHE NPEIJI0KEeHHUA

C IMMOMOIIBIO CBSI30K «HEKOTOPBII», «J11000i». Pacno3naBaTth
VICTUHHBIE U JIOKHBIE BBICKAa3bIBAHUS O MHOI'OYI'OJIbHUKAX,
NPUBOAUTHL IPUMeEPbI U KOHTPIIPUMEDHI.

HccienoBath 3aBUCMMOCTD IUIOIIAAN KBAIPATa OT JIMHBI
€ro CTOPOHBI.

Hcnoab30BaTh CBOMCTBA KBAIPATHOM CETKH JUJISL TOCTPOCHUS
¢buryp; pa3duBaTh NpsIMOYTrOJIbHUK Ha KBAJAPATHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPBI U3 KBAJIPATOB U
NPSAMOYTOJIBHUKOB M HAXOAUTH UX IUJIOLIA/b, pa30UBaTh
¢burypsl Ha IPSAMOYTOJIBHUKHU M KBAAPAThl U HAXOAUTh UX
IJIOIA/Ib.

BeipakaTh BeJIMUMHY TUIOIIAAN B PA3JIMYHbIX €AMHULAX
U3MEPEHUSI METPUUECKON CUCTEMBI MEp, IOHUMATH U
HCNOJIb30BATH 3ABUCMMOCTH MEXKIy METPUUECKUMU
€AUHULIAMU U3MEPEHHUSI TUIOIIAIH.
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3HAKOMHUTBCA € npuMepamMu NIPUMECHECHUS IJIOIMIAAN U
NEpuMETpPa B IIPAKTUICCKHUX CUTYAlUAX. Pematn 3agavuu

nus3 peaHbHOﬁ JKU3HHU, IpeajJaratb u oﬁcymaTb Pa3jINIHbIC
CIoco0ObI peUICHUA 3a1a4

Jlecatuunble 1podu

38

JlecAaTnyHas 3aIHCh
npobeii. CpaBHEeHUE
JECITUIHBIX
JpOOCH.

JlericTBus

C ICCATUYHBIMU
JTPOOSIMHU.
OkpyrieHue
JeCITUIHBIX
JTpOOCH.

Pemenne TekCTOBBIX
3a/1a4, CoJIePIKaIIuX
npobu. OCHOBHBIE
3a/layu Ha 1poou

IIpeacTaBiasiTh ASCATUYHYIO JpOOb B BUE OOBIKHOBEHHOM,
YUTATh H 3aNMCHIBATH, CPABHUBATD JICCATUYHBIC IPOOH,
npeaiaratb, 000CHOBBIBATH U 00CYKIATh CIIOCOOBI
YIOPSI0UMBAHUS IECATUIHBIX APOOEH.

N300pakaTh 1ecATUUHBIC TIPpOOH TOUYKAMHU HA KOOPIUHATHOM
PSAMOM.

BbIABJIATH CX0/ICTBA ¥ PA3JIMYMS TPABWI apU(PMETHICCKUX
JICVCTBHI C HATYpPaJIbHBIMU YUCIAMH U JECATUYHBIMU
JIpoOsIMU, OOBSICHATD HX.

BoInoJHATHL apuMETHICCKHUE TCHUCTBUS C ICCITUIHBIMHU
JIpoOSIMU; BBITIOJIHATh NPUKUAKY H OLIEHKY pe3yibTaTa
BBIYHCJICHUH.

IIpumeHsATH cBOMCTBA apu(PMETHUECKUX JEHCTBUN

JUISL pallMOHAIU3alid BEIYUCIICHUM.

IIpyMeHATH NPABWIO OKPYIJIEHUS JECATUYHBIX JIPOOCH.
IIpoBoauTH MCCJIeI0BAHMS CBOMCTB AECATUYHBIX IPOOEH,
ONHUPasCh HA YHCIJIOBBIC SKCTIEPUMEHTHI (B TOM YHUCIIC

C TOMOIIIBI0 KOMIBIOTEPA), BLIABUTATh TMNOTE3bI 1
MIPUBOJIUTH UX 000CHOBAHUS.

Pacno3naBaTth UCTUHHBIC U JIO)KHBIC BHICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHKS BBICKA3bIBAHUM.
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PemaTh TeKCTOBBIE 3a]1a4H, COAEpKalIUE IPOOHbBIE TaHHbIE, U
Ha HAXOXKIEHUE YaCTU LIEJIOT0 U 1eJIOTO MO €ro YacTu;
BBISIBJISITh HX CXOACTBA U PA3JINYHSL.

MopeanpoBaTh X0/ pelICHUS 33Ja4H C TOMOILBIO PUCYHKA,
cxemsbl, Tabmuupl. IlpuBoauTH, pa30upaTh, OECHNBATH
pa3linyHbIC PEIICHMS, 3aITUCH PEILICeHUI TEKCTOBBIX 3ajad.
OnepupoBath IpOOHBIMU YHCIIAMU B PEAIbHBIX KU3HEHHBIX
CUTYyalUsIX.

KpuTnuyecku oueHUBATH MOJTYYCHHBINA PE3yIbTaT,
OCYUIECTBJISITH CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOIUTh OLINOKH.
3HAKOMMTBCS € HCTOPHUEH pa3BUTUS apU(PMETUKH

Harnannas reomerpus.
Tena u purypst
B IIPOCTPAHCTBE

MHoOrorpanHuKH.
N3o00paxenue
MHOTOTPAHHHUKOB.
Monaenu
MPOCTPAHCTBEHHBIX
TEN.
IIpssMOyronbHbIN
napajieienune,
Ky0. Pa3BépTku kyda
U napaJijiesienunena.
[IpakTrueckas
pabora «Pa3BépTka
Kyoa».

O0BéM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKaKolIeM
MM pe [IPSIMOYTOJIbHBIN Napajiienenunesn, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATh, HCIOJIb3Ysl TEPMUHOJIOTHIO,
OLICHUBATH JIMHEHHbIE pa3MEpBHl.

IpuBoauTH NpUMeEPHI OOHEKTOB PEATTLHOTO MUPA, UMEIOIITUX
(GbopMy MHOTOTpaHHHKA, IPSIMOYTOJIBLHOTO NapaljiesienuIena,
KyOa.

H3o00paxath Ky0 Ha KieT4aToil Oymare.

HccaenoBarth cBoiicTBa Ky0a, NpSIMOYTOJIBHOTO
napajulieJenuIe1a, MHOrOrpaHHUKOB, UCTIOJIb3YsI MOJEIH.
Pacno3naBath M n300pakaTh pa3BEPTKU KyOa U
napajuienenunena. MoaeanpoBath Ky0 U mapajieenumnesy
n3 Oymaru u rnpoyvx MaTepuagoB, 00bACHATH CIOCO0
MOJEJINPOBAHUS.
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MMpAMOYTOJIBHOT'O
MMapauICIICITUIICaa

HaxoauTh n3MepeHns, BbIYMCIATH ILI0IAb TOBEPXHOCTH;
00BEM KyOa, MPSMOYTOJIbHOTO MapaljIesIeuIeaa;
HCCJIeI0BATh 3aBUCUMOCTB 00bEMa Ky0a OT IJTMHBI €T0
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
Ha0JuronaTh 1 NPOBOAUTH aHAJOTMH MEXY TOHITUAMU
wionaaM 1 00bEMa, nepuMeTpa U Miouaau NOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS

O MHOTOI'PaHHHKAaX, MPUBOAUTH PUMePbI U KOHTPIPUMEPHI,
CTPOMTH BbICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHHIA.
Pemarsb 3a7a4M U3 peajibHOMN )KU3HU

[ToBTOpEeHUE 1 0000IIEHNE

10

[loBTOpEHNE
OCHOBHBIX HOHATHH
1 METOJIOB Kypca

5 knacca,
00001IeHNe 3HAHU I

BopIyucasiTh 3HaUEHUS BBIPAXKEHUM, COAEPKAITUX
HaTypaJbHbIE YUCIIa, OOBIKHOBEHHBIE U IECATUYHBIE TPOOH,
BBITIOJIHATH MpeoOpa3oBaHUs YUCE.

Bri0upaTh cioco0d cpaBHEHUS YUCEN, BBIUUCIICHH,
NPUMEHSITh CBOICcTBAa apu(pMETUYECKHUX JEHCTBUI

JUISL paMOHAIN3AlUU BEIYUCIIEHUN.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BIYNCICHUMN.

Pemiats 3aga4m U3 peanbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUTA pelIeHus 3a1a4 U3 IPYyTuX
y4eOHBIX MTPEAMETOB.

Pemath 3agaun pasHbIMH C1I0CO0aAMH, CPABHUBATD -
CIOCOo0bI pELICHHS 331a4l, BBIOMPATH PAallHOHAJIbHbBIN
crocoo

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

170
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6 KJIACC

cko0ok. OKpyrieHue
HaTypaJbHBIX YHCEIL.
Jemurenu u KpaTHbIe
YHCJIa; HauOOJIbIITHHN
OOIIMil JeUTEIb U
HaMMEHbIIIee 00IIee
KpaTHOE.

JlenuMocCTh CyMMBI U
MIPOU3BEACHUS.
Jlenenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3ama4

HaunmenoBanue paznena |KosmuectBo OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YYarOIINXCS
(TembI) Kypca 4acoB CoJIepKaHue
HarypanpHblie uncna 30 Apupmernueckue BeinoHaTh apudgmMeTnyecKue 1eCTBUA C MHOIO3HAYHBIMU
JEHUCTBHS HaTypaJbHBIMHU YHCIAMU, HAXOAUTh 3HAYEHH S Y CIIOBBIX
C MHOTO3HaYHBIMHU BBIpXEHUI cO CKOOKaMU U 6€3 CKOOOK; BBIYMCIATH
HaTypaJbHbIMU 3HAYEHHUS BBIPAXKCHUI, COIEPKAIINX CTEIICHHU.
guciaMy. Yuciossle | BBINOJIHATH NPUKHAKY M OLEHKY 3HAYEHHUI YUCIOBBIX
BBIPAKCHMS, BBIPKECHUI, MPUMEHATH NPUEMBI IPOBEPKH pe3yibTaTa.
MOPSIAOK ACHUCTBHM, Hcnonb30BaTh NPpH BEIYUCIEHUAX IEPEMECTUTEIILHOE U
UCIIOJIb30BaHUe COUYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKEHMS,

pacrpeeauTeIbHOe CBOMCTBO YMHOXEHUSI OTHOCUTEIIBHO
CJIOKEHUSI, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccaenoBaTh 4KCIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YUCJIOBBIE SKCIIEPUMEHTHI, BbIIBUTATh U 000CHOBBIBATH
TUNOTE3bI.

@opMyTUPOBATH ONPeieIeHUs JICIUTEIISI U KPaTHOTO,
HanOOJIBIIETO OOIIEr0 ASIUTEIS U HAUMEHBIIIETO O0IIETO
KpaTHOT0, POCTOT0 M COCTABHOT'O YUCEN; UCIOJIB30BATh 3TH
MIOHSATHUSI TIPU PEIICHUH 3a]1a4.

I[IpuMeHSATH aJITOPUTMBI BEIYHCIICHUS HAaUOOJIBINEro 00IIETro
JIEIUTEIIS 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
aJTOPUTM PA3JIOKEHHUS YKCIIa Ha TPOCThIE MHOKHUTEIIH.
HccaenoBath ycioBus AeIUMOCTH Ha 4 1 6.

HccaenoBathb, 00Cy:Kk1aTh, GOPMYJTHPOBATH U
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000CHOBBIBATH BbIBO/I O YETHOCTH CYMMBI, IPOU3BEIACHUSA:
JBYX YETHBIX YUCEII, IBYX HEUETHBIX YUCIIE, YETHOTO U
HEUYETHOT'O YUCEIL.

HccaenoBath CBOMCTBA JICIMMOCTHA CYMMBI U IPOW3BEICHUS
YU CElL.

IIpuBoaAMTH NPUMEPBbI YKCEI C 3aJAHHBIMU CBOMCTBAMU,
pacno3HaBaTh BepHbIe M HEBEPHbIE YTBEPKICHUS

O CBOMCTBAXx YHCEJ, ONPOBEPraTb HEBEPHBIC YTBEPKIACHUS
C IOMOIIbKO KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTH4YeCKHUE NMPeEIT0KEHUA

C TIOMOIIBIO CBSI30K «W», «UJIN», KECIH. .., TO...».

PemiaTh TEKCTOBBIE 33/1a4H, BKIIFOYAIOIINE TOHATUS
JIEeTUMOCTH, apU(IMETHIECKUM CITOCOOOM, HCITIOB30BaTh
nepedop BCeX BO3ZMOXKHBIX BAPUAHTOB.

MopaeaupoBarb X0/ PEIIEHUS 3a1a41 C IIOMOIIBI PUCYHKA,
CX€EMBI, TaOJIUIIBI.

IIpuBoauTh, pa3dupaThb, OLEHUBATH PA3JINYHBIE PELICHUS,
3aIlMCH PEIIEHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh MOJYYCHHBIN PE3YJIbTAT, HAXOAUTh
OIINOKH, OCYIIECTBIISATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsimbIE HA TIIOCKOCTH

IlepnienquKyIIpHBIE
IIpsIMBIE.
[TapannenbHbie
IIpsAMBIE.
Paccrostnue Mexny

Pacno3HaBaTthb Ha yepTexKax, pUCyHKax Ciiydyad B3aUMHOIO
PAaCIOJIOKEHUS IBYX MPSIMBIX.

N300pakaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYATON OyMmare /1B epPeCeKarommecs
MPSMBIE, IBE MAPAIUICIbHBIE MPSIMbIE, CTPOUTH MIPSAMYIO,
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JIBYMS TOUYKaMH,
OT TOYKH JI0 IIPSIMOM,
JUIMHA MapupyTa

Ha KBaJIPaTHOM CETKE

MIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTh NpUMeEPHI NaPALIETLHOCTU U
NEPHEHANKYJIIPHOCTH NPSAMBIX B IPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napasuiesibHble cTOpoHbl. M300pazkaTb MHOTOYTOJIBHUKH
C MMapasuIebHbIMU, NEPIICHIUKYISIPHBIMA CTOPOHAMH.
HaxoauTh paccTosiHuEe MEXY ABYMsI TOUKaMH, OT TOUKU
JI0 TIPSIMOM, IJTMHY ITyTH HAa KBaJIPATHOM CETKE, B TOM UHUCIIE
UCIIOJIb3YsI IU(PPOBBIE PECYPCHI

Jlpobu

32

OOBIKHOBECHHAS
Jpo0b, OCHOBHOE
CBOMCTBO 1po0H,
COKpalieHue aApooei.
CpaBHeHue u
YIOPSTIOYNBAHUE
JpOOCH.
Hecsatuunsie qpodu
U METpUYECKas
CUCTEMA MED.
Apudmernueckue
JICUCTBUSA

C OOBIKHOBEHHBIMH
U JCCATHYHBIMH
JTpOOSIMHU.
OtHo1IeHME.
JleneHnue B JaHHOM

CpaBHUBATH U YHOPAJA0YUBATH IPOOH, BLIOUPATH CIIOCOD
CpaBHEHHUS IpoOEii.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIE B BUJIC IECATUYHBIX, HCMOJb30BATh
IKBUBAJIEHTHbBIE MPeICTABJIEHHUS IPOOHBIX YHCEN MPU UX
CpaBHEHUM, PU BbIYUCICHUAX. McOJIb30BATH JECSITUYHBIC
JpoOu IpH NpeoOpa30BaHUU BETUYUH B METPUUYECKOU
CUCTEME MEP.

BoinoHATH apupmeTnyecKue AeiicTBus

C OOBIKHOBEHHBIMU U JECATUYHBIMU JIPOOSIMHU.

BbIYuCIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITAX
OOBIKHOBEHHBIE U JECATUYHbBIC TPOOU, BHITOTHATH
npeodpa3oBaHus ApoOeH, BLIOMPATh cOCO0, MPUMEHSTH
CBOMCTBA apu(METHUCCKUX ICUCTBUN IS pallHOHAIN3AIIUH
BBIYHCJICHUN.

CocTaBiasTh OTHOUIEHUS U IPONOPILINH, HAXOAUTH
OTHONIIEHUE BEJIWYWH, ICJINTh BEJIMYMHY B TAHHOM
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OTHOUICHHH.
Macra0,
MPOTIOPIIHSL.
[lonsATHE MpOLIEHTA.
Brruucnenue
MPOIIECHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MIPOLICHTY.

Penienune TeKCTOBBIX
3a7a4, CojiepKaIux
JpOOH U TPOIEHTHI.
[IpakTrueckas
pabota «OTHOIICHUE
JUTUHBI OKPY>KHOCTHU
K €€ quaMeTpy»

OTHOUICHUHU.
HaxoauTs 3kcniepuMeHTAIBLHBIM IYTEM OTHOLLEHUE JITTUHBI
OKPYXHOCTH K €€ JuameTpy.

HNurepnpernpoBarh MacmTad Kak OTHOILIEHUE BETUYHH,
HAXOAUTH MacIITa0 IUIaHA, KAPThl U BBIYUCIIATH PACCTOSIHUS,
UCIIOJIB3YS MacIlTal.

OO0BbSACHATH, UTO TAKOE MPOLIEHT, YHOTPEOIATh 000OPOTHI peUn
CO CJIOBOM «IIPOLIEHT». BhIpamaTh NpOLEHTHI B IpO0SX U
JIpoOH B MPOLIEHTAX, OTHOIIEHUE IBYX BEJIMYHMH B MPOLEHTAX.
BbI4ucJATH IPOLEHT OT YMCJAa U YUCIIO IO €ro MIPOLICHTY.
OxpyrasTh 1poOu U MPOLIEHTHI, HAXOAUTH TPUOIMKEHUS
YHCElL.

PemaTh 3aga4u Ha 4acTH, IPOLICHTHI, IPOMOPIIUH,

Ha HaXxO0XXJICHUE IPOoOU (MPOIIEHTA) OT BETUYUHBI U BEJTUUUHBI
1o e€ Apobu (TIporeHTy), Apodu (MPoIeHTa), KOTOPHIN
COCTaBJISICT OJHA BeMunHA OT Apyrou. IIpuBoauTs,
pa30upaThb, OLEHUBATH PA3JIMYHBIC PEIICHMS, 3aIIUCH
pElIEHN TEKCTOBBIX 3a/1a4.

N3BaexkaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPHPETUPOBATH TAOJIMYHBIE TAHHBIE,

ONpeaeNsITh HauboJIbIlIee U HAMMEHbIIIEE

U3 MIPE/ICTABICHHBIX JAHHBIX

Harnsanas reometpus.
Cummerpust

OceBas cuMMETpHS.
LenTpanbHas
CUMMETPHSL.

Pacno3HaBaTh Ha yepTekax U U300pAKEHUAX, H300paKATH
OT PYKH, CTPOMTH C IOMOIIBIO HHCTPYMEHTOB (PUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
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[TocTpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHUSI.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTb), CAMMETPUYHYIO JAHHON OTHOCUTEIBHO
IPSAMOU, TOYKH.

HaxoauTs npuMepbl CHMMETPUN B OKPY’KAIOIIEM MUPE.
MopenupoBathb 13 Oymaru a8e GUrypbl, CAMMETPUYHbIE
OTHOCHUTEIBHO NPSIMOil; KOHCTPYHPOBATH T€OMETPUUECKUE
KOH(UTypaluu, UCIOJIb3Yysl CBOMNCTBO CUMMETPHUH, B TOM
YHCIIE C TIOMOIIBIO U(POBBIX PECYPCOB.

HccaenoBath cBOMCTBA U3yUYEHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHE, HCMOJb3Ys IKCIIEPUMEHT, HAOII0ACHHE,
MOJIETIMPOBAHHUE.

O00CHOBBIBAaTB, ONIPOBEPraTh ¢ NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Boipaxxenus ¢ OykBamu

[Ipumenenue OykB
JUISL 3aITUCH
MaTeMaTUYECKUX
BBIPAKECHUU U
MIPEIOKEHHM.
bykBeHHbIE
BBIPAXKEHUS U
YHUCJIOBBIE
MIOJCTAHOBKH.
bykBeHHbIE
PaBEHCTBA,
HaxO0XJICHUE
HEU3BECTHOI'O

Hcnoab3oBaTh OYKBBI J1J11 0003HAYEHUS YKCEIT, TIPU 3aMUCH
MaTeMaTHUIECKUX YTBEPKICHUM, COCTABIISITH OYKBEHHBIC
BBIPAKEHUS M0 YCIOBHUIO 3aJ1auu.

HcciienoBaTh HECIOXKHBIE YUCIOBBIC 3aKOHOMEPHOCTH,
HCITOJIb30BaTh OYKBBI JUISl UX 3aITHCH.

BbI1uucjasaTh 94ucioBOE 3HAaUCHHE OYKBEHHOTO BBIPAYKCHUS
MIpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anucbiBaTh (POPMYJILI: IIEpUMETPA U TUIOIIATN
MPSIMOYTOJIbHHUKA, KBaApaTa; IJIMHBI OKPYKHOCTH, TUIOILAIN
KpYyTa; BBINOJIHATH BHIYUCJIEHUS 110 TUM (HopMysiam.
CocTaBiasith (pOpMYJIbl, BEIPAKAONINE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BpEMsl, paCCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTEILHOCTD, BpeMsi, 00bEM
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KOMIIOHEHTA. paboThI; BBINOJIHATH BIYUCICHUS IO 3TUM (hopMyiaM.
DopmMyIsl Haxoauth HEU3BECTHBIM KOMIIOHEHT apU(PMETUIECKOTO
JIEVCTBUS
Harnsgnas reometpus. 14 YeTbIpEXYTOJIbHUK, MN300pakaTh Ha HEIMHOBAHHOM M KJIeTYaTOW Oymare
@urypsl Ha INIOCKOCTH MIPUMEPHI C UCIIOJIb30BAHUEM YEPTEKHBIX NHCTPYMEHTOB
YETHIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOWCTBAMH:
IIpsIMOYTOJIBHUK, C MapaJICTbHBIMU, IEPIICHANKYIAPHBIMU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOpOH, YIJIOB,
JUaroHa’liei.
N3mepenue yrios.
Bungsr
TPEYTrOJIbHUKOB.
[lepumerp
MHOTOYTOJIbHUKA.
[Tnomans Gpurypsl.
DopMyJbl
NEpUMETPA U
TUIOIAIN
NPSAMOYTOJIbHUKA.
[Tpubnmxénnoe
M3MEpEeHUe MIoNaau
duryp.
[TpakTueckas

CTOPOHAaMHU, NMPSMBIMU YTJIAMH U ApP., PaBHOOEPEHHBIN
TpeyroybHUK. IIpemnarate n 00cyxaaTh cocoosbl,
AJITOPUTMBI [TIOCTPOCHUS.

HUccaenoBath, HCHOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHUE, CBOMCTBA IIPSIMOYIOJIbHUKA, KBaJpaTa,
pa3ouBaTh Ha TPEeYroJibHUKU. OO0CHOBBIBATDH, ONIPOBEPraTh
C IOMOILBIO KOHTPIIPUMEPOB YTBEPKICHUS

O MPSIMOYTOJIBHHUKE, KBAaJApaTe, PACO3HABATH BEPHBIE U
HEBEPHBIEC YTBEPKICHHUS.

N3mepsATH M CTPOUTH C ITIOMOLIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYTOJIbHUKE, CPABHUBATH YIJIbL;
Pacno3HaBaTh OCTPBIE, IPSIMBIE, TYIIbIE, Pa3BEPHYTHIC YIJIBL.
Pacno3naBarth, n300pakaTb OCTPOYTOJbHbBIN, IPSIMO-
YTOJbHBIN, TYHOYTOJbHBIN, paBHOOEAPEHHBIH,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BuI4HCasTh IEPUMETP MHOTOYT'OJIBHUKA, TUIOIIAb
MHOTOYTOJIbHUKA pa30MEeHUEM Ha MPSIMOYTOIbHUKH,
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pabota «IInomanp
KpyTa»

Ha paBHbIC (DUTYPBHI, UCIIOIH30BATH METPUUECKUE €ITUHULIBI
WU3MEPEHUS JITTUHBI U TUIOAIH.

HNcnoab30BaTh NpUOJIMKEHHOE M3MEPEHHUE JJINH 1
IO Ha KileTyaTo Oymare, npuOIMmKEHHOE U3MEpPEHNE
JUTUHBI OKPY>KHOCTH, TUIOIIAAN KpyTa

[lomoxurenbHbIE U

OTpHUIATCIIBHBIC YU CJIA

40

Llenpie yncna.
Monayne yucia,
reoMeTpUYeCcKast
WHTEPIpPETALNS
Moaysi. YucnoBeie
MIPOMEKYTKH.
[TonoxutenbHbIC U
OTpUIIATEIIbHBIE
yucna. CpaBHEHHE
TTOJIOKUTCIBLHBIX B
OTPUIATEIIBHBIX
YHCell.
Apudpmernueckue
JICUCTBUSA

C MOJIOKUTEIIBHBIMU
U OTPUIATEIbHBIMU
YHCJIaMH.

Pemmenue TeKCTOBBIX
3ama4

IIpuBoaAMTH NPUMEPBbI UCTIOJIB30BAHUS B PEATbHON KU3HU
IIOJIOKUTEIIbHBIX U OTPULIATEIBHBIX YUCEIL.

HN300paxkaTh 1€IIbIEC YKCIIA, IOJIOKUTEIIBHBIE U
OTPULATENILHBIE YUCIIA TOYKAMU HA YUCIIOBOM MPAMOH,
HCII0JIb30BATh YKUCIIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpumeHATH IPaBUJIA CPABHEHHUS, YIIOPAA0YMBATH 1IEJIbIE
YUCIla; HAXOAUTh MOJYJIb YHCIIA.

D®opMyJIUPOBATH NPABUJIA BEIYUCIICHUS C MOJIOKUTEIBHBIMU
Y OTPUIIATEIbHBIMU YHCJIaMU, HAXOAUTH 3HAYEHUS
YUCJIOBBIX BBIPAKEHUM, COJECPKALIMNX IEUCTBUS

C TIOJIOKUTEIBHBIMU U OTPULIATEIIEHBIMU YU CIIAMM.
IIpuMeHATH CBOMCTBA CIIOKEHUS U YMHOKEHUS

JUTsl peoOpa3oBaHusl CYMM U MPOU3BEICHUN
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Hpe,ZICTaBJIeHI/Ie JaHHBIX

[IpssmoyrosbHas
cucTeMa KoOpAuHaT
Ha MJIOCKOCTH.
Koopannatsl TOuku
Ha MJIOCKOCTH,
abcrucca u
OpJIMHATA.
CronbuaTsie 1
KpYTOBBIE
JarpaMMsl.
IIpakTrnueckas
pabora «IlocTpoenue
Jarpamm.
Pelienue TeKCTOBBIX
3a/1a4, CoAepKaIInX
JTaHHBIE,

OO0BICHATH U WTIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHOM
CUCTEMBI KOOPAMHAT Ha MJIOCKOCTH, UCIIOIb30BaTh
TEPMHUHOJIOTHIO; CTPOUTH HA KOOPAUHATHOMN MIIOCKOCTH
TOYKHU U (PUTYPHI 110 33JJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPAWHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbI;
HHTEPHPETHPOBATH JIaHHbBIC; CTPOUTH CTOJIOUYATHIC
nuarpammel. Uenosib30BaTh HHGOPMALIHIO,
MPECTaBICHHYIO B Ta0JUIIaX, HA AUArpaMMax JJisl peIIeHUs
TEKCTOBBIX 33Ja4 Y 3a7a4 U3 PEAJIbHOM KU3HU

MPEJICTABJICHHbBIC

B TaOJIMIAaX U

Ha IrarpaMmax
Harnmsannas reometpus. [IpssMOyTronbHBINI Pacno3HaBaTth Ha yepTe)kax, pUCYHKax, ONMMUCHIBAThH
@urypsl B IPOCTPAHCTBE napajyIeIenunes, NUpaMUy, IpU3MY, HAIUHIP, KOHYC, 11ap, H300pakaTh X

KyO, mpu3ma,
nupamua, KOHyc,
WIMHJIP, ap U
cepa.
N3o6paxenue

OT PYKH, MOJIeJIUPOBATH U3 OyMaru, riiacTUIMHA, TPOBOJIOKH
u 1p. [lpuBoauTH NpUMepbI 0OBEKTOB OKPYKAIOLIETO MHPA,
UMEIOINX (OPMbI HA3BaHHBIX TEJL.

Hcnonb30BaTh TEPMUHOJIOTHIO: BEPILINHA, PeOPO, TpaHb,
OCHOBAHME, BBICOTA, PAAUYC U JUAMETP, pa3BEPTKa.
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MPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
IUJIMHAPA U KOHYCA.
[IpakTrueckas
pabora «Co3nanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

ITonsarue 00BEMa;
CAMHUIIBI U3MEPEHUS
o0béma. O0BEM

N3y4arth, UCNOJIB3Ys SKCIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMChIBATH
CBOMCTBA HAa3BAaHHBIX TEJI, BHIABJIATH CXOACTBA U
Pa3IMuYMs: MEXKITY IUPAMUION U ITPU3MOU; MEXKITY
LUJIMHAPOM, KOHYCOM U IIApPOM.

Pacno3naBath pa3BEPTKY Napajienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, IHJIMHAPA; KOHCTPYHPOBATH JaHHBIC
TeJla U3 pa3BEPTOK, CO3/1aBATh UX MOJECIIHN.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX (Uryp (13 Oymary,
MPOBOJIOKH, TIJIACTUIIMHA U JIP.)

N3mepsaTbs Ha MoaeJIsIX: JJIMHBI pEOEp MHOTOIPAHHHUKOB,
JaMeTp mapa.

BoiBoauth popmyiry 00bEMa IPSIMOYTOILHOTO

IIPSIMOYTOJIGHOTO napajyieIenunea.
MapaICICnuIcaa, BoruuciasaTts no gpopmysiaMm: 00bEM MPSIMOYTOITHHOTO
Ky0a, popMyIbl napasuiesienunesa, Kyoa; ucroiab30BaTh €AUHUIIBI U3MEPECHUS
00BEMa 00bEMa; BBIYUCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napasuielIenUNe0B; pelaTh 3aJa4 C pEATbHbIMU TAaHHBIMU
[ToBTOpEHuE, 06001IEHNE, 20 IToBTOpEHUE BeruncasTh 3Ha4eHNs BBIPAKECHUN, COAEPIKALLNX

CHUCTEMAaTHU3all A

OCHOBHBIX ITOHATHU
1 METOJ0B KypCOB 5
1 6 KJIaccoB,
000011IeHIE U
CHCTEeMaTH3aIs
3HAHUH

HaTypaJibHbIE, 1IEJIbIC, TOJIOKUTEIIBHBIE U OTPULIATEIBHbIC
quciia, OOBIKHOBEHHBIC U JCCATUYHBIC JPOOH, BHIMOTHITh
peoOpa3oBaHUsI YUCENT U BHIPAKCHUH.

Bp10upaTh criocod cCpaBHEHUS YKCEI, BEIYUCIICHUM,
NPUMEHSITh CBOIicTBAa apu(METUUECKHUX JCHCTBUN

JUISL pallMOHAIU3alUU BEIYUCIIEHUN.

34




Pemate 3aga4M U3 peayIbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA JUT PEeLIeHUs 3a4a4 U3 IPYyTUX
IIPEAMETOB.

Pemiars 3a1a4M pasHbIMH CIIOCO0aMH, CDABHUBATD,
BbIOMPATH CIOCOOBI PEIICHUS 3aJa4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBINOJHAEMBIX AEHCTBUN U
CaMOIIPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

170
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PABOYAS INTPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

AnreOpa sSBISETCS OOHUM M3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro oOpa3oBaHMUS:
OHa O0ecne4YrBaeT U3Y4YeHHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK U
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOJMMO IS MPOAOHKEHUsT 00pa30BaHUs U
B TMOBCEIHEBHOM ku3HU. Pa3Butue y oOydarommxcss HAy4YHBIX MpPeCTaBICHUN
O TMPOUCXOXKIACHUM M CYIIHOCTH aireOpandeckux aOCTpakimii, crocode OTpakKeHUs
MaTEeMaTU4YeCKOM HAyKOW SBJIEHUHW W TPOLIECCOB B TMpHUPOJIe U OOIIeCTBE, pPOJIU
MaTEMaTUYECKOr0 MOJICIUPOBAHUS B HAYYHOM IMO3HAHWM U B MPAKTHUKE CIIOCOOCTBYET
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KA4YE€CTB MBINLJICHUS, HEOOXOAUMBIX JIJIs
aJianTalyyu B COBpeMeHHOM IudpoBoMm oOmiecTBe. M3yueHue anredpbl oOecriednBaeT
pa3BUTHE yMEHUs HaOI0/aTh, CpPaBHMBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpedyeT
KPUTUYHOCTH MBIIUICHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JEUCTBUS M BBIBOJBI, (OpMYyNHpOBaTh yTBepxkJeHUs. OCBOGHHE Kypca anreopbl
oOecrieuynBaeT pPa3BUTUE JIOTMUECKOTO MBIIUICHUS OOYYaroMIMXCS: OHM HCIOJb3YIOT
JNEAYKTUBHBIE UM WHAYKTHUBHBIE pacCyXJACHHs, O0000IIeHHne U KOHKPETH3aIHIO,
abctparupoBanue 1 aHanoruto. O0yuenue anredpe mpeanogaraeT 3HauuTeNbHbIN 00BEM
CaMOCTOATENLHON JEATEIbHOCTH O0YYAIOIINXCS, TTO9TOMY CaMOCTOSTENIbHOE PEIICHUE
3a/1a4 SIBJIAETCS peaan3aluen 1es1TeIbHOCTHOTO MPUHITUIIA 00yYeHUSI.

B crpykType mporpammbl ydeOHOTO Kypca «AjreOpay» isi OCHOBHOTO OOIIEro
oOpa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJACP)KATEIbHO-METOAUYECKUE JTMHUU:
«Hucna v BEIYUCICHUSY, « AJTeOpandecKkue BEIPAKECHUS», « Y paBHEHUS U HEPABEHCTBAY,
«OyHkmum». Kaxaas u3 3THX COAEPKATEIbHO-METOANYECKUX JIMHUM Pa3BUBACTCS Ha
MPOTSHKEHUU TPEX JIET U3YUEHUs Kypca, B3aMMOJCHCTBYS C APYrMMU €ro JUHUsIMU. B
X0J/Ie U3YyUYECHUS] YU4eOHOro Kypca OOy4aromMMCsl MPUXOIUTCS JTIOTUUYECKU PacCyKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3M ¢ 3TUM B mOporpammy
y4eOHOro Kypca «AJredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPE/ICTABICHHBIC
BO BCEX OCHOBHBIX pazjeiiaXx MaTeMaTU4eCKOTO OO0pa30BaHMS U CIIOCOOCTBYIOIIHE
OBJIQJICHUI0O OOYYalOIIMMHUCI OCHOB YHHUBEPCAJIBHOTO MAaTEMAaTHUYECKOIO  SI3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOEHHOCTBIO YUEOHOTO Kypca «Aredpay sBisieTcs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxxanue TuHUU «YHCIa U BBIYUCICHUSD CIYKUT OCHOBOM ISl JalbHEHIIETO
W3YyYEHUs] MATEMaTHUKH, CIIOCOOCTBYET pAa3BUTHIO Yy OOYYalOIUXCS JIOTHUYECKOTO
MBIIIUICHUSI, (OPMUPOBAHUIO YMEHHUS TIOJIB30BAThCS  AJITOPUTMAMH, a TaKxke
MPUOOPETCHUIO TPAKTUUYECKUX HABBIKOB, HEOOXOJIWMBIX JJIi TOBCEIHEBHOM >KU3HHU.
Pa3BuTue NMOHATHS O 4YHMCIE HAa YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSl CBS3aHOC
pallMOHAJIBHBIMM U HUPpallMOHAIBLHBIMUA YHCIIaMH, (OPMUPOBAHUEM MPEACTABICHUIO
JNEeUCTBUTEILHOM YHCJIC. 3aBEpIICHUE OCBOCHHUS UMCJIOBOW JIMHUM OTHECEHOK
cpeaHemMy o01ieMy oOpa3oBaHUIO.
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ConepxxaHue ABYX alreOpandyeckux JUHUM — «AJreOpandeckue BBIPRXKEHUS» U
«YpaBHEHUSI U HEPaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHUIO Yy OOyyaroumxcs
MaTEeMaTU4ECKOro arrapaTa, HeOOX0IUMOTO JIJIsl peIIEHUs 3a]]a4 MaTEMATHKHU, CMEKHBIX
OpEeIMETOB M INPAKTUKO-OPUEHTHPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOro 00IEro
oOpa3oBaHMs y4eOHBIM MaTepuall TPyHIHPYETCS BOKPYT PallMOHAIbHBIX BBIPAKEHUH.
AnreOpa [E€MOHCTpPUpPYET 3HAUY€HHME MATEMaTHKU KakK S3bIKka Ui HOCTPOECHUS
MaTeMaTHUYECKUX MOJEIIEe, ONMCaHuUs MPOLIECCOB U SIBJICHUN peaibHOTO Mupa. B 3amaun
oOy4deHus anredpe BXOIAT TaKKe JalbHENIIee pa3BUTHE aJTOPUTMUUYECKOTO MBIIUICHHUS],
HEOOXOIMMOT0, B YaCTHOCTH, JIJIs1 OCBOCHHSI Kypca HH(OPMATHKH, M OBJIaJICHUE HaBbIKAMH
NENYKTUBHBIX paccyxaeHuil. IlpeoOpazoBaHue CHMBOJBHBIX (OpPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHHSI, CTOCOOHOCTEH K MaTEMaTHUYECKOMY TBOPUECTBY.

Copepxanne (QPyHKIMOHAIBHO-TpaUUYECKOW JMHUHM HAILEJICHO Ha TMOJyuYeHHe
OOy4YarOIIMMUCS 3HAaHUM O (YHKUMAX KaK BaKHEWILEW MaTeMaTH4EeCKOW MOJENH IS
ONKCAaHUSl W HCCIENOBAaHUS PAa3HOOOPA3HBIX MPOLIECCOB U SBJIECHUH B MPHUPOAE U
oOmecTBe. M3ydyenne mMarepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaOIIUXCA YMEHUS
UCITIOJIB30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MATEMATUKH — CJIOBECHBIE,
CUMBOJIMYECKHE, rpauueckue, BHOCUT BKJIaa B (OPMUPOBAHUE TPEICTABICHUN O POJIU
MaTE€MaTUKHU B Pa3BUTUU LMBWIN3AIUU U KYJIbTYPBHIL.

CornacHo yueOHOMY IUTaHy B 7—9 Kjaccax M3y4aercs yuyeOHbI Kypce «Anredpay,
KOTOPBIM BKJIKOYAECT CIEAYIOIIME OCHOBHBIE pasfensl coiepxkaHus: «Yucna u
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUSD, «YPABHEHHSI U HEPABEHCTBA,
«DYHKIUW.

OO1iee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOro Kypca
«Anredpay», — 306 ygacoB: B 7 knacce — 102 ygaca (3 vaca B Hejenwo), B 8 Kiacce —
102 4aca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B HeJeli0).

COAEPKAHUE OBYUEHMUSA

7 KIIACC
Yuciaa u BbIYUCICHUS

Hpo6u 0OBIKHOBEHHBIE U IECSITUYHBIE, IEPEXO0]T OT OJHOM (POpMBI 3amucH apodei K
npyroi. [IoHsATHME panMOHAIBHOTO 4YHUCHA, 3alUCh, CPAaBHEHHE, YIOPSIOYMBAHUE
palMoHaNbHBIX YHucel. ApUPMETHYECKHE JEHCTBUS C palMOHAIbHBIMU YHCIAMHU.
Pemienue 3a1au u3 peaabHOM NMPAKTUKKA HA YaCcTH, HAa IPOOH.

CreneHp C HaTypaJbHbIM TIOKa3aTelieM: ONpeJeNieHHne, Mpeodpa3oBaHue
BBIPQXEHUI Ha OCHOBE OMNpeEeNieHus, 3amuch OoyblMX uucen. [IpoueHTsl, 3amuch
NPOLIEHTOB B BHJE JIpoOM M ApoOM B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3alayd Ha
IIPOLICHTHI, PELICHUE 33]1a4 U3 PEAIbHOW MMPAKTHUKH.

[IpuMeHeHre MPU3HAKOB JIETMMOCTH, Pa3I0KEHHE HA MHOMXHUTENIHM HATYPaJIbHBIX
quced.

PeanbHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMasi U 00paTHas MPONOPIUOHAIBHOCTH.
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AnredOpanveckue BbIPaKeHUs

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAXKEHHUS C NEpeMEHHOU. JlomycTumeblie
3Ha4YeHUs NepeMeHHbIX. [IpencraBieHne 3aBUCMMOCTH MEXIY BEJIMYMHAMU B BHUJE
dopmynbl. Beruncnenuss mo ¢opmynam. IIpeoOpa3oBanrne OyKBEHHBIX BBIPAKECHUH,
TOKJICCTBEHHO PaBHbBIC BBIPAKEHUS, IIPaBHUiIa MpeoOpa30BaHUs CyMM H MPOU3BEACHUIA,
IpaBHJIa PACKPHITUS CKOOOK M MPUBEACHUS MOAOOHBIX CIIaraeMbIX.

CBoONCTBa CTENIEHU C HATYPaJIbHBIM ITI0KA3aTEIEM.

OpHounensl u MHoOrowieHbl. CreneHb MHorousjeHa. Clo)KeHHE, BBIYUTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIBI COKPAIIEHHOIO YMHOXKEHUS: KBaApaT CyMMBbI U
KkBaapar paszHocTH. Dopmyna pasHOCTH KBaapaToB. PasznokeHue MHOTOWICHOB Ha
MHO>KUTEIIH.

YpaBHeHUS ¥ HEPABEHCTBA

VYpaBHeHue, KOpEHb ypaBHEHUs, TMpaBHiia TpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTDH YPaBHEHUM.

JIuHeHOEe ypaBHEHUE C OJTHOW IIEPEMEHHON, YHCIIO KOPHEH JIMHEMHOTO YPaBHEHU,
pellieHHe JHMHENHBIX ypaBHEHUW. (COCTaBICEHHE YpPaBHEHUW IO YCIOBHIO 3aJayM.
PemieHre TEKCTOBBIX 3a/1a4 C TOMOILIBI YPaBHEHUN.

JluneitHoe ypaBHEHHE C JByMsS NEpeMEHHBIMH U ero rpaduk. Cucrema IBYX
JMHENHBIX YpaBHEHUH C IByMs MepeMEeHHbIMU. PellieHne cucteM ypaBHEHHM CIIOCOOOM
ITOJACTAaHOBKHU. [[puMepsl peleHus: TEKCTOBBIX 3a7a4 C HOMOIIBIO CUCTEM YPABHEHUM.

DOyHKUMHA

Koopannara Touku Ha npsamont. HucinoBbie mpomMexyTKu. PaccTosinue Mexay 1Byms
TOYKaMH KOOPJIUHATHOU MPSIMOM.

[IpsamoyronbHas cucteMa koopauHat, ocu Ox u Oy. AGcuucca U oOpJIuHaTa TOYKH
Ha KOOpAMHATHOW T1uiockocTu. Ilpumepsl rpadukoB, 3agaHHbix (popmynamu. UreHue
rpadukoB peanbHbIx 3aBucuMocTell. [lonarue @ynkuuu. I'paduk ¢pynkuuu. CBoiicTBa
bynkuuii. Jluneitnas yukius, e€ rpaduk. I'papuk dbynkumu y = |x|. I'paduyeckoe
pELICHUE JTMHEWHBIX YPABHEHUM U CUCTEM JINHEWHBIX YPABHEHUN.

8 KUIACC
Yuciia v BbIYHCIEHUS

KBagpatueiit kopers u3 yucina. [lonstue 06 upparmonanibHoM yuciie. JlecssTuanbie
NpUOIMKEHUsT UppaluoHaibHbIX yuced. CBoWcCTBa apu(METHUECKUX KBaJAPATHBIX
KOpHEW U MX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIIOBBIX BBIPAKEHUN W BHIUYHCIICHUSIM.
JIeMCTBUTENBHBIE YHCIIA.

Crenens ¢ 11eIbIM MOKa3aTesneM U e€ cBoiicTBa. CtangapTHas 3alKCh YMCIA.

AuredpanvecKkue BbIpasKeHHUs
KBanpatublii TpéXwieH, pa3joKEHUE KBaJApaTHOrO TPEXUJeHa HAa MHOXKUTEIH.
AnreOpanyeckas 1po0b. OCHOBHOE CBOMCTBO anredpanyeckoit qpoou. Crnoxenue,
BBIUMTaHKE, YMHOKEHUE, JIEICHNE anre0pandeckux qpooeil. ParmonanbHbie BRIpaXKESHUS
U uX npeoOpa3oBaHme.
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YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHHe, (hopmyia KOpPHEW KBagpaTHOro ypaBHeHUs. Teopema
Buera. Pemienne ypaBHeHMM, CBOAAIIMXCSA K JIMHEWHBIM M KBagpaTHbIM. [Ipocrelimme
JTpOOHO-palMOHATILHBIEC YPABHEHMUSL.

['padmyeckas MHTEpHpeTanysi ypaBHEHMHA C JBYMs TMEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHHM C ABYMS NIEPEMEHHBIMU. [ [puMepsI peleHus: CucTeM HETMHEMHBIX
YPaBHEHUU C IBYMS NIEPEMEHHBIMHU.

Perenne TeKCTOBBIX 3a/1a4 anreOpanyeckuM criocoooMm.

HucnoBble HEPAaBEHCTBA M HMX CBOMCTBA. HepaBEHCTBO C OJHOW MNEPEMEHHOM.
PaBHOCHIIBHOCTH HEpaBeHCTB. JIMHEHHbIE HEPaBEHCTBA C OJHOM NepeMeHHO. CucTeMbl
JIMHEMHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.

DOyHKUIMHA

[Tonstue pynkunn. OOnacTh ONPEAEICHHUS M MHOXECTBO 3HAYEHUN (YHKLHUU.
CrniocoObI 3a1aHust QyHKIUH.

I'padux pynkuuu. Urenue cBoiicTB pyHkumu no e€ rpaguky. Ilpumeps! rpadukon
(GYHKIMI, OTpaXkaroliX peajbHble IPOLECCHI.

@DYHKIH, ONUCHIBAIOIINE MPSIMYIO U 00paTHYIO MPONOPIUOHAIBHBIE 3aBUCUMOCTH,
ux rpaduxu. OyHkuu y = x%, y = x°, y =Vx, y=|x|. I'padudeckoe pemieHre ypaBHEHUI
Y CHCTEM YPaBHEHUHU.

9 KUIIACC
Yuci1a 1 BBIYUCTICHUA

PanmonaneHple 4Yucna, WppalUOHAIbHBIE YHCIA, KOHEYHbIE M OECKOHEUYHBIE
JecATHUHbIE TpoOu. MHOXECTBO JAEUCTBUTEIBHBIX UMCEN, JEHCTBUTENbHBIE YMCIa KaK
OEeCKOHEYHbIE JecATUYHbIe JApoOu. B3anMHO OJHO3HAUYHOE COOTBETCTBHUE MEXY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCEN U KOOPIUHATHOW MPSIMOM.

CpaBHeHue JIEUCTBUTEIIBHBIX qucel, apru(pMeTHYecKue NEUCTBUSA
C ICUCTBUTEIILHBIMU YHUCIIAMM.

Pa3smepsl OOBEKTOB  OKpYXXAlOUIEr0  MHpa, JUIMTEIBHOCTh  MPOIECCOBB
OKPY’KarOLIEM MUDE.

[TpuOnmxk€HHOE 3HAaYEHHE BEIMYMHBI, TOYHOCTh MpHOIMKeHus. OKpyTrieHue
yucen. [Ipukuaka u oneHka pe3ynbTaTOB BEIYUCIECHUN.

YpaBHeHUs U HEPABEHCTBA

JIuneliHoe ypaBHeHHe. PelieHue ypaBHEHMM, CBOASALIUMXCSA K JIMHEHHBIM.

KBanparHoe ypaBHeHue. Pemienue ypaBHEHUH, CBOIAIIMXCS K KBAJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelieHHs ypaBHEHUN TPETbed U YETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM HAa MHOKUTEIIN.

Pemienne npoOHO-pallMOHANBHBIX ypaBHEHUH. PeleHne TEKCTOBBIX —3aj1ay
aredpandecKuM METOJIOM.

VYpaBHeHue C JByMs MEpeMEHHbIMH M ero rpaduk. Pemenue cucrem JIByX
JIMHEMHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU. Perenne cucteM AByX YpaBHEHUH, OJTHO
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U3 KOTOPBIX JIMHEWHOE, a JIpyroe — BTOpoW cremneHu. ['paduyeckas wHTEpHpeTarus
CHUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3aj1a4 anredpandyeckuM CriocoOoM.

YucioBble HEPABEHCTBA M MX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM TNIEpEMEHHOM. PemeHue cucrem
JMHEHHBIX HEPABEHCTB C OJHOU nepeMeHHol. KBaapaTueie HepaBeHCcTBA. ['paduueckas
WHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMS IEPEMEHHBIMU.

DOyHKUMHA
KBagparnunas pyukmwmsi, e€ rpaduk u cBoiictsa. [lapadora, KoopAuHATHI BEPIITHHBI
napaboJIbl, OCh CHMMETPHUH TTapaboJIblL.

I'paduku Qynkumii: y = £x, y= £x+Db, y = k—, y=x3y =& y=|x|,
X
Y UX CBOWCTBA.

YucsoBblie M0C/1€10BATEJILHOCTH U IIPOTPecCUu

IlonsaTne dYHCIOBOM MOCJICAOBATEILHOCTH. 3aJaHHUe  II0CJIEA0BATEIbHOCTH
peKyppeHTHOH hopMyIioi u GopMyJiol n-ro YieHa.

Apudmernyueckass U TeoMeTpuueckas mnporpeccuu. @DopMyiabl n-ro  4icHa
apu(METHIECKON U TEOMETPUIECKON ITPOTPECCUM, CYMMBI ITEPBBIX 71 YJICHOB.

N3obpakenne uaeHOB apu(METHICCKON U TEOMETPHUUECCKON MPOrPEeCCUid TOUKaMHU
Ha KOOpPJMHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIUMAIbHBIM pocT. CIOXKHBIC
MPOLICHTBHI.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbie  pe3ysabTaThl  OCBOCHHS ~ MpOrpaMMbl  y4yeOHOro  Kypcak
KOHIly 00yueHus: B 7 KJjacce:

Yucsa 1 BbIYHCJICHUS

BbInonHATh, coueTas yCTHbIE M MUCbMEHHbIE TPUEMBI, apU(PMETUYECKHUE IEUCTBHS
C palMOHAJIbHBIMH YHCIIAMH.

Haxonuth 3HaueHUs1 YUCIOBBIX BBIPAXKEHUM, TPUMEHITh pa3HOOOpa3HbIE CIIOCOObI
Y MPUEMBI BBIYMCIICHHS 3HAYEHHUI APOOHBIX BBIPAKEHUH, COIEPKAIIMX OOBIKHOBEHHBIE
U JIECATUYHBIC JPOOHU.

[lepexoauTs OT oaHOW (OpPMBI 3amUCH uucen K Apyrod (mpeoOpa3oBbIBaTh
JECATUYHYIO ApOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHMYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JIECATUYHYIO TIPOOh).

CpaBHHBaTh U YIOPSIOYMBATH PALIMOHAJIBHBIE YUCIIA.

OKpyIJIsITh YncHa.

BbINONHATE NPUKUAKY W OLIEHKY pe3yjbTaTa BBIYMCICHUM, OLEHKY 3HAaYeHUU
YUCJIOBBIX BBIPAXKEHUN. BBIMONHATL NEUCTBUS CO CTENEHSMU C HaTypalbHbIMU
MOKa3aTeJIsIMH.

[IpuMeHATh TPU3HAKU JEIMMOCTH, PA3JIOKEHUE HAa MHOXKUTEIM HATYypaJIbHBIX
YHUCeN.
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PemaTe mpakTHKO-OpUEHTUPOBAHHBIC 331241, CBSI3aHHBIC C OTHOIIICHUEM BEJTUYHH,
IPOIMOPIIMOHAIEHOCTBIO  BEJIMYWH, IPOICHTAMH, HMHTEPIPETUPOBATh PE3YNIbTAThI
pelicHus 3a1a49 ¢ y9éTOM OrPaHHYCHHM, CBA3aHHBIX CO CBOMCTBAMH pacCMaTPUBAEMBbIX
O0OBEKTOB.

AJiredpanyeckue BbIpaKeHUs

Hcnonp30BaTh anreOpandecKkylo TEPMUHOJIOTHIO W CHUMBOJIMKY, TMPUMEHSTH €€
B TIPOIIECCE OCBOCHHS YIEOHOTO MaTepuaia.

HaxonuTe 3HadeHWsT OYKBEHHBIX BBIPQXCHHA TPU 3aJaHHBIX 3HAYCHUSX
MIePEMEHHBIX.

BeimonHsATe mpeoOpa3oBaHUs IIEJIOTO BBIPAKEHUS B MHOTOWICH IPHUBEICHUEM
MOTOOHBIX CJIATa€MbIX, PACKPBITHEM CKOOOK.

BhINONMHATS YMHOKEHHE OJHOUWICHA HA MHOTOYJIEH U MHOTOYJIEHAa HA MHOTOYJIEH,
MPUMEHSATH (HOPMYITBI KBaJpaTa CyMMBI M KBaJipaTa pa3HOCTH.

Ocy1iecTBIATh Pa3ioKEHUE MHOTOWICHOB HA MHOXKUTEH C TIOMOIIBIO BBIHECEHHUSI
3a CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH ClIaraeMbIX, MpPUMEHEHUs (opmys
COKPAIIEHHOTO YMHOKCHHUSI.

[IpumensaTy npeoOpa3oBaHUs MHOTOWICHOB /IS PEUICHUS Pa3IUYHBIX 3a7a4u3
MaTEeMaTHUKH, CMEKHBIX MPEMETOB, U3 PEATbHON TTPAKTHKH.

Hcmonp30BaTh CBOWCTBA CTEMEHEH C HATYpPAJbHBIMH  ITOKA3aTEISIMH IS
npeoOpa3oBaHUs BEIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrars nuHeliHbIE ypaBHEHUS C OJHOM IEPEMEHHOM, IPUMEHSS IIPaBUiIa IEPEX01a
OT MCXOJHOTO YpPaBHEHHsS K PaBHOCWIBHOMY eMy. [IpoBepsTbh, SBISETCS JM YHUCIO
KOPHEM YpPaBHEHUS.

[Ipumensaty rpaduyueckre METOAbI MPHU PEHICHUH JIHUHEHHBIX YpaBHEHUNW M MX
CUCTEM.

[TogOupaTe mprMepHI Map 4YKUCell, ABISIOMIMXCS PEIICHUEM JTUHEHHOr0 ypaBHEHUS
C IBYyMs IIEPEMEHHBIMHU.

CrpouTh B KOOPJIMHATHOW IUIOCKOCTH TIpaUK JTUHEHHOrOo ypaBHEHUS C JBYMs
NEPEMEHHBIMHU, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewars cucteMsbl 1BYX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU, B TOM YHCJIE
rpadudecku.

CocTaBisATh U pemarh JMHEWHOE YpPaBHEHUE WIM CUCTEMY JIMHEWHBIX YpaBHEHUN
II0 YCJIIOBUIO 3a7a4¥, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJTyYEHHBIN Pe3yJIbTar.

DyHKIUU

N300pakaTh Ha KOOPAMHATHOM MPSMOW TOYKH, COOTBETCTBYIOIIWE 3aJaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, HHTEPBAJbl, 3alUCHIBATH YHCIOBBIC MPOMEKYTKU Ha
anredpandeckoM s3bIKe.

OTMeuath B KOOPIMHATHOW IJIOCKOCTH TOYKH 1O 3aJaHHBIM KOOPJIMHATAM, CTPOUTH
rpaduku muHEHHBIX GyHKUMA. CTpouTh rpaduk GyHKIMH y = |X|.
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OnuckIBaTh ¢ TOMOUIBI0 (DYHKIIMI M3BECTHBIE 3aBUCUMOCTH MEX]y BEIMYMHAMMU:
CKOPOCTb, BPEMSI, PAaCCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD,
BpeMsi, 00bEM pabOThI.

Haxonute 3HaueHre (yHKLIHH 110 3HAUEHUIO €€ apryMEeHTa.

[lonumate rpaduyeckuid croco0 TMpEeACTaBICHUS W aHaiuM3a HUH)OpMaluu,
U3BJIEKATh W UHTEPIPETUPOBATh MHPOPMAINIO U3 TPadUKOB pealbHBIX MPOIECCOB U
3aBUCUMOCTEM.

[IpenmeTHbIe pe3ynbTaThl OCBOEHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Yuciia v BbIYUCICHUS

Hcnonp30BaTh HadallbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIIBHBIX YUCEI
JUIs. CPABHEHUS, OKPYTJICHHS W BBIYMCICHUM, U300pakaTh JACHCTBUTENIbHBIC YHCIIA
TOYKaMHU Ha KOOPAMHATHOM IIPSMOM.

[IpumensTe mOHSATHE apU(METHYECKOrO0  KBAJAPaTHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3YSd TMpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJIHATh
npeo0pa3oBaHus BBIPAKEHUM, COJIEpKAIUX KBaJpaTHbIE KOPHU, UCIOJIB3Ys CBOMCTBA
KOPHEH.

Ncnonb3oBath 3anucu OOJBIIMX U MaJIbIX YUCEN C IOMOINIBIO AECATUYHBIX ApoOei
u creneneit uncna 10.

AJiredpanyeckue BhIPaKeHUA

[IpyMeHSTh MOHATHE CTENEHHU C LIEJIBIM [T0Ka3aTeJIeM, BHIIOIHATH peoOpa3oBaHus
BBIPAXEHUM, COAEPKAIIMNX CTETIEHU C LENBIM MOKA3aTENEM.

BbINONMHATE  TOXKAECTBEHHbIE MPEoOpa3oBaHMsl  palMOHAIbHBIX  BBIPAXKEHUHN
Ha OCHOBE IPaBUJI ICUCTBUI HaJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXWIEH HA MHOKHUTEIIH.

[IpumeHsaTh TpeoOpa3oBaHUs BBIPAKEHUH [UIsl PEIIEHUS pa3IUYHbIX 3a]ad
W3 MaTEMATHUKHU, CMEKHBIX IIPEAMETOB, U3 PEAIbHON NMPAKTUKH.

YpaBHeHMs U HEPABEHCTBA

Pemate snuHENHBIC, KBaJpAaTHBIE YPABHEHUS W PALMOHAIBHBIE YpPABHEHMUS,
CBOISIIMECS K HUM, CHCTEMBI IByX YPaBHEHHUH C ABYMS [IEPEMEHHBIMHU.

[IpoBoauTe MpoOCTENIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUH, B TOM
yycie ¢ NpUMEHEHUEM TpadHuuecKuX MpeAcTaBlIeHU (ycTaHaBIMBaTh, MUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PELLIEHUs, ECIIU UMEET, TO CKOJIBKO, U TIPOYEE).

[TepexoauTs OT ciioBeCHOU (HOPMYJIMPOBKHU 3a7a4M K €€ aareopandeckoil MoaeIu
C ITIOMOLIBIO COCTABJICHHUsI YPABHEHMsS WM CUCTEMBl YPaBHEHWH, HMHTEPIIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pPE3yJIbTarT.

[IprmMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPAaBHEHUs, OLICHKHU, PELIATh
JMHENHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW W WX CUCTEMBI, J1aBaTh IPaPUUYECKYIO
WJUTFOCTPALI0 MHOKECTBA PELIEHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.
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DOyHKIMHA

[lonnmath M WCHONB30BaTh (PYHKIMOHAIBHBIE TMOHSTHS W SA3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHHUSA), ONPEAENATh 3HaueHue (YHKIUMU 10 3HAYCHHUIO
apryMeHTa, OIPeIeTATh CBOMCTBA (DYHKIIMHU 1O €€ rpaduKy.

CtpouTts rpaduku J1eMeHTapHbIX QYHKIUI BUIA:

y="_y=x% y= x3,y= % y=|x|, onucsBath cBOiicTBa YNCIOBOI QYHKIHH
X

1o e¢ rpaduky.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

YucJa v BbIYHCTICHUSA

CpaBHHBATH U YIIOPSIAOUYNBATH PALIMOHATIBHBIE U UPPALMOHAJIBHBIE YHCIIA.

Beimonuare apudmernueckue NEUCTBUS C pAalMOHATBHBIMU UYHCIIAMH, COYETas
YCTHBIE M TIUCBMEHHBIE NPUEMBI, BBINIOJHATh BBIYUCICHUS C HPPATUOHATIBHBIMU
qHCIaMH.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEIsIMA U KOPHEU, BBIUHUCIISITH
3HAYCHUS YMCIIOBBIX BBIPAKCHUM.

OKpyraiaTh  JI€UCTBUTEIbHBIC YHUCJA, BBINOJIHATH MNPUKUJKY  pe3yJibTaTa
BBIYMCIICHUH, OLIEHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pewars nuHelHbIE WM KBaJpaTHBIC YPaBHEHUSA, YPAaBHEHUs, CBOIAILMECS K HUM,
pocTeliue APOOHO-paIllMOHATIbHBIE YPaBHEHUSI.

Pemrars cucTeMpl IByX JIMHEHNHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHEHHE HE SIBISACTCS JINHEMHBIM.

Pematp TeKCTOBBIE 3a/1auu aJIreOpandeckuM CIIOCOOOM € MOMOUIBIO COCTABJICHUS
YPAaBHEHMS UM CUCTEMBI JBYX YPABHEHUH C JBYMs MIEPEMEHHBIMH.

IIpoBoauTH mpoOCTENIINE UCCIECAOBAHNS YPABHEHUM M CHUCTEM YpPaBHEHHWH, B TOM
Yucie ¢ NPUMEHEHHEM TrpapuyecKuX NpeCTaBlIeHUN (yCTaHaBIUBaTh, HUMEET JIU
YPaBHEHUE WIHA CUCTEMA YPABHEHUH PEILIEHUs, ECIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemartb nuHeliHble HEpAaBEHCTBA, KBaApaTHbIE HEPABEHCTBA, N300paXkaTh pelIeHHe
HEPABEHCTB HA YMCJIOBOW MPSIMOM, 3aMUCHIBATH PEIIEHUE C TOMOIIBI0 CUMBOJIOB.

Pemars cucremsl JIMHEWMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOLINE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PEIICHHUE CUCTEMbl HEPABEHCTB HA YMCIOBOU
IIPSAMOM, 3aIIMCHIBATh PEIICHHE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3IMYHbBIX 3a]1a4.

DyHKUUU
Pacno3naBath (QyHKIIMM HW3y4YeHHBIX BUIOB. [loka3piBaTh CXEMaTHYECKU
pacrnoyio)KeHNe Ha KOOPAWHATHOW TUTOCKOCTH TpaduKoB (PYHKIUN BHUIA: Yy = £X,

y=#x+b, y= f, y=ax?+bx+c, y= x3, y= % y=|x| B 3aBucumoctH
pe

OT 3HaYeHUU KO3 (PUIIMEHTOB, ONMUCHIBATh CBOMCTBA (PYHKIUH.
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Crpouth U uH300pakaTh CXEMATUYECKH TIpaUKU KBaJpaTUUYHBIX (DyHKLUH,
OTKCHIBaTh CBOWCTBA KBAIPATUUHBIX (DYHKIIHH MO UX TpaduKaM.

Pacrio3naBaTh KBagpaTW4YHYyI0 (QYHKIHIO TO (opMyiie, MPUBOAUTH TMPUMEPHI
KBaJIpaTUYHBIX (PYHKIIMH U3 peanbHOM KU3HH, (PU3UKH, TEOMETPHUH.

YuciioBble OCIEI0BATEIbHOCTH U NPOTPECCUH

Pacnio3znaBaTh apu(pMeTHUECKYIO M TEOMETPUUECKYIO MPOTPECCUM MPU Pa3HBIX
crioco0ax 3aJaHusl.

BbINOMHATE BBIYMCIIEHUS € UCTIOIb30BaHUEM (POPMYII N-I'0 YjIeHa apUPMETHUECKON
Y T€OMETPUYECKON MTPOTpeCCUil, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI MOCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemarp 3amaun, cBsI3aHHBIE C YKCJIOBBIMH I1OCIIEOBATEIBHOCTAMHU, B TOM YHUCIIE
3aJ1a4M U3 peajJbHOM )KU3HU (C UCTIOIb30BAHUEM KAIBKYJIATOPA, IU(PPOBBIX TEXHOIOTH).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |KoimdecTBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUaIOIINXCSI
(TembI) Kypca 4acoB CoJiepKaHue
Yucia ¥ BEIYUCIIEHHUS. 25 IToustne CucreMaTu3upoOBaTh U 000ralaTh 3HAHUSA
ParnmonanbHbIe yncia pallMOHANILHOTO YKCa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHUBATH U YHOPSA0YMBATH APOOH, TpeoOpa30BbIBas
JICUCTBUS pU HEOOXOUMOCTH JECATUYHBIC IPOOU B OOBIKHOBEHHBIE,

C palMOHaTbHBIMU
yuciamu. CpaBHEHHUE,
yHOpsII0UMBaHUE
palMOHAIbHBIX YHCEN.
Crenenb

C HaTypajibHbIM
MOKa3aTeJIeM.
Pemenrne 0CHOBHBIX
3a/1a4y Ha apoou,
MIPOIICHTHI

W3 pealbHON
MPAKTHUKHU.

[Ipu3Haku AeTMMOCTH,
pa3lIoKEHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JIECATUYHBIEC, B YACTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpyMeHATH pa3HOO0pa3HbIe CNIOCOOBLI U MPUEMBI
BbIYMCJICHUS 3HAYCHU I JPOOHBIX BbIPaKeHUH,

coJiep KaInX OOBIKHOBEHHBIE U ICCATUYHBIE IPOOU:
3aMEHSITh IPU HEOOXOAUMOCTHU JAECATUUHYIO TPOOh
OOBIKHOBEHHOW U OOBIKHOBEHHYIO JECATUYHOMN, TPUBOIUTH
BbIpaKeHUE K (hopme, Hanboliee yno0HOM SISl BBIYUCICHUH,
peoOpa3oBbIBATh APOOHBIC BEIPAKEHUSI HA YMHOKCHHE U
JeJICHUEe JEeCATUYHBIX APOoOe K ICUCTBUSIM C IEIbIMU
YUCTIAMH.

IIpuBOAUTH YHCI0BbIE 1 OYKBEHHbIE IPUMeEPBI CTCTICHU
C HATypaJIbHBIM MOKa3aTesieM, OOBICHSS 3HAUCHUS
OCHOBAHHSI CTENIEHU U MOKA3aTelisl CTENEeHU, HAXOIUTh
3HAYEHHUs CTeNeHer Buaa a” (a — mo0oe paluoHaIbHOE
YHUCJIO, 1 — HATyPaJIbHOE YUCJIO).
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PeanbHbIe
3aBucUMOCTH. [Ipsimas
u oOpaTHas
MPOMOPUHUOHAITBHOCTH

IHonmMaTe cMbICI 3anKMcH OOJBIIMX YHUCET C TOMOUIBIO
JNECATUYHBIX Apo0Oeil u crenenei yucna 10, npuMeHATh HX
B PEAJIbHBIX CUTYaLUsIX.

IIpuMeHsATh NPU3HAKY IETUMOCTH, PA3JIOKEHUS HA
MHOKHUTEJIA HaTyPAJbHBIX YUCEN.

PemaTp 3a7a4u Ha 4acTH, IPOLEHTHI, IPONOPLUH,

Ha HaxOXJeHHE Apoou (IPOLEHTA) OT BETUUUHBI U
BEJIMYMHBI 0 €€ ApoOu (IIPOLIEHTY), IpoOu (MPOLIEHTA),
KOTOPBIN COCTABIIIET OJHA BEJIMUYMUHA OT JIPYTOi.
IlpuBoaANTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHNUS,
3aIMCH PEIIEHUI TEKCTOBBIX 3a/a4.

PacnosHaBaTh M 00BSACHATH, ONUPASCh HA ONPEICICHUS,
IpSIMO IPONOPLMOHATIBHBIE U OOPATHO MPONOPLIUOHAIBHBIE
3aBUCUMOCTH MEXy BEIMYMHAMU; PUBOJAUTH PUMeEPHI
3THX 3aBUCUMOCTEN U3 peabHOro MUPA, U3 IPYTrUX Y4eOHBIX
IPEIMETOB.

PemaThb npakTHKO-OPUEHTUPOBAHHBIE 3aJ]a4H HA IpOOH,
IPOLIEHTHI, IPSIMYIO U 00PaTHYIO MPONOPIUOHAIBHOCTH,
IPOIOPLIMHU

AnreOpanyeckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAXKEHUS.
ITepemenHbIe.
Jonyctumele
3HAYECHUS
IIEPEMEHHBIX.
DopMyIIbl.

OBuanerh areOpanyeckor TEPMUHOJIOTUEH U CUMBOJIUKOH,
NPUMEHSTH €€ B IIPOLiecce OCBOEHUS yueOHOT0 MaTepHalla.
Haxoauth 3HaueHNs1 OYKBEHHBIX BBIPKEHUHN TIPU 3aJaHHBIX
3HAYCHUSX OYKB; BBITIOJHATH BBIYUCIICHHS IO (hOpMYyTIaMm.
BbInotHATH peoOpa3oBaHus 1IEI0T0 BHIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJOOHBIX CIaraeMbIX,
packpbITHEM CKOOOK. BBINOIHATH YMHOXEHUE OJTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPAKEHUU,
PacKpbITHE CKOOOK U
MIPUBEICHUE

MOJIOOHBIX ClIaracMBbIX.

CBoICTBa CTEICHU
C HATypaJIbHBIM
TOKa3aTeyIeM.
MHoro41eHsbl.
Cnoxenue,
BBIUHTAHHE,
YMHOXEHHE
MHOT'OYJICHOB.
DopMyJIbl
COKPAIEHHOTO
YMHOKECHHUSI.
Paznoxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOYIEH U MHOTOYJICHA HA MHOTOYJIEH, NPUMEHATh
(opMyJibl KBaJpaTa CyMMBI U KBajipaTa pa3HOCTH.
OcyuecTBIATH Pa3IOKEHNE MHOIOYJIEHOB HA MHOXKUTEIN
yTEM BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKUTEIS,
IpUMEHEHUs1 (OPMYJIbl pa3HOCTH KBAJAPaTOB, (hopmy
COKpAILIEHHOI'O YMHOXEHUS.

IIpumeHsATH MpeoOpa30BaHNE MHOTOYJIEHOB JJIs1 PEILICHHUS
pPa3IMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 pEaJbHON MPAKTUKH.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUA MATEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, lpaBuia
npeodpa3oBaHms
YpaBHEHUH,
PABHOCHJIBHOCTD
YPaBHEHUM.
JIuneliHOE ypaBHEHME

Pemarp iMHEHOE ypaBHEHUE C OAHOM NIEPEMEHHOM,
NpUMEeHsAs MPaBUJIA IIEPEX0Ja OT UCXOAHOI0 YPaBHEHUS

K paBHOCUJIBHOMY eMy Oosiee nmpoctoro Buna. [IpoBepsrs,
SIBIIIETCS T KOHKPETHOE YUCIIO KOPHEM YPaBHEHHS.
IHox0upaTs npuMepbI AP YKCEI, ABJIAIOIIUXCS PELMICHUEM
JIMHEMHOTO0 YPABHEHUS C IByMS IEPEMEHHBIMU.
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C OJIHOM NEPEMEHHOM,
peLICHNE JIMHEUHBIX
ypaBHeHUM. Penienune
3a/1a4 € MOMOUIBIO
YPaBHCHUU.
JIuneiiHoe ypaBHEHHE
C AByMs
MIEPEMEHHBIMU U €TI0
rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUN
C AByMS
IIEPEMEHHBIMU

CTpouTthb B KOOPAWHATHOM MJIOCKOCTU TpaduK JUHEUHOTO
YpaBHEHHUS C IBYMS IEPEMEHHBIMH; MOJIb3YSICh TPaPUKOM,
NPUBOAMTHL IPUMeEPbI PEIICHUS YPABHEHUS.

Haxoaurh peuieHue CUCTEMBI IBYX JUHEUHBIX YPABHEHHM
C IByMS [IEPEMEHHBIMU.

CocTraBisiTh U pemiaTh ypaBHEHHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4l, HUHTEPIIPETUPOBATD

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4{ ITOJTyYECHHBIN
pe3ynbTar

Koopnunate! u rpadukmu.
OyHKIMA

24

Koopaunara Touku
Ha npssMout. Yuciosbie
MIPOMEXKYTKHU.
Paccrostnue mexny
JByMSI TOUKaMu
KOOPJMHATHOMU
IIPSIMOM.
IIpssmoyrosbHas
cUcTeMa KOOpPAUHAT
Ha IJIOCKOCTH.
[Tpumepsl rpadukos,
3aIaHHBIX
dbopmynamu.

N300paxkaTh Ha KOOPAMHATHON MPSAMOM TOUKH,
COOTBETCTBYIOIIIME 3aJaHHBIM KOOpAUHATAM, JIYYH, OTPE3KH,
WHTEPBAJIbL; 3aMUCHIBATh UX HA aJITeOPanyECKOM SI3BIKE.
OTMeuyaTh B KOOPAUHATHOM NMJIOCKOCTH TOYKH T10
3aJIaHHBIM KOOpJUHATaM; CTPOUTH TpadUKH HECIOKHBIX
3aBUCUMOCTEH, 3aIaHHBIX (POPMYJIAMH, B TOM YHCIIC

C MIOMOIIIBIO ITU(DPOBHIX JTA0OPATOPHUIA.

IIpyMeHsATH, H3yYaTh NMPEeUMYLIECTBA,
HHTEPHPETHPOBATH I'paPUUECKUil Criocod MpeaCcTaBICHUS
Y aHaJii3a pa3HooOpa3HOM )KM3HEHHOW MH(GOPMAIIUH.
OcBauBaTthb noHsTHE QYHKIINH, OBJIaJICBATh
(YHKITMOHATTLHON TEPMUHOJIOTHUEH.

Pacno3naBarth JiuHeiHy0 QyHKIIUIO y = kx + b,

48




Urenue rpadukoB
peasbHBIX
3aBUCUMOCTEH.
[Tonsitue pyHKIMY.
I'paduk pyHKIHN.
CpoiicTBa QPyHKIUH.
JIuneiinas QyHKIM.

OIMCBIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

ko3 buLreHToB k u b.

Crpoutb rpaduku TMHEHHON QYHKINH, QYHKIIUU Y =| X |.
Hcnoan3oBath nudpoBbIe pecypehbl i TOCTPOCHUS
rpadukoB QYHKIWN U U3y4EHUS] UX CBOMCTB.

[IpuBOAUTH MPUMEPHI TUHEHHBIX 3aBUCUMOCTEN B peaibHBIX
mpolieccax v sIBICHUSX

[TocTpoenue rpaduka
JUHEUHOU (PYHKIIUH.
['paduk pyHKIIIH
y=lx|
[ToBTOpEeHue 1 0000IIIEHNE 6 IToBTOpEHME BpiOupaTh, NPUMEHATH OLIEHUBATH CIIOCO0bI CPAaBHEHHUS
OCHOBHBIX ITOHSATHI YKCEJI, BHIYUCICHUI, TPeoOpa30BaHUl BHIPAKECHHM,
1 METOJIOB Kypca pelIeHns ypaBHEHUM.
7 xnacca, 00001eHNEe OcyumecTBJIATh CAMOKOHTPOJIb BINIOJHIEMBIX ACHCTBHI U
3HAHUU CaMOTPOBEPKY pe3yJibTaTa BHIYUCICHUM, TPEoOpa30BaHUI,
MTOCTPOCHUM.
Pemats 3agaum u3 peaibHON KHU3HU, IPUMEHSTh
MaTeMaTH4YeCcKHe 3HAHUA JIJI PEUICHU 3a7a4 U3 IPYTHUX
MPEIMETOB.
Pemath TekcTOBBIE 32124, CPABHUBATh, BLIOUPATH
CNoco0bI peIICHU 3a/1a4n
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KUIIACC

KBaapartHbie KopHU

n3 yncna. [lonstue
00 UppanroHAIBHOM
yucie. [lecsTuunbie
NPUOJINKEHUS
HMppalMOHaTbHbBIX
YJHUCell.
JIeiICTBUTEIbHBIC
yucna. CpaBHEHHE
JIEUCTBUTEIBbHBIX
qucel.

YpaBHeHue BUAA

x* = a.

CoiicTBa
apruMEeTUUECKUX

KBaJ(paTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUN,

coJiep Kallnux
KBaJIpaTHbIE KOPHU

HanmenoBanue paznena |[KoaudecTBo OcHoBHOE OCHOBHBIE BUJIBI ICITEILHOCTH O0yYarOIIHXCS
(TembI) Kypca 4acoB colepKaHue
Uucna u BBIYUCIICHUS. 15 KBaapatHbIit KOpeHb ®opMyIMpPOBaTH ONpeiesIeHre KBaIpaTHOr0 KOPHS

U3 4Kcia, apupMETHIEeCKOro KBapaTHOTO KOPHSI.
IIpuMeHATH ONepannio U3BJICYEHUS KBAIPATHOTO KOPHS
U3 YKCIIa, HCHOJIb3YS PU HEOOXOAUMOCTH KAJIBKYJIATOP.
OueHnBaTh KBAJPATHBIE KOPHU LIEJIBIMU YHCIIAMHU U
JNECATUYHBIMH JPOOSMHU.

CpaBHUBATDH U YIIOPAA0YUBATH PALIMOHAIBHBIC U
UPpALMOHAJIBHBIE YMCIIA, 3alIMCAHHBIE C ITIOMOIIBIO
KBaJpaTHBIX KOPHEW.

MceaenoBaTh ypaBHEHHE X° = d, HAXOJUTH TOYHBIE U
npubIMKEHHBIE KOpHU TIpH a > 0.

HccaenoBarh cBOMCTBA KBAAPATHBIX KOPHEW, MPOBOS
YU CJIOBBIE DKCIIEPUMEHTBI C UCIIOJIB30BAHUEM KAIIBKYJIATOPA
(koMITIbIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh X JIsl IPeoOpa3oBaHus BEIPAKEHU.
BoInosHATH Npeo0pa30BaHUs BBIPAKECHUI, COAEPKAIINX
KBaJpaTHbIE KOPHU. BeIpaxxaTh IepeMEHHbBIE

U3 TEOMETPUIECKUX B Pu3ndeckux hopmy.

BerunciasaTh 3HAYE€HUA BBIPAKECHUH, COAEPKALLNX
KBa/IpaTHbIE KOPHU, UCMOJB3Ys IPU HEOOXOAUMOCTH
KAJIBKYJIATOP.
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Hcnoan3oBarhb B X0A€ pCIICHHUA 3aaa4 3JICMCHTAPHBIC
IMpCACTABJIICHUS, CBA3AHHBLIC C HpI/I6J'II/I)KéHHBIMI/I 3HAa4YCHUAMMU
BCJINYHH.

3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MATCMATHUKU

Uwuciia ¥ BEIUMCIICHUS.

Crenens ¢ OCIbIM

®opmMyaMpoBaTh ONpejieIeHne CTEICHH C IEIbIM

CreneHsb ¢ UebIM ITOKA3aTEIIEM. MIOKA3aTEIIEM.
[oKasaresaeM CranpapTtHas 3anuch IIpeacTraBiasaTh 3anMch OONBIINX U MAJIBIX YUCE
qyucIa. B cTaHAapTHOM Buje. CpaBHMBATH YUCJIa U BEJIMYMHBI,
Pa3Mepbl 00beKTOB 3allUCaHHbIE C UCMOJIb30BaHueM crenenu 10.
OKPY’KAIOIIETO MHUpA Hcnoab30BaTh 3aNUCh YUCEI B CTAHAAPTHOM BHU/IE
(OT BIIEMEHTapHBIX JUTSL BBIPAXKEHUS pa3MEPOB OOBEKTOB, NITUTEIHHOCTH
YaCTHI] MPOLIECCOB B OKPYKAIOIIEM MUPE.
J10 KOCMUYECKUX DopMyJTUPOBATH, 3AlIUCHIBATH B CHMBOJINYECKOH (popme
0OBEKTOB), Y WJIKCTPUPOBATH IPUMEPAMHU CBOMCTBA CTEIICHU
JUIATEIIBHOCTD C LEJIBIM T0KA3aTEeJIEM.
MPOLIECCOB IIpumMeHATH CBOMCTBA CTENICHU JIJIs TPeoOpa30BaHUS
B OKPY’KAIOILLIEM MUpPE. | BBIPAXKEHUH, COAECPKAIIUX CTEIICHU C LIEJIbIM MOKA3aTEIIEM.
CBolicTBa cTEIEHU BbInoHATH AeldcTBUS C YHCJIaMH, 3allUCaHHLIMHU
C LIEJIBIM [TIOKA3aTelIeM | B CTaHAAPTHOM BHJE (YMHOXEHUE, JIeJICHUEe, BO3BEICHNE
B CTCIICHbB)
Anrebpanyeckue KBagparusiii Pacno3HaBaTh KBaJpaTHbIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs. KBasipaTHbIii TPEXUJIEH. BO3MOYHOCTB €0 Pa3I0KEHUsI HA MHOKHUTENH.
TPEXUIICH Paznoxenue PackiaaapiBaTh HA MHOKUTEJIN KBAJPATHBIN TPEXUJICH
KBaJpaTHOTO C HEOTPHUIIATEIbHBIM JUCKPUMHUHAHTOM
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TpEXUICHA
Ha MHOXXUTEIN

AJreOpanyeckue
BBIPKCHUSI.
AnreOpanyeckas ApoOb

15

Anrebpanyeckas
npo6b. JlomycTuMele
3HAYCHUSI
MEPEMEHHBIX,
BXOJISIINX

B aJire0OpanvyecKkue
BBIPKEHUS.
OCHOBHOE CBOMCTBO
anredpanyecKkon
npobu. CokpailleHue
JTpOOCH.

Cnoxenue,
BBIYHTAHUE,

YMHOKXCHHUC U JCJIICHUC

anreOpanyecKux
JTpOOei.
[IpeobpazoBanue
BBIPAKECHUU,
coJiepKaIImx
anreOpanyeckue
Ipodu

3anuceiBaTh anreOpanveckue BeipaxkeHus. Haxoaurs
00J1aCTh ONPEAEIICHNS PAMOHAIIBHOTO BBIPAYKEHHUS.
BbInoIHATH YKCIIOBBIE OJCTAHOBKH U BBIYMCJIATH
3Ha4Y€HHE APOOH, B TOM YHCJIIE C IOMOIIBIO KATbKYJISTOPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO airedpandeckon
IpoOu 1 MPUMEHSTH €ro JUIsl IpeoOpa3oBaHus APOOEii.
BoInoJHATH JeiicTBUSA C alreOpanyecKuMu JpoOsiMu.
[TpumensTh npeoOpa3oBaHusl BIPAXKEHUHN AJIs PELLICHUS
3ana4y. Beipaxarh nepemenHble u3 Gpopmy (HU3NIECKUX,
reOMETPUUYECKUX, OUCHIBAIOIUX OBITOBBIE CUTYALINN)
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YpaBHEHUS U HEPABEHCTBA.
KBaaparHbie ypaBHEHUS

15

KBanparnoe
ypaBHeHue. HenosiHoe
KBaJIpaTHOE
ypaBHeHue. opmyna
KOpHEHN KBaJ[paTHOTO
ypaBHeHus. Teopema
Buera.

Pemenue ypaBHeHui,
CBOJISIIINXCS

K KBaJ[paTHBIM.
[IpocTeiitue apoOHO-
palMoHaIbHbIC
ypaBHEHHS.

Pemenne TeKCTOBBIX
3aJ1a4 ¢ MOMOIIILIO
KBaJIpaTHBIX
YpaBHEHUI

Pacno3naBaTh KBaJpaTHbIC YPABHEHHUS.

3anuceiBaTh (POPMYJTy KOpPHEN KBAJAPATHOIO YPABHEHUS;
pemiaTh KBaJIpaTHbIE yPAaBHEHUS — IOJIHBIC U HEMOJIHBIE.
IIpoBoauTs Mpocreiiniue UCCaAeA0BAHUA KBAPATHBIX
YPaBHCHUU.

PemiaTh ypaBHeHUsl, CBOASIIMECS K KBaJIPATHBIM,

C IOMOIIIBIO MPE0OPa30BAHUIN U 3aMEHOMN IEPEMEHHOM.
Hao0o1aTh U aHATU3UPOBATH CBSI3b MEX]Y KOPHAMHU U
ko3 puLIIEeHTaMH KBaIpaTHOTO YPABHEHHS.
®opmysmpoBaTth TeopeMy Buera, a Takxke 0OpaTHYIO -
TEOpEMY, IPUMEHSTh 3T TEOPEMBI JIJISl PELICHHUS

3azay.

Pemath TekCTOBBIE 321a4M aIreOpanyecKuM CriocoooMm:
HEPEXOUTh OT CIIOBECHOU (POPMYITMPOBKHU yCIOBUS 3a4aUn
K anre0pandecko MoAenu MyTéM COCTaBIICHUS YPaBHEHMUS;
peniaTh COCTaBIIEHHOE YPAaBHEHHE; HHTEPIIPETUPOBATH
pe3ynbTar.

3HAKOMMTBCS C HCTOPHeEl pa3BUTHS anreOpbl

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JInnenHoe ypaBHeHHE
C AByMS
IIEPEMEHHBIMU, €TO
rpaduk, npuMepbl
peLIeHUs YypaBHEHUU
B LIEJIBIX YMCJIAX.
Pemenune cucreM aByx
JIMHEWHBIX YPABHEHUU

Pacno3zHaBaTh JTMHEHHbBIC YPABHEHHS C IBYMS
IIEPEMEHHBIMH.

CtpouTh rpadviky TMHEWHBIX YPABHEHUM, B TOM YHCTIE
UCI0J1b3YyH HM(POBBIE PeCypPChl.

Pasiuyarh napajuiesbHbIe U IEPECEKAIOIIMECS ITPAMbBIE
110 UX YPAaBHECHUSIM.

Pemiatb cucTeMsl IBYX JTMHEHWHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU IOJICTAHOBKOW U CIIOKEHUEM.
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C ABYMsI
MIEPEMEHHBIMM.
[Ipumeps! pemieHus
CUCTEM HEJIMHEWHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMHU.
['padpuueckas
WHTEpIIpETaLUs
YpaBHEHHUS C ABYyMS
MIEPEMEHHBIMU U
CHUCTEM JIMHEUHBIX
YPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
Pelmienue TeKkCTOBBIX
3a7a4 C ITOMOILBIO
CHUCTEM ypaBHEHUU

Pemiathb npocTeIme CUCTEMBI, B KOTOPBIX OJHO

U3 YPaBHEHUI HE SIBIIACTCS JTUHEHHBIM.

IIpuBoauTH rpapuYeCcKy0 HHTEPNPETALMIO PEUICHUS
YPAaBHEHUS C IByMs IEPEMEHHBIMHM M CUCTEM YPABHEHUM
C ABYMS IIEPEMEHHBIMU.

PemiaTh TeKCTOBBIE 32/1a4M AJITeOPandECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBencrsa

12

Yucnosble
HEPABEHCTBA U UX
CBOWCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIunerinpie
HEPABEHCTBA C OJIHOMN
MIEPEMEHHOU U UX
peuieHue. Cuctemsl
JIMHEWHBIX HEPABEHCTB

@®opMyJIUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSIMOM, 10KA3bIBATH
anreOpandecku.

IIpuMeHsTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a/1a4.
PemiaTe MHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
U300pakaTh PEIICHHE HEPAaBEHCTBA HA YHCIOBOM MPSIMOH.
PemaTh cucteMbl TUHEHHBIX HEPABEHCTB, M300paxaTh
pellIeHNe CUCTEMBI HEPABEHCTB Ha YUCIIOBOU MPSIMOU
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C OJTHOM IIEPEMEHHOMN
U UX pEILICHHUE.
N3obpaxkenue
pELICHMS] TMHENHOTO
HEPaBEHCTBA U UX
CUCTEM Ha YHCIOBOU
pSAMOU

OyHKIUH.
OCHOBHBIE ITOHATHS

[Tonsitue hyHKIUU.
O6unacTh onpeeneHus
¥ MHOXKECTBO
3HaUYCHUN QYHKIIUH.
Crioco0Obl 3a1aHus
(GyHKLIHHA.

['padux pyHKUIMH.
CaoiicTBa (hyHKIINH,
uX 0TOOpakeHHe

Ha rpaguke

Hcnonb3oBaTh GyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

BbruncasTh 3HaYeHUs QYHKIUHN, 3aJaHHBIX (OpMyIaMu
(mpu HEOOXOAMMOCTHU UCIIONIB30BATH KAJIBKYJIISATOD);
COCTABJIAATH TA0JMIbI 3HAYEHUH QYHKINU.

CrpouTh 1m0 TOUKAM rpaguku QyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKITMU HA OCHOBE €€
rpauIecKoro mpeacTaBICHUsI.

Hcnonb3oBaTh QyHKIIMOHATBHYIO TEPMUHOJIOTHIO U
CHMBOJIMKY.

HccaenoBath npuMepsl rpauKoB, OTpaKAIOMIUX PeATbHBIC
npouecchl U sBiaeHus. Il puBoauTs NpUMepHI POLECCOB U
SIBJICHUM C 3aJJaHHBIMU CBOVICTBAMM.

Hcnoab30BaTh KOMNBIOTEPHBIE POTPAMMBbI

IUIS TOCTPOEHUS TpaUKOB (HYHKIUH U U3YUECHUSI UX CBOMCTB

OyHKIUH.
Uucnobie PyHKIMH

YreHue v ocTpoeHue
rpa@ukoB QyHKIIHIA.
[Tpumeps! rpaduxos

Haxoauts ¢ noMouibio rpadguka GyHKIIMY 3HAUCHUE OJTHOU
13 paCCMATPUBAEMBIX BEJIUYHMH 110 3HAYECHUIO JIPYTOM.
B HecnoxXHBIX Ciiydasx BbIpaxKaTh GopmMyI0i 3aBUCUMOCTH
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byHKIUH,

MCIKAY BCIIMYNHAMMU.

OTPAKAKOLIUX OnuceIBaTh XapakTep U3MEHECHUS OJHON BEJIMYUHBI
pealibHbIE MPOLIECCHI. B 3aBUCHMOCTH OT U3MEHEHHUS APYTOil.
OyHKIUH, Pacno3naBath BubI n3ydaeMbix ¢yHkiuil. [loka3siBaTh
OMUCHIBAIOIIINE CXeMaTHYeCKH M0JI0)KEHNUE HA KOOPAMHATHOM TIJIOCKOCTH
IPSIMYIO U OOPATHYO rpadukoB QyHKIMIA Buga: y = x5,y =x°,y =VX, y = |x|.
IIPOIIOPIHOHAIBHBIC Hcnoab3oBaTh QyHKIHOHAIBHO-TPaHYeCKHe
3aBUCUMOCTH, UX NPEeACTABJIECHUSA IS PEIICHUS U UCCIIEI0BAHUS YPAaBHEHUMN U
rpad UK. CHUCTEM YPaBHEHHUM.
I'paduk pynxumm IIpumensTs HU(PPOBbIEC PECyPChI IS MOCTPOCHUS
y =x. rpagukoB GyHKIHIA
OyHKIUN
y = xz’ y = x3’
y=Vx,y=[x];
rpaduueckoe pelieHme
YPaBHEHHUU U CUCTEM
YpaBHEHUI

[ToBTOpeHue u o6o0LIEHNE IloBTOpEeHue Bri0upaTth, IPUMEHATH, OLIEHUBATH CNOCOOBI CPABHEHUS

OCHOBHBIX ITOHSITHHN U
METOIOB KypcoB 7 U 8
KJ1acCOB, 0000IIIeHHE
3HAHUU

YHCEeJ, BEIYUCICHUHN, MPeoOpa3oBaHUil BRIPAKEHUH, PEIIICHUS
YPaBHEHHUM.

OcyuecTBJIATH CAMOKOHTPOJIb BBINOJHIEMBIX ICHCTBUN U
CaMOTIPOBEPKY Pe3yJibTaTa BHIYUCIICHHH, MPeoOpa3oBaHMii,
IIOCTPOCHUM.

Pematsb 3a1a4u U3 peajbHOM KU3HU, IPUMEHATH
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MATEMATHYCCKUC 3HAHUA JI1 PCIICHUA 3a1a4 U3 APYTIUX
MpcaAMcCTOB.

Pemars TeKCTOBBIE 3alav4u, CpaBHUBATD, Bblﬁl/lpaTb
CIocooObI PCHICHUA 3aaa9U

OBUIIEE KOJIMYECTBO
YACOB 110 [TPOT PAMME

102
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9 KUIIACC

HaumenoBanue paznena  |[Kosmuectso OcHOBHOE OcHOBHBIE BUJIBI IEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB CoJIepKaHue
Urciia 1 BEIYMCICHUS. 9 PammonanesHbIe uncia, Pa3zBuBaTh npeacTaB/jieHUs O YHCIIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIC YKCIIa HWppalnroHaIbHbIE HATYpaJIbHBIX YUCEJI JO MHOKECTBA ICMCTBUTEIBHBIX YUCETT.
4yuciia, KOHEUYHbIEC U O3HAKOMUTBCA C BO3MOXXHOCTBIO MPEICTaBICHUS
OEeCKOHEUYHEIE JNEUCTBUTEIHLHOIO YMCIIa KAK OSCKOHEYHOH JIECITUIHON
JECATHYHBIC TPOOH. JIpoOH, MPUMEHSITh JECATUYHBIC TTPUOTMHKCHUS
MHOX€CTBO PALMOHAIBHBIX Y UPPALMOHATIBHBIX YU CEI.
JICUCTBUTEIILHBIX N300paxaTh 1€iCTBUTEIbHBIC YUCIIAa TOUKAMHU
YHUCEeN,; KOOPJIUHATHOM MPSIMOM.
JICICTBUTECIILHBIC 3anuceiBaTh, C)ABHUBATH M YIIOPAJA0YHUBATH
YyHclia KaK JICMCTBUTEIILHBIC YHCJIA.
OeCKOHEYHEIE BbInoJIHATH, cOueTasi yCTHBIC U TUCbMEHHBIC TPUEMBI,
JECATUYHbBIC TPOOH. apudmMeTuyecKHe JeHCTBUS C PALMOHAIBHBIMY YK CIIAMU;
B3anmHO 0/1HO3HAYHOE | HAXOAMTDL 3HAUCHUS CTEICHEH C IIEIBIMU MOKa3aTeIsIMU U
COOTBETCTBHUE MEXKIY KOPHEH; BBIYMCJIATH 3HAUCHUS YHCIOBBIX BIPAKEHUMN.
MHO>KECTBOM [HosyyuTs mpeacraBjaeHue 0 3HAUYMMOCTH
JICUCTBUTEIILHBIX JNEVCTBUTEIILHBIX YUCEII B MPAKTUUECKOU NEATEILHOCTH
YHCEJI U MHOXKECTBOM YyeJI0BeKa.
TOYEK KOOPAMHATHOMN AHAJIU3MPOBATH M [1€J1aTh BbIBO/IbI O TOUHOCTH
MIPSIMOMU. MPUOIMKCHUS JSHCTBUTEILHOTO YHCIIA TIPH PEIICHUN
CpaBHeHue 3a7a4.
JNEHUCTBUTEIBHBIX uncel, | OKpPYIJiIsiTh JCUCTBUTEIbHBIE YUCIIA, BHINIOJIHATD
apudMeTHIECKHe NPUKHAKY Pe3yJIbTaTa BHIYUCICHU, OIEHKY 3HAYEHU
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JIeHUCTBUSI

C ICMCTBUTEIbHBIMU
YUCJIAMH.
[Tpubamxénnoe
3HAUYEHUE BEJIMYMHBI,
TOYHOCTh
PUOITNKEHUS.
Okpyrienue yucesn.
[Iprkuaka u oueHka
pe3yJbTaTOB
BBIUMCJICHU I

YHCIIOBBIX BHIPAYKEHUI.
3HAKOMHUTBCS € HCTOPHEH PAa3BUTHS MAaTEMATUKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJJHOU
MIEPEMEHHOU

14

JIuHenHOe ypaBHEHHE.
Pemenune ypaBHeHUH,
CBOJISIIIIUXCS

K JINHEWHBIM.
KBanparnoe
ypaBHeHue. Pemienue
YPaBHEHHI,
CBOJISIIIIUXCS

K KBaJpPaTHBIM.
bukBagpatHbie
YPaBHEHUS.

[Ipumeps! perenus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTENCHEN

OcBaunBarthb, 3aIOMHUHATH M IPUMEHATH rpaduyeckue
MeTO/IbI [TPU PELIEHUU YPABHEHH, HEPABEHCTB U UX
CUCTEM.

Pacno3naBars 1esbie ¥ IpOOHBIE YPAaBHEHHUS.

Pemiate JinHeHHbIE U KBaJApaTHbIC YPABHCHUS,
ypaBHEHUS, CBOJAILIHUECS K HUM, TPOCTEHIINE JPOOHO-
palMOHAIbHBIE YPABHEHUS.

IIpensarats BO3MOKHBIE CLIOCOOBI PEIICHUS TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M PelIaTh TEKCTOBBIE 3a1a4n
pa3HBIMH CIIOCOOaMHU.

3HAKOMUTBHCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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pa3ioKeHUEM
Ha MHOXHUTEJH.
Pemienue npodHO-
palMOHAIBHBIX
YPaBHECHUN.

Petienne TeKCTOBBIX
3aja4 anreOpanyecKkum
METOI0M

YpaBHEHUSI U HEPABEHCTBA.
Cucrembl ypaBHEHUI

14

YpaBHeHUE ¢ AByMs
IIEPEMEHHBIMU U €0
rpaduk.

Cucrema nByx
JIMHEVHBIX YPABHEHUM
C AByMs
IIEPEMEHHBIMU U €€
peuienue. Pemenue
CHUCTEM JIBYX
YPaBHEHUM, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEICHH.
I'padpuueckas
WHTEpIpETALINS
CUCTEMBI YPaBHEHUH

C IByMsI IEPEMEHHBIMH.
Pemenune TekcToBBIX

OcBanBaTh U NPUMEHATH IPUEMBI PEIICHUSI CUCTEMBI
JIBYX JTMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHUH, B KOTOPBIX OJTHO YpaBHEHUE HE
SBJISIETCS JINHEWHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpadUUeCcKue
MIPEICTABIICHHUS JJIS pellieHusl U UCCJIeI0OBAHMS YPAaBHCHUM
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pellIaTh UX
anreOpanyecKuM CriocoOOM: mepexoauTh OT CJIOBECHOM
(GhOpMYIIMPOBKY YCIIOBHS 3aJ1a4H K anreOpanyeckor MoIeu
MyTEM COCTaBIICHUS CHCTEMBl YPaBHEHUH; pemiaTh
COCTABJICHHYIO CHCTEMY YPaBHCHHI; HHTEPNPETHPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ HCTOPHEH PAa3BUTHS MAaTEMATUKH
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3aJ1a4 aareOpandecKuM
CII0COOOM

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3aIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrsa HEPABEHCTBA U UX HEPABEHCTBA; UCIOJIb30BATh CHMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BoinosHaTh peodpa3oBaHusl HEPABEHCTB, HCMOJIb30BATH
JIuneiHble JJ1s1 TpeoOpa3oBaHus CBOMCTBA YUCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3naBarth JIMHEWHBIE U KBAJAPATHBIE HEPABEHCTBA.
C OZJTHOM IIEPEMEHHON Pemiarb nuHelHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX pELICHHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucrteMpl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIAATH
HEPABEHCTB C OJHOU IIOJIyYEHHBIE PELICHNUs.
IIEPEMEHHON U UX MN300pakaTh pelieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pElIEHHUE. Ha YKCJIIOBOM NPSAMOM, 3alIUCHIBATH PELIEHUE C TOMOLIBIO
KBanparneie CHMBOIJIOB.
HEPaBEHCTBA U UX Pemiarb kBaspaTHbIC HEPABEHCTBA, UCITONb3YS
pelIeHue. rpaduyeckue npeacTaBIeHusl.
I'padpuueckas OcBauBaTh U IPUMEHATHb HEPABEHCTBA NIPU PEILICHUH
WHTEpIIpETALINS pa3JIMYHBIX 337124, B TOM YUCJIE IIPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
IIEPEMEHHBIMHU
OyHKIUH 16 KBagpaTnunas Pacno3naBaTh BUAbI U3y4aeMbIX (QYHKIIMIA;

bynkuus, e€ rpadgux u
cBoiictBa. [1apabomna,
KOOPAWHATHI BEPIIUHBI
napaboJibl, OCh

WJIIOCTPUPOBATH CXeMATH4Y€eCKH, 00bSICHITH
PacmoJioKeHNe Ha KOOPIUHATHOM IIIOCKOCTH TpaduKOB

k
GyHkumii Buga: y = kx,y = kx+ b,y = _,y = x?,
X
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CUMMETPHUH MapadoJIb.

I'paduku hysKImii:
y =kx,
y= kx + b,
k
y=_
X
y= X%y
= x3’y:
Vx,y =
| x|

y=x> y=+/x,y =|x| B 3aBUCHMOCTH OT 3HAYCHMI

K03 (UIIMEHTOB; ONMUCHIBATH X CBONCTBA.
Pacno3naBaTh KBaJipaTHUHYIO (PYHKIIHIO 110 opmyIIe.
IIpuBoAUTH NPUMePBbI KBaIPATUYHBIX 3aBUCUMOCTEM
U3 peabHOM KU3HU, GU3UKH, TCOMETPHH.

BoisiBiasiTh 1 00001maTh 0COOEHHOCTH rpaduka
KBaApaTHIHON QyHKIUM y = ax’ + bx + c.

CTponTh ¥ N300paxkaTh CXeMATHYECKHU rpaduKu
KBaIpaTUYHBIX GYHKIIUN, 3aJJaHHBIX (hOpMyTIaMU BUIA
y=ax’,y=ax’*+q,y=alx+p)*, y=ax*+ bx + c.
AHAJIM3HPOBATH M MPUMEHSITh CBOICTBA N3YUCHHBIX
GYHKIHHA 71 MIX TTIOCTPOEHUS, B TOM YHCIIE C TIOMOIIBIO

IU(POBBIX PECYPCOB

YHucioBrie
OCJIEIOBATEIILHOCTH

15

IlonsTHE yKCIOBOM
MOCJIEJOBATCIbHOCTH.
3amanue
MOCJIEA0BATEIILHOCTH
PEKYypPEHTHON
bopmy1oii u

dbopmyIioi n-ro uiaeHa.

Apudmernueckas u
r€OMETPUYECKAs
IPOrPECCHH.
DopMyIIbl 71-T'0 YJICHA
apuMeTHIECKON U
F€OMETPUYECKOU

OcBauBaTh U NPUMEHSATH UHJIEKCHbIC 0003HAUYCHHUS],
CTPOMTH peueBbie BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3aHHOW C TIOHSITHEM
MOCJIEIOBATEILHOCTH.

AHaIU3UpPoOBATH POPMYITY 1-TO UJICHA
MOCJIEIOBATEILHOCTH WIIH PEKYPPEHTHYIO (hOpMYITy

¥ BBIYHCJISATH YWICHBI ITOCJIEI0BATEIILHOCTEH, 3aJaHHBIX
TUMHU (HOpMyJIamMHu.

YcraHaB/auBaTh 3aKOHOMEPHOCTb B TIOCTPOCHUU
MOCJIEIOBATEILHOCTH, €CJIM BBITIMCAHBI IEPBHIE HECKOJIBKO
€€ YJICHOB.

Pacno3HaBaTh apuMETHIECKYIO U TE€OMETPHUCCKYIO
MPOTPECCHUH MPHU PA3HBIX CITOCO0AX 3aaHUsI.
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MPOTPECCUIA, CYMMBI
MIEPBBIX 1 YICHOB.
N3obpaxxkeHne 4ieHOB
apu(MeTU4IEeCKON 1
reOMETPUYECKOM
MPOTPECCU TOUKAMHU
Ha KOOPAWHATHOU
IIOCKOCTH.
JInaeHBIN 1
SKCIIOHEHIIMAJIbHbBIN
pocT.

CJ10KHBI€ MPOLICHTHI

Pemarsb 3a71auu ¢ UCOIB30BaHUEM (POPMYJI 1-TO WIECHA
apu(pMeTHYECKON U TeOMETPUIECKON POTPECCH I, CyMMBI
IIEPBBIX 11 YJICHOB.

M300paxaTth 4i€HBI NOCIEI0BATENBHOCTA TOUKAMHU

Ha KOOPJIMHATHOW TIOCKOCTH.

PaccmaTpuBaTh npuMepsbl NPOLECCOB U SIBJICHUI

U3 peasbHOM KNU3HU, WIITIOCTPUPYIOIINE N3MEHEHUE

B apuU(PMETUYECKOIN MPOrPECCUH, B T€OMETPUIECKOM
MPOrpeccuu; n300paxaTb COOTBETCTBYIOUIUE 3aBUCUMOCTH
rpaduyecku.

Pemiats 3aga4m, CBSI3aHHBIE C YMCIOBBIMU
ITOCJIEA0BATEIBHOCTSMH, B TOM YHCJIE 33741 U3 PEATBHON
’KM3HU C UCII0JIb30BAaHUEM LU(POBBIX TEXHOJIOT U
(2JIEKTPOHHBIX TA0JIHII, TPaUUECKOTO KAJIbKYJISITOpa U T.I1.).
PemaTe 3a1a4n Ha CIOKHBIE IPOLEHTHI, B TOM YHCIIE
3a/layy U3 peabHOW MPAKTUKH (C UCIIOIb30BAHUEM
KAJIbKYJISITOPA).

3HAKOMUTBHCS ¢ HCTOPHMEH PAa3BUTHSI MATEMATHKU

[ToBTOpEeHue, 0000IICHNE,
CcUCTEMATH3alliA 3HAHUU

18

Yucaa u
BbIYHCJIeHHSsI (3aHCh,
CpaBHEHHUE, JCHUCTBUS
C IEUCTBUTEJILHBIMUA
YHCJIaMU, YUCTIOBAs
npsiMast; MPOLICHTHI,
OTHOUIEHHS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOKECTBO, ITOJIMHOKECTBO,
orepaly HaJ MHOXKECTBaMU; HCIOJIb30BATh I'paduiecKoe
MpeICTaBICHUE MHOKECTB IS OTIMCAHUS PEATbHBIX
MIPOIIECCOB U SIBIICHUH, IPH PEIICHUN 33]1a4 U3 IPYTHX
y4€OHBIX MPEIMETOB.

AKTYyaJu3upoBaTh TEPMHUHOJIOTHIO U OCHOBHBIE
NeiicTBUS, CBSI3AHHBIE C YUCJIAMHU: HATYPAJIbHOE YUCIIO,
IPOCTOE U COCTAaBHOE YHUCIIA, IETUMOCTb HATYpaIbHbBIX
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OKpYTJICHHE,
pUOIMKCHUE,

OLICHKA; peIICHHE
TEKCTOBBIX 337124

YUCEJI, IPU3HAKU JEIMMOCTH, LIEJI0€ YUCIIO, MOYJIb YHCIIA,
OOBIKHOBEHHAS U JACCATUYHAS APOOH, CTAHJAPTHBIN BHU]T
qrcina, apuMeTHIeCKril KBaJpaTHBIM KOPEHb.
BbINOJHATH 1efiCTBUSA, CPABHMBATH M YIIOPAA0YHMBATH

apuPpMETHIECKIM YHClia, MPEACTABIIATh YHCIa Ha KOOPIMHATHON MPSIMOH,
crocoom) OKPYIJISITh YKCJIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3yJibTaTa BIYMCIIEHUM.
Pemath TekcTOBBIE 32124 apU()METUIECKUM CIIOCOOOM.
Pemath npakTuyeckue 3aa4m, CoaepKaIire MpOIeHTHI,
JIOJTH, YACTH, BRIPAYKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMsI — pAcCCTOSHUE, [IEHa — KOJMYECTBO — CTOMMOCTD,
00BEM pabOThl — BpeMsl — MPOU3BOJAUTEIBLHOCTH TPYAA.
Pa30upartp peanbHble )KU3HEHHbIE CUTYalINH,
(opMyJIMpPOBATH UX Ha S3bIKE MATEMATHKH,
HAXOMTh PEIICHUE, TPUMEHSISI MATeMaTHIECKHI armapar,
HHTEPNPETHPOBATH PE3yIbTaT
AJiredpanveckue OnepupoBaTth NOHATUAMM: CTETICHB C LETBIM
BbIPaKeHUS nokasaresnem, apuMeTHnyecKuil KBaapaTHbIA KOPEHb,
(mpeoOpazoBaHue MHOTO4JICH, ajaredpandeckas 1po0b, TOKIECTBO.
anredpandecKux BbINOJHATH OCHOBHBIE /1€iCTBHUSA: BBIIIOJIHATD PAacu&Thl
BBIPAKEHUH, no opmynam, mpeoOpa3oBbIBATH LENbIE, TPOOHO-
JOIyCTUMBbIE paloHa bHbIE BRIPAKCHUS U BBIPAXKEHUS C KOPHIMH,
3HAYEHUS) pealln30BBIBAThH Pa3NI0KEHNE MHOTOWICHA HA MHOKUTEIH,

B TOM YHCJI€ C UCTIOJIb30BaHUEM (OPMYIT pa3HOCTHU
KBaJ[paTOB U KBaJpaTa CyMMbI U PA3HOCTH; HAXOJIUTh
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JIOMYCTUMBbIE 3HaYEHUSI IEPEMEHHBIX JJI1 JPOOHO-
palMOHAIBHBIX BBIPAXKEHUM, KOPHEH.

MopaenupoBath ¢ TOMOMIBIO POPMYT peaabHbIE MPOIECCHI
U SIBJICHUS

DOyHKUUHA
(moctpoenue,
CBOWCTBA U3y4YEHHBIX
dynxumi;
rpadguuecKkoe perieHmne
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATUAMM: QYHKIUSA, TpaduK GyHKINH,
HyJU QYHKIIMH, TPOMEKYTKU 3HAKOTIOCTOSHCTBA,
MIPOMEKYTKH BO3pacTaHus, yObIBaHUS, HAUOOJIbIIEE U
HauMMeHbllIee 3HaYeHus1 (PYyHKIIUH.

AHaJIM3UPOBATh, CPABHUBATH, 00CYKIATh CBOKCTBA
(GyHKUHNA, CTPOUTH UX TpaduKH.

OnepupoBaTh NOHATUSIMH: TIPSAMAs] IPOTOPLUUOHAIBHOCTb,
oOpaTHasi MPOMOPIUOHATBLHOCTb, TUHEHHAS (PYHKITHS,
KBaJpatuyHas QyHKUUA, napadonia, runepooua.
HUcnonb3oBaTh rpa@MKu 17151 OIIPEICIICHUS CBOMCTB,
MIPOLIECCOB U 3aBUCUMOCTEM, ISl pEIIeHUs 3a7a4 U3 APYTUX
y4€OHBIX NMPEAMETOB U PEAJIbHOM KU3HU; MOJAEJIUPOBATH

C MOMOUIBIO TPa(hpHKOB peabHbIE MPOIECCHI U SBJICHUS.
Boipaxkats ¢gopMyJIaMu 3aBUCHUMOCTH MEXIY BEJIMUMHAMHU

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

MNOACHUTEJIBHASA 3AIIMCKA

['eomeTpust KaKk OJMH U3 OCHOBHBIX Pa3/iesOB IIKOJIbHOW MAaTEeMAaTHKH, UMEIOIIUN
CBOCH IIeNbI0 O00ECIeUnTh U3Y4YCHHE CBOWMCTB M Pa3MeEpoB (pUTyp, WX OTHOILICHUH U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS Ha JIOTHYECKYHO, JI0KA3aTEIbHYIO JIMHUIO.
[leHHOCTH, W3y4YeHUS TEOMETPUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCsi B TOM, 4YTO OOydYalOIIMHCA YUYUTCA MPOBOAUTH JIOKa3aTeIbHBIC
pacCyXJieHUs, CTPOUTh JIOTMYECKHE YMO3AKJIIOYEHHS, JIOKAa3blBaTh HUCTUHHBIC
YTBEPKJICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS
«OT TPOTHBHOTO», OTIWYATh CBOMCTBA OT MPHU3HAKOB, (POPMYyIHpPOBaTH OOpATHHIE
YTBEPKJICHUS.

BTOpoii LEHHOCTBIO M3Yy4YEHUsT TEOMETPHM SBIIETCS HCHOJb30BAaHHE €€ Kak
WHCTPYMCHTA TIPH PENICHWW KaK MAaTeMAaTHYeCKHX, TaK W MPaKTHYECKHX 3ajad,
BCTPEUAIOMINXCS B peasibHOW ku3HU. OOydaronuics JOKEH HAYyYUThCS ONPEETUTh
TreOMETPHUECKYI0 (UTYpPY, ONMUCATh CIOBAMHU JAHHBIM 4YEPTEX WM PUCYHOK, HAWTH
IJIOLIAAb 3€MENBHOTO y4YacTKa, PACCUUTATh HEOOXOIMMYIO IJIMHY ONTOBOJOKOHHOTO
kalbenss win Tpedyemble pa3Mepbl rapaxa JUisi aBTOMOOWIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHAS JIMHUS B U3ydeHHH TreoMmeTrpuu. [Ipum pemenun 3amad
MPAKTUYECKOTO XapakTepa OO0ydYaroIMCs YYUTCS CTPOUTh MaTeMaTHUYeCKHe MOJENU
peaNbHBIX KMU3HEHHBIX CUTYAIIMH, TPOBOJIUTH BBHIYUCICHUS W OIICHUBAThH a/IEKBATHOCTh
MOJIYYEHHOTO pe3yJIbTaTa.

KpaiiHe BaxkHO TIOMUEPKUBATH CBSI3M TEOMETPUU C JAPYTHUMH YUECOHBIMH
npeIMeTaMi, MOTUBHPOBATh HCIIONB30BaTh OMpPENENCHUs T€OMETPUUYECKUX (Uryp u
MOHSATUH, JEMOHCTPUPOBATH MPUMEHEHNE MOJYyYEHHBIX YMEHHN B (U3UKE U TEXHHKE.
Oty cBs3u HamOoJiee SpKO BUIHBI B Temax «Bektope», «TpuroHomerpuyeckue
cooTHoIIeHUs», «Metoa koopauHa» u « Teopema [Tudaropar.

VYyeoOnslii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jieibl
conepxkanus: «I'eomerpuueckue (GUrypbl U X CBOMCTBaY, «M3MepeHne reoOMeTpuIeCcKux
BENMYUH», «JleKapTOBbl KOOpPJIMHATHI Ha IUIOCKOCTHY», «BekTtopbl», «JIBHKeHUs
JI0CKOCTHY, «IIpeoOpazoBanus mog00us .

OO1iee 4YUCIO YacOB, PEKOMEHAOBAHHBIX JJII M3y4eHHs] Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 Jaca B HeJIel0), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).
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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavasbHbIe TOHATHA reoMeTpuu. Touka, npsMast, OTpE30K, JIyd. YToJI. Buasl yrios.
BeptukanbHble M CMEXHBIE yIUIbl. buccekrpuca yrna. JlomaHas, MHOIOYI'OJIBHHK.
[TapannenbHOCTh ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cumMmeTpuu. llpumepst
CUMMETPHUH B OKPYXKAIOIEM MHpE.

OCHOBHBIE ITOCTPOEHHUS C IOMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronbHuk. Beicora,
Me/raHa, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEpEHHBIN 1 PABHOCTOPOHHUI TpEyroibHUKN. HepaBeHCTBO TPEyroJibHUKA.

CBolicTBa M IpHU3HAKUM paBHOOEAPEHHOro TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBolicTBa 1 NpPHU3HAKHA NApALIENbHBIX NpsAMbIX. CymMMa YIJIOB TPEYroJIbHHKA.
Brenrnue yriel TpeyroJbHHKA.

[IpsMoyrosbHblld  TpeyroapHUK.  CBOWCTBO  MEOuaHbl  IPSMOYTOJIBHOIO
TPEYTOJbHUKA, MPOBEAEHHOM K runoreHyse. [Ipu3Hakum paBeHCTBa MNPAMOYTOJIBHBIX
TPEYrOJILHUKOB. IIpsIMOYTOJIBHBIN TPEYTOJIBHUK C YIJIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE
JIOMaHOM, TeopeMa 0 00JIbIIEM yIJIe U OOJIBLIEN CTOPOHE TPEYroiabHUKA. [leprenauKysp
Y HaKJIOHHAsl.

I'eomeTpuueckoe mecTo Toyek. buccekTprca yria U CepeIMHHbIA NEPIEHUKYIISP
K OTPE3Ky KaKk FT€OMETPUUECKHE MECTA TOYEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUAaMETp, UX CBOMCTBA. B3anMHOE pacronoKeHue
OKpy’)KHOCTH M mnpsMou. KacarenpHad u cexkymas K OKpPYKHOCTH. OKpyKHOCTD,
BIIMCaHHAasA B yroJl. BnucanHas u onrcanHas OKpy>KHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yerpipéxyronpauku. [lapamnenorpamm, ero npusHaku M cBoMcTBa. YacTHbIE
ClIly4au apajijiesiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenus, paBHOOOKas Tparnenus, €€ CBOICTBa U npu3HaKu. [IpsiMmoyronbHas Tpamnerusi.

Meron ynsoenust meauansl. LlentpanbHas cummerpus. Teopema Paneca u reopema
O MPOTMOPLMOHATBHBIX OTPE3KaX.

CpenHue TMHUU TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroiabHuKa.

[TogoOue TpeyronpbHUKOB, KodpdunmeHT mnoaodbus. Ilpusnaku momoOus
TpeyroabHUKOB. [IpruMeHeHne moao0ust Mpu peleHu: MPAKTUYECKUX 3a1ad.

CpoiictBa 1momageld reoMerpudeckux Guryp. DopMynbl s TUIOMIAAH
TPEYroJIbHUKA, TapajuienorpaMmma, pomba u Tpaneruu. OTHOIIEHWE TUIOMAACH
noJ00HBIX GUryp.

Bpruncnenune 1iomanei TPEeyroJibHUKOB M MHOIOYTOJBHHMKOB HA KIJIETYaTOM
Oymare.
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Teopema Iludaropa. Ilpumenenne teopembl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3aad.

CuHyc, KOCHHYC, TaHI€HC OCTpPOro yrja HpsIMOYTOJBbHOIO TpPEYrojIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpHUroHOMETpUYeCKHEe (PYHKLIHMU YIJIOBB
30°,45° n 60°.

BnucanHble M UEHTPAJIBHBIE YTJIbI, YTOJ MEXIYy KacaTeIbHOW U XOpAOH. YTIIbI
MEX1y XOpAaMH U CEKYIIMMHU. BricaHHbIE U ONMCaHHbIE YETBIPEXYTOJbHUKU. B3anmHoe
pacnojiokeHue IByX OkpykHocTeil. Kacanue okpyxkHoctei. OOuiue kacareiabHblEe K
JIBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TtpeyronbHHKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. Pemienue
MPaKTUYECKUX 33]a4 C UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogoous. [lono6rue COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 NpOW3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
CEKYyIIMX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJNIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpalluU
HaJ BekTopaMu. Pa3nokeHWe BeKTOopa 1O JABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopnunatel BekTopa. CKalsipHO€ TPOU3BEIAEHUE BEKTOPOB, NPUMEHEHUE s
HAXOXKJEHUS JUIMH U YIJIOB.

JIekapTOBbI KOOPAMHATBHI HA IUIOCKOCTU. YPaBHEHUs IIPAMOM U OKPYKHOCTHUB
KOOpJIMHATax, IEPECEUYECHHUE OKPYKHOCTEHW M MNpsMbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[mHa okpyxHOCTH. [ panycHas u paguaHHas Mepa
yTJa, BBIYKUCIEHUE JUIMH OYT OKpyx)HocTel. [Imomane kpyra, ceKTopa, CErMeHTa.

JIBMKEHUsST TUIOCKOCTM M BHYTPEHHUE CUMMETpUH QUIyp (dJIeMEHTapHbIE
npenacrasienus). [lapannensubiil nepenoc. IloBopor.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHble pe3ybTaThl OCBOCHHUS MPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyuenus B 7 Kjacce:

Pacmo3HaBaTh M3y4eHHBIE T€OMETpPUUYECKHE (UTYPBI, OMPEACTSATh WX B3aUMHOE
pacmoyio)keHue, H300paxaTh TEOMETPUYECKUE (QUTYPHI, BBITIOJHATh YEPTEKHU
10 YCJIOBUIO 3a7aun. M3MeEpATh JIMHEWHBbIE W YIJIOBbIE BEIWYMHBI. Pemiars 3amauyum Ha
BBIYMCIICHUE JIUIMH OTPE3KOB Y BEJIMYUH YIJIOB.

Jlenath TpyOyr0 OIIEHKY JTUHEHWHBIX M YTJIOBBIX BEJIMYHMH MPEIMETOB B peabHOM
JKU3HU, PpPa3MEpOB MPUPOAHBIX OOBEKTOB. Pa3nuyaTh pasMmepsl 3THX OOBEKTOB
T10 TOPSIAKY BEJTUYUHBI.
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CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3aa4aM.

[Tonp30BaThCA MPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh IPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUN 3a/1a4.

[IpoBOOUTE JOTHYECKUE PACCYKIECHUS C UCIOJIb30BAHUEM T'E€OMETPUUYECKUX
TEOPEM.

[Tomp30oBaThC  NpPU3HAKAMHA  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTOJBHUKOB,
CBOWMCTBOM MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MNPSMOYIOJIBHOTO TPEYTrOJIbHUKA,
B PEIICHUU F'€OMETPUYECKHUX 3a]1a4.

Onpenenarh NapajieIbHOCTh MPAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE OOpa3yeT
C HUMH cekymas. Onpenenars MapajuleibHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOW MPAMOM JI0 TOUEK JIPYror MPsIMOM.

PemaTe 3a1aun Ha KjieTyaTon Oymare.

[TpoBOUTH BHIUKCIICHUSI U HAXOJUTh YUCJIOBbIE M OYKBEHHbBIC 3HAUYCHUS YTJIOB

B F'€OMETPUYECKUX 33/1a4aX C HUCMHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB VyIJIOB, OOpa30BaHHbIX TMpPU TEPECEYCHUH JIBYX
MapaJUICIbHBIX MPSAMBIX CEKYIEeH. PermaTe mpakTuuecKkre 3a1a4 Ha HaX0KAEHUE YTIIOB.

Branerp MOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIPENeHsaTh
OHMCCEeKTPUCY yTIIa U CEPEMHHBIN NEPIICHIUKYIISIP K OTPE3KY Kak TeOMETPUUECKIE MeCcTa
TOYEK.

@opMynUpOBaTh OINPEACIECHUS OKPYKHOCTM M Kpyra, XOpIAbl W JUaMeTpa
OKPYKHOCTH, IIOJIB30BaThCS MUX CBOMCTBAMU. YMETh IPUMEHATH 3TU CBOMCTBA IIPU
pelLIeHUN 3a1a4.

BrnaaeTre noHsATHEM ONMCAHHOUN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ uentp. [lonmp3oBaTbes (akTamMu O TOM, YTO OHMCCEKTPHUCHI YTJIIOB TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOYKE, M O TOM, YTO CEPEIMHHBIE MEPHEHIUKYIISPBI K CTOPOHAM
TPEYTrOJIbHUKA [IEPECEKAIOTCS B OJTHOU TOUKE.

Brnagetp mnoHATHEM KacaTelbHOM K OKPYXKXHOCTH, IIOJIb30BaThCS TEOPEMOMO
MEPIIEHINKYJIAPHOCTH KAaCaTeJIbHOW U paguyca, IPOBEAEHHOTO K TOUKE KaCAHUS.

[Tonmp30BaThCS MPOCTEUMIIMMU T€OMETPUUYECKUMU HEPABEHCTBAMH, IMOHUMATh HX
MPAKTUYECKANA CMBICIL.

[IpoBOINTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHUS C MOMOUIBIO LHUPKYIS H
JIMHENKHU.

[IpeameTHbIe pe3yabTaThl OCBOEHHUS MPOrpaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 kiacce:

Pacnio3HaBaTh OCHOBHBIE BH/IbI YETBIPEXYTOJBHUKOB, UX 3JIEMEHTBI, II0JIb30BATHCS
UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOUKM TE€PECEUCHUs] MEJIMaH TPEeyroJibHUKa (LIEHTpa Macc)
B PELIEHUN 3a7a4.

Brnaners monsATHEM CpegHEN JIMHUM TPEYTOJIbHUKA W TPAIELUH, NMPUMEHSTh HUX
CBOWCTBA IIPU pELICHUM reoMeTpuueckux 3anad. Ilonp3oBarscsa teopemont Daneca
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U TEOpPEMOM O MPONOPIUOHATBHBIX OTpE3Kax, MPUMEHSATh UX I pPEHIeHUus
MPaKTUYECKUX 3a7ad.

[IpuMeHATh TpU3HAKA TOA00MSI TPEYTOJLHHUKOB B PEIICHUU TE€OMETPUUYECKHX
3asay.

[Tonb3oBaTbes Teopemoit  Iludaropa myis  pemieHuss TE€OMETPUYECKUX U
MpakTH4eCcKux 3anad. CTpOUTh MATEMAaTUYECKYH0 MOJENb B NPAKTUYECKUX 3aJayax,
CaMOCTOATENBHO JIENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

BriageTs NOHATUSAMU CUHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria IpsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCSl ITUMU MOHATUSAMH JIJISl PEILICHUS TPAKTUYECKUX 3a]1a4.

Beruucnars (pa3iMyHbIMUA - CIIOCOOAMU) IUIOMIAAL TPEYroJibHUKA W IUIOIIAIH
MHOTOYTOJBHBIX (pUryp (mosp3ysich, Iie HEOOXOAMMO, KalbKyIsITOpoM). [IpumeHsTH
MOJIyYEHHbIE YMEHHUS B PAKTUYECKUX 3a/1a4ax.

BraneTs NOHATHAMH BIMCAHHOTO M IEHTPAJIBHOTO YIJIA, HCIOJIb30BATh TEOPEMBI
O BIMCAHHBIX yTJaX, YIJiax MeXIy XOopJaMu (CEeKyLIUMU) U yriie MeXAy KacaTelbHOU 1
XOpJOM MpHU PEIICHUH T€OMETPUYECKUX 3a/1au.

Brnanerp mOHATHEM OINHUCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSTh CBOICTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA TP PELICHUU 3a]1a4.

[IpuMeHATh MoTy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMATUYECKUE MOJIEIH
I 3aJa4  pEANbHOW JKU3HM M TPOBOJWTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TPUMEHEHUEM I[O0JA00OMs M TPUTOHOMETpUU (IOJIB3YACh, I/I€ HEOOXOAUMO,
KAJIbKYJISITOPOM).

[IpenMeTHBIe pE3yiabTaThl OCBOCHHS TIPOrpaMMBl y4eOHOTO Kypca K KOHITY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3NUYHbIC AJIEMEHTHl MPSIMOYTOJBHOTO TPEYTrOJbHUKA («pEelIeHrue MPSIMOYTOJIbHBIX
TPEYroJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaJIbKYyJIsATOpa) JJIMHBI M YTJIBI IS
HETAOJIMYHBIX 3HAUYCHUH.

[Tonb3oBaTbes (opmylnaMu TPUBENCHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXJIECTBOM  JUUIS HAXOXJCHHUS COOTHOIICHWH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMU.

Hcnonp30BaTh TEOpPEMBbl CHHYCOB M KOCHHYCOB IS HAXOXJCHUS Pa3IAYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJLHUKOBY), MPUMEHATh UX MPH PEIICHUU
T€OMETPUYECKUX 3a7ad.

Brnagets moHsATHSAMH TIpeoOpa3oBaHMs TOJIO0OWS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIx (uryp. [loms30BaThcsi cBOWCTBAMH TIOI00MS IPOU3BOIBHBIX (UTYDP, YMEThH
BBIYHCIISATH JUTHHBI U HAXOUTH YTJIbl y MOJ00HBIX Guryp. [I[puMeHsITh CBOWCTBA TTOT00MS
B TPAKTUYECKUX 3ajadaXx. YMETh MPUBOAWTH TNPHUMEPHl MOAOOHBIX (QUrypB
OKpY’KaroIleM MHUpE.

[Tonp30oBaThCs TEOpeMamMH O TPOU3BEIACHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeIbHOM.
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[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUN U (PU3HMUECKUl CMBICI,
OPUMEHATh HMX B PEIICHUM TEOMETpPHUUYECKUX U (u3mveckux 3amad. [IpumeHsTH
CKAJIIPHOE ITPOU3BEACHUE BEKTOPOB [T HAXO0XKACHUS JIJIMH U YTJIOB.

ITonb30BaTbCd METOIOM KOOPAMHAT Ha IIOCKOCTH, NPHUMEHATh €ro B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABUIIBHOTO MHOTOYT'OJIbHUKA, JJIMHBI OKPYXKHOCTH, JJINHBI
JIyTH OKPYKHOCTH M PAAUAHHOM MEPHI yIJId, YMETh BBIYMCIATH IJIOIIAAb KPyTrda U €ro
yacted. [I[puMeHATh oaydYeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a49aX.

Haxoauts ocu (WK LEHTPB) CUMMETPUH (PUTYDP, TPUMEHSTH JBUKEHUS INIOCKOCTH
B IIPOCTEHIIUX CIIyYasX.

IIpuMeHATH NOIy4YEHHBIE 3HAaHU HA IPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJENH
UL 3a7a4  pPEAIbHOW JKU3HM M IPOBOAUTH COOTBETCTBYIOIIUE  BBIYMCIICHUS
C TNpPUMEHEHUEM TNoJ00Ms U TPUTOHOMETPUYECKHX (yHKUUH (TOJB3YysCh, TIe
HEO0OXO0IUMO, KAIBKYJISITOPOM).
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HanmenoBanue paznena |KonnuecTBo OcHOBHOE OCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCs

(TembI) Kypca 4acoB CoJiepKaHue
[Ipocreimue 14 IIpocrenmue DopMyJIUPOBATH OCHOBHBIC IIOHATHUS U OIIPEACIICHUS.
reoMeTpudeckue GUrypsl u r€OMETPUYECKHUE Pacno3naBaTth HU3y4eHHbIE TEOMETPUUYECKUE (DUTYDHI,
UX cBoMCTBa. M3mepenue OOBEKTHI. OIpeAeJsTh UX B3aNMHOE PACIIOJI0KEHNUE, BHINOJHATH
FEOMETPUYECKUX BEJIUUNH MHOroyroJjapHuK, 4epTEXK MO YCIOBHUIO 3a]1a4U.
JIOMaHasl. IIpoBoaAMTH NIPOCTEUIIINE IOCTPOCHUS C IIOMOILIBIO IUPKYJIS

CMexHbIE U
BEPTUKAJIbHBIC YTJIbI.
Pabora

C MPOCTEUIITUMU
yepTeKaMHu.
N3Mepenune IMHENHBIX
Y YIJIOBBIX BEJIWYHH,
BBIYUCJIEHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATh TUHEWHBIC U YTIIOBbIE BETUYUHBI T€OMETPUUECKUX
U IPaKTUYECKUX OOBEKTOB.

Onpenensith «Ha rja3» pa3Mepbl pealbHbIX 00bEKTOB,
NPOBOAUTH IPyOyI0 OIIEHKY UX Pa3MEPOB.

Pemartsb 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYHH
VTJIOB.

PemaTh 3a1aun Ha B3aMMHOE PACIIOIOKEHUE
T€OMETPUIECKUX PUTYD.

IIpoBoauTh KIaccuPUKALMIO YTIIOB, BHIYUCISATH
JIMHEWHBIC U YTJIOBBIC BEJIMUUHBI, IPOBOAUTH
HEO0OXOMMBIC JOKA3aTeIbHBIE PACCYKICHUS.
3HAKOMUTBCS ¢ UCTOPUEN PA3BUTHS T€OMETPUU

TpeyronbHuKu

22

[Ionsitue o PaBHBIX
TPCYT'OJIbHUKAX U

Pacno3naBaTth napbl paBHbIX TPEYTrOJIbHUKOB HA TOTOBBIX
yeprexkax (C yKka3aHUEM IPU3HAKOB).
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IIEPBUYHBIC
IIPEACTABICHUS

O paBHBIX (pUrypax.
Tpu npusHaka
paBeHCTBa
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
PSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBO MeIHAHBI
IPSIMOYTOJIBHOTO
TPEYTOJIbHHKA,
IIPOBEAEHHON

K TUIIOTEHY3E.
PaBHOOEpEeHHBIE U
PaBHOCTOPOHHHUE
TPEYTOJIbHUKHU.
IIpu3Haky u CBOKCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrtsa

B T€OMETPHUH.
IIpssMOyTrOnBHBIN
TPEYTOJIBHUK C YTIIOM
B 30°

BbIBoaMTH ciieicTBUSA (PaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@®opMyIMPOBATH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI,
MeJMaHbl TPEYTOJIbHUKA; CEPEAUHHOTO MEPIICHINKYIISIpa
OTpE3Ka; MepuMeTpa TPEyrolbHUKA.

®opMyIMpPOBaTh CBOKWCTBA U IPU3HAKH PAaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTsh 4epTeku, pemaTh 3aJa4M C [IOMOIIbIO
HAXOKJCHUS PaBHBIX TPEYTOJIbHUKOB.

IIpumMeHsATH TPU3HAKH PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTOJILHUKOB B 33/1ayax.

Hcnoan3oBath LU(PPOBBIE pECypChI 1JIA MCCAEA0BAHUS
CBOMCTB M3y4aeMbIX QUTyp.

3HAKOMUTBCS € HCTOPHEN PA3BUTHSA T€OMETPUN
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[lapannenbHbie MPsSMBIE,
CyMMa yTIJIOB TPEYTrOJIbHUKA

14

[TapannensHbie
psIMbIE, UX CBOKCTBA.
Hakpect nexaiue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE

IIpU IIEpECEeYEHUN
napasuieIbHbIX
NPSIMBIX CEKYLIEH).
ITpusnax
HapajyIeIbHOCTH
NPSMBIX Yepe3
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOHU
PSIMOU 10 BTOPOH
MIPSMOM.

CyMmma yrioB
TPEYTOJIbHUKA.
Brennue yriisl
TPEYroJIbHUKA

@opMyIMPOBATh NOHATHE NAPALIECIBHBIX NPAMBIX,
HAXOJMTH IPAKTUYECKUE IIPUMEDBI.

M3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX NIPU NEPECCUEHUN
IapajuleNIbHBIX IPAMBIX ceKyiie. IlpoBoaurb
JA0KA3aTeJbCTBA [apaAJUICIIBHOCTH ABYX MPSMBIX C TIOMOILBIO
YIJI0B, 00pa30BaHHBIX IPU NEPECEUEHUH ITUX MPSIMBIX
TPEThEU NPSIMOM.

BeI4HCIsATH CyMMY YIVIOB TPEYT'OJIBHUKA U MHOI'OYT'OJIbHUKA.
Haxoautp ynciioBbie 1 OyKBEHHbIE 3HAUEHUS YTIIOB

B TEOMETPUYECKUX 3a]1a4ax C UCII0JIb30BAaHUEM TEOPEM

0 CYMME€ YIJIOB TPEYTI'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ HCTOPHEN PA3BUTHA T€OMETPUN

OKpyKHOCTb U KPYT.
['eomeTprueckue
IIOCTPOCHUSA

14

OKpyX HOCTb, XOpJia 1
JAAMETP UX CBOMCTBA.
KacarenbHas

K OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAsA B yroJl.

DopMyJIHPOBATH ONpeIesIeHUsl: OKPYKHOCTH, XOP/IbI,
JAaMeTpa U KacaTelabHOM K OKpyKHOCTHU. M3yyarh ux
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBathb, B TOM YKCIIE HCHOJIB3YS LM POBHIE
pecypchl: OKPYKHOCTb, BIMCAHHYIO B yTOJ; LIEHTP
OKPY’KHOCTH, BIMCAHHOU B yTOJI; PABEHCTBO OTPE3KOB
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ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca u
CEepEIVHHBIN
NEPIEHIUKYIISP
KaK T€OMETPUUYECKUE
MECTa TOYEK.
OKpy»XHOCTb,
ONMCAaHHAas OKOJIO
TPEYTrOJIbHUKA.
OKpyKHOCTBb,
BIIMICAHHAs

B TPEYT OJIbHUK.
IIpocrenmmue
3aa4uun

Ha MMOCTPOCHUE

KacaTeJIbHBIX.
HUcnoab3oBats metoa ['MT miis nokazarenscTa TeopeM

0 MepeceyeHu OUCCEKTPUC YTIIOB TPEYTOJIbHUKA U
CEpPEANHHBIX IIEPIICHANKYJIAPOB K CTOPOHAM TPEYrOJIbHUKA
¢ rtomoIbso ' MT.

OBJageBaTh NOHATHUAMHU BIMCAHHOW U ONUCAHHOM
OKPY’KHOCTEU TPEYroJIbHUKA, HAXOAUTh LIEHTPBI ITUX
OKPY’KHOCTEM.

Pemiath OCHOBHBIE 3a1a4M HA MOCTPOCHHUE: YTIJIa, PABHOIO
JAHHOMY; CEpEIMHHOIO NEPHEHAUKYIIApA JAHHOTO OTPE3Ka,;
IIPSAAMOU, ITPOXOJALIEH Yepe3 JaHHYIO TOUKY U
NEPHEHANKYJIAPHON TaHHOM NMPSMOM; OMCCEKTPHUCHI JTAHHOTO
yIJIa; TPEYrOJIbHUKOB

10 Pa3JIMYHBIM JIEMEHTAM.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

[ToBTOpEeHue, 000061IeHIE 4 [ToBTOpEHUE 1 PemiaTh 3a1aum Ha TOBTOPEHUE, UIUTIOCTPUPYIOLINE CBSA3U
3HAHUU 0000IIIEeHNE OCHOBHBIX | MEXIY pa3IMUHbIMU YaCTSIMH Kypca
MOHSTUN U METOJ0B
Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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8 KUIIACC

0 MPOTMOPIIUOHATBHBIX
OTpe3Kax, MOJJO0HBIC
TPEYTOJIbHUKHU

Teopema

O TIPOTTOPIIMOHATTLHBIX
OTpe3Kax.

Cpenusst TUHUS
TpeyroJbHUKA.

Haunmenosanme paznena | Kommuectso OcHOBHOE OcHOBHBIE BUJIBI ICATEIBHOCTH 00YYarOIINXCS
(TemnbI) Kypca 4acoB CoJIepKaHue

YeThIpEXYTOIBHUKU 12 [Tapannenorpamm, ero | U300paxkarb M HAXOAMTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETHIPEXYTOJBHUKU PA3HBIX BUJIOB U UX 3JIEMEHTHI.
YactHble cnyyan @®opMyIMPOBaTh ONPEAEJICHHUsI: [TapajuieIorpamma,
I1apajuIeIorpaMMOoB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuuu, paBHOOOKOM
(IpAMOYTOIBHUK, TpaIeuny, NPsIMOYTOJIbHON TPAIELUN.
poMO, KBaapar), ux Jloka3bIBATh M UCIOJIB30BATH NIPU PEeIICHUH 32124
IIPU3HAKKA U CBOMCTBA. | NMPU3HAKH U CBOMCTBA: NAapajlIeIorpaMma,
Tpanenws. OpsIMOYTOJIbHUKA, poMOa, KBaJparta, Tpaneluu, paBHOOOKOH
PaBHOOOKas 1 Tpareuny, NPsIMOYrOJIbHON TPANELHUN.
PSIMOYTOJIbHAs IIpuMeHsATh MeTO YIBOCHUS MENAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBath 11ubpoBbIe PECYpPChI AJIs UCCIEAOBAHUS
Meron yiBoeHUSA CBOWCTB M3y4aeMbIX (UTYP.
MEJUaHBI. 3HAKOMMTBCH ¢ HCTOPHUEH Pa3BUTUSA TEOMETPUN
[enTpanbHas
CUMMETPUS

Teopema Daneca u TeopemMa 15 Teopema daneca u IIpoBoaUTH MOCTPOCHUS C TOMOUIBIO IUPKYJIA U JUHEUKU

¢ ucnosnb3zoBanue teopemsl daseca U TEOPEMBI

O IPOIOPLHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOIIOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTH 1OKA3aTEJBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJJHON TOUKE, U HAXOAUTH
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Tpaneuus, €€ cpenHsA
JIVHUSL.
[IponnopunoHanbHbIE
OTPE3KH.

[enTp macc

B TPEYTOJIbHUKE.
[ToxoOubIE
TPEyroJIbHUKU. Tpu
NpU3HaKa nogo0us
TPEYTOJIbHUKOB.
IIpumenenue
nmogoous

MIpY PELICHUU
MPaKTUYECKUX 3a7a4

CBA3b C LICHTPOM Macc, HaXOAUTh OTHOILLEHUE, B KOTOPOM
MEJUaHBl JEIATCSA TOUKOU UX MEPECEUEHUSI.

Haxoauthb nmogo6HbIe TPEYTOIbHUKHA HA TOTOBBIX YePTEKaX
C YKa3aHHEM COOTBETCTBYIOLINX IPU3HAKOB MOA00US.
Pemathb 3aga4u Ha 1OAO0HBIE TPEYTOJIBHUKH C TOMOUIBIO
CaMOCTOSTEJIBHOTO ITIOCTPOEHUS YEPTEKEN U HAXOXKIACHUS
NOJJOOHBIX TPEYTOJILHUKOB.

IIpoBoauTH 10KA3aTENbCTBA C UCIIOJIB30BAaHUEM
PU3HAKOB MOJ00US.

Jloka3bIBaTh TpU MPU3HAKA MOJO00US TPEYTOJIbHUKOB.
IIpuMeHsATh MOTyYEHHbIE 3HAHUS [IPU PEILECHUN
r€OMETPUYECKHUX U MPAKTUYECKHUX 3a/1a4.

3HAKOMMTBHCH ¢ HCTOPHEH Pa3BUTHUS TEOMETPUU

[Imomans. Haxoxxnenue
TUIOIIAIEH TPEYTOJIBHUKOB
U MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau nogoOHbIX GUryp

14

CBoiicTBa IIomaaeH
F€OMETPUUECKUX
duryp.

DopMyJbl

JUTS TIOIIA !
TPEYTrOJIbHUKA,
napajsiesorpaMmma,
Tpaneiuu.
Brruncnenue
IUTOIAIEN CIIOKHBIX

dburyp.

OsgJ1aieBaTh NePBUYHBIMU MPeACTABIEHUAMH 00 001IeH
TEOPUH TIIOMAIU (MEphI), (POPMYITUPOBATH CBOKCTBA
TUTOIIA !, BBISICHATD WX HATJISTHBIA CMBICIT.

BoIBoaAUTH (pOpMYIIBI MIIOMIAH MTapaijiesiorpaMmma,
TPEyroJbHHUKA, TPAneuu U3 GOpMyJIbl IUIOMIAAN
IpsIMOYTOJIbHUKA (KBaJpara).

BbIBOAUTH (OPMYITBI TIOMIAAH BBITYKJIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUaroHalu U yroj MeXAy HUMU.
HaxoauTs miomaan Guryp, n300paxEHHbIX Ha KIIETYATOU
Oymare, HCNOJIb30BaTh pazOueHne GUrypsl Ha 4acTy U
JOCTpavBaHUE.

77




[Tnomanu guryp

Ha KJIeT4aToi Oymare.
[Tnomany momo0HbBIX
uryp.

3agauu

C MMPAKTUICCKUM
coJiep KaHUEM.
Pemenue 3amau

C TIOMOTITLI0 METOIa
BCIIOMOTaTEIILHOM
TIJIOTIA TN

Pa3oupaThs npuMepsbl UCIIOJI30BaHUs BCIOMOTaTeIbHOM
TUTOLIAAM JIJIsl PEIICHUsI TEOMETPUUYECKHX 3a/1ay.
HaxoauTsp miomaay mogo0HbIX GUryp.

BbI4ncJsITh MIONIAAN Pa3IUYHBIX MHOTOYTOJBHBIX (QUTYD.
PemaTh 3agaum Ha III0MIA/Ib C TPAKTUYECKUM
coJiepKaHuEM

Teopema [Tudaropa u
Hayayia TPUrOHOMETPUHU

10

Teopema I[udaropa, u
€€ MPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKUIHNA OCTPOTo
yriia IpsIMOYTOJIbHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPUUECKHUE
COOTHOILICHHS

B MIPSIMOYTOJIbHOM
TPEYTOJbHUKE.
OcHOBHOE
TPUTOHOMETPUUYECKOE
TOXI€CTBO

Joka3zpiBaTh Teopemy [ludaropa, ucnosib3oBars eé

B IIPAKTUYECKUX BBIYUCIICHUSX.

DopMyJIMPOBATh ONPEEICHNUS TPUTOHOMETPUIECKUX
(GyHKUUKA OCTPOTO yria, MPOBEPSTh UX KOPPEKTHOCTD.
BeIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOILIEHUS MEKIY CTOPOHAMH B
IPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriiamu B 45° u 45°; 30°
u 60°.

Hcnoan3oBath GopMyIibl TPUBEIEHUS U OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKJIECTBO AJISI HAXOXKICHUS
COOTHOIIEHUI MEXAY TPUTOHOMETPHUUECKUMH (DYHKIHUAMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATh NTOTyYEeHHBIE 3HAHUS U YMEHUS TPU PELIEHUU
IPaKTUYECKUX 3a]a4.

3HAKOMHUTBHCS C MICTOPHMEN Pa3BUTHS TE€OMETPHUH
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YTIbl B OKPY’KHOCTH.
Brniucannbie U ONMCAaHHBIC
YETHIPEXYTOJIbHUKHU.
KacarenpHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEMN

13

Bnucannbie u
LIEHTPaJIbHBIC YTJIbI,
YTOJI MEXIY
KacaTeJIbHON 1
XOPHOM.

YTribl Mexy
XOpAaMu U
CEeKYIIUMHU.
Bnucannbie u
OIMMCaHHbBIC
YEeThIPEX YT OJIHUKY,
UX MPU3HAKHU U
CBOMCTBA.
[Ipumenenue sTux
CBOMCTB

MIPU PEIICHUU
F€OMETPUYECKUX
3aj1a4.

B3aumnoe
PacMoJIOKEHUE JBYX
OKPYXHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPYKHOCTEU

®opMyJIMPOBATh OCHOBHBIE ONPE/CIICHUS, CBSI3aHHBIE

C yIJlaMu B Kpyre (BIMCAHHBIN Yo, LEHTPAJIbHBIA yro).
HaxoauTp BIHMCAaHHbBIE YIJIIbl, OMUPAOIIMECS HA OAHY JIYTY,
BBIYHUCJATH YIJIbI C TIOMOIIBIO0 TEOPEMBI O BIIMCAHHBIX
yriax, TEOPEMbI O BIUCAHHOM UYEThIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO HU(POBBIX
pECYpPCOB, BIIMCAHHBIE U OIIMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH X CBOMCTBA U MPU3HAKU.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH [IPU PEILICHUN
3a1a4
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[ToBTOpEeHue, 00001ICHIE 4 [ToBTOpEHUE PemaTthb 3a1a4u Ha IOBTOPEHHUE, WJUTFOCTPUPYIOIITHE CBSI3U
SHAHHUH OCHOBHBIX MOHATHA U | MEXIY Pa3IuYHBIMU YacCTAMHU Kypca
METOJOB KypCOB 7 U 8
KJI1acCOB, 0000IIIeHHE
3HaAHUH
OBILIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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9 KUIIACC

Metpuueckue
COOTHOILICHUS
B OKPYKHOCTH

0 rIpeoOpa3oBaHUU
I10JI00HSI.
COOTBETCTBECHHBIC
2JIEMEHTBI MOJOOHBIX
duryp.

Teopema

0 MPOM3BEICHUHN
OTPE3KOB XOP,
Teopema

Haumenosanue paznena | Kommuectso OcHoBHOE OCHOBHBIE BHJIBI IEATEIBHOCTH 00YYarOIINXCS
(TemnbI) Kypca 4acoB coJiepKaHue

Tpuronomerpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpeleeHUs] TPUTOHOMETPHUECKUX

KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIUN TYIbIX U MPSAMBIX YIJIOB.

PelieHne TpeyroJasHUKOB ¢byukiuit yriaos ot 0° | BbIBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB
10 180°. ®opmyiibl (c pagnycoM OITMCAHHOW OKPYKHOCTH).
NpUBEIEHUS. BoiBoauTh GOpMYJIbI /Il BBIYUCICHUSA TLUIOMIAAEH
TeopeMa KOCHUHYCOB, C HCITOJIB30BAHUEM TCOPEM TPUTOHOMETPUH ((I)OpMyJ'Ia
TeopeMa CHHYCOB. IJIOIIAIA TPEYTOJIBbHHUKA YEPE3 JBE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (opMyJa IIIOIIAJAN YETHIPEXYTOJIbHUKA YEPE3 €ro
TPEYTONBHHUKOB. JMArOHaJu U YroJl MeXAYy HUMHU).
[IpakTHyecKoe Pemath TpeyroJgbHUKU.
IpUMEHEHNE Pematb npakTHyecKue 3a/1a4n, CBOIASAIINECS
JIOKa3aHHBIX TEOPEM K HaXOXKICHHUIO PA3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA

[TpeoOpazoBanue nogoous. 10 [TonsTne OcBauBaTh NOHATHE NPEOOPA30BAHUS TTO100US.

HccaenoBath OTHOIIEHHUE TUHEHHBIX 3JIEMEHTOB (DUTYP
py MpeoOpa3oBaHUU TTOI00MS.

HaxoauTs npumepsl No00Us B OKpYKaroIIeH
JNEUCTBUTEIILHOCTH.

BbIBOAUTH METPUYECKUE COOTHOLIEHUSI MEXKIY OTpE3KaMu
XOpJ, CEKYIIUX U KaCaTEIbHBIX C UCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJA0OHBIX TPEYTOJbHUKOB.

PemaTh reoMeTpuyecKre 3a/1a4u U 3aa41 U3 PeaIbHON
YKU3HU C UCIIOJIb30BAHUEM MOJIOOHBIX TPEYTOJILHUKOB
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0 TIPOU3BEJCHUM
OTPE3KOB CEKYIIUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
FEOMETPUUECKUX
3aja4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOPA
Ha YHCIIO.
dusnuecKkuii u
r€OMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenune BekTopa
10 IByM
HEKOJUJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CkansipHoe
IIPOU3BE/ICHUE
BEKTOPOB, €TI0

Hcnmonb30BaTh BEKTOPHI KaK HANPABIEHHBIE OTPE3KH,
HCCJIe0BaTh T€OMETPUYECKU (TIepeMelIeHue) U
(u3nueckuil (Cuiia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUst CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOPA Ha YUCIIO, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3UUECKUI CMBICIIBI TUX OTIEPAIIHA.
Pemiatb reomeTpudeckue 3a1a4u C UCIIOIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnonb3oBaTh CKAISIPHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTb €I0 OCHOBHBIE CBOMCTBA.

BbI4ucJasiTh CyMMY, pa3HOCTb U CKAJIIPHOE ITPOU3BEICHUE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKaNSIPHOE TPOU3BECHUE JIJISl HAXOXKACHUS
JUIMH U yTJI0B
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MIPUMEHEHHE
JUTST HAX 02K JICHUSI
JUTMH U YTJIO0B.
Pemenue 3amau

C IOMOIIIBIO BEKTOPOB.
[IpumMeHeHne BEKTOpPOB
IUISL PELICHUS 3a71a4
busuku

JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JlexapToBbl
KOOPJIMHATHI TOUYEK
Ha MJIOCKOCTH.
YpaBHEHUE NPSIMOIA.
YpaBHeHue
OKPYXHOCTH.
Koopaunatsl Touek
[IEPECEUCHHUS
OKPYXXHOCTH U
IPSMOM.

Meton koopauHaT
IpU PEIICHUU
r€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a1ay

OcBauBaThb NOHATHE IIPSIMOYTOJIBHON CUCTEMBI
KOOPJIMHAT, IEKaPTOBBIX KOOPAUHAT TOUYKH.

BeiBOAUTH ypaBHEHHE IIPSAMOM U OKPYKHOCTH. BbIaeasiTh
MOJIHBIN KBaJIpaT JJIs HAXOKJIEHUS LEHTpa U pajuyca
OKPYKHOCTH 110 €€ YPABHEHHUIO.

PemaTp 3aqaum Ha HAXOXKJICHUE TOUYEK NIEPECEUCHUS
OPSIMBIX U OKPYKHOCTEH C MOMOIIBIO METOAa KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KO3 GUIIMEHTA TTPSIMOI
IIPU PELICHUH 3314, JJIsl ONPEIECIICHUS] PACTIONOKEHUS
IIPSIMOM.

IIpuMeHsATh KOOPAMHATHI IIPU PEIIEHUN T€OMETPUUECKUX U
NPAKTUYECKUX 3a]a4, JUIsl IOCTPOCHHSI MaTEMATUYECKUX
MOJIEJIeN pealIbHBIX 33/1a4 («METOJ KOOPJIUHATY).
IMoab30BaThest 119 TOCTPOEHUS U UCCIIEA0OBaHUI
1IU(POBBIMH peCypcamu.

3HAKOMMTBHCH ¢ HCTOPUEH Pa3BUTUSA TEOMETPUHN
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JlmmHa OKpy»XKHOCTH U
IJIOIIAIb KPYTa.
Brranciienue miomanein

[IpaBunbHBIE
MHOTOYTOJIbHUKH.
Yucao n. JInuna
OKPYXHOCTH, TyTH
OKPYXHOCTH.
Panuannas mepa
yTiia.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

DopMyJTHPOBATH ONPEACICHUE TPABUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAHUTh UX AJIEMEHTHI.
osb30BaThLCSA MOHATHEM IJIUHBI OKPY>KHOCTH, BBEJIEHHBIM
C TOMOIIBIO MPABWILHBIX MHOTOYTOJILHUKOB, ONIPeeasiTh
YUCJIO T, IJIMHY IyTH U palHaHHYIO0 MEpY yrJja.
IIpoBoauTH MEpexoa OT paIuaHHON MEPHI yria

K FPalyCHOM ¥ HA00OPOT.

OnpeaeasiTh MWIOMAIb KpyTa.

BoiBoauts ¢gopMyJibl (B rpayCHOM U pauaHHON Mepe)
JUTSL ITUH IYT, TUTOIIA/Ie CEKTOPOB U CETMEHTOB.
BoruucasaTs mwiomaau Guryp, BKIFOYAIOITUX SJE€MEHTbHI
OKPY>KHOCTH (KpyTa).

Haxoautsb muiomaau B 3a1a4ax peajibHON KU3HU

JIBM>KEHUS TITIOCKOCTH

ITonsTue o IBMXKEHUU
TIOCKOCTH.
[TapannensHbIi
MIEPEHOC, ITOBOPOT
[Ipumenenue

IIpY PELICHUH 3a/1a4

Pa30uparte npumepsl, WILTIOCTPUPYIOIINE TOHATHUS
JIBHKCHUSL.

DopMyJTHPOBATH ONIPEIEICHUS MapaJIIENBHOTO IIEPEHOCA,
II0BOPOTAa U OCEBOM CUMMETpUU. BHIBOAUTH UX CBOMCTBA,
HAXOJUThH HENOJABUKHBIE TOUKHU.

HaxoauTh HEHTPHI M OCH CUMMETPUI NpocTelmuX Guryp.
IIpumeHsITh napajuieNIbHbIN IEPEHOC U CUMMETPHUIO TIPU
pEelIeHNN reOMEeTPUUECKUX 3a/1a4 (pa3ouparh MpUMEPHI).
Hcenoab30BaTh 11 TOCTPOCHUS U UCCIEN0BAHNN

u(ppoBBIE peCcypChbl

[ToBTOpEeHue, 00001ICHUE,
cHCTEMAaTH3aIis 3HaHUI

[ToBTOpEHUE
OCHOBHBIX ITOHATHI U

OnepupoBath NOHATUSAMU: (QUTYpa, TOUKA, IPsIMAs, YOI,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHHI
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METOIOB KypcoB 79
KJIacCOB, 000011IeHNE
Y CUCTEMATU3alUs
3HaHUU.
[Ipocrerimme
F€OMETPUYECKUE
buUrypsl 1 ux
cBoiicTBa. U3mepeHue
F€OMETPUYECKHUX
BEJIMYMH.
TpeyroJbHUKH.
[TapamnensHble 1
MEPIICHANKYJIISIPHbBIC
IIPSIMBIE.

OKpY»X HOCTb U KPYT.
I'eomerpuueckue
MOCTPOCHUS. YTJIbI
B OKPY>KHOCTH.
Brincanneie u
OIMCAHHBIE
OKPYHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsimas u
OKPYXHOCTb.
YeTbIpEXYTONbHUKMY.
Brincanusie

TPEYTOJIbHUKH, IIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEMAHA,
OMCCeKTpuca 1 BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpaMM,
poMO, IPSAMOYTOJIBHUK, KBaJIpaT, TPalleUUs; OKPY>KHOCTb,
KacaTeJbHast, paBEHCTBO U 1oa00ue Guryp,
TPEYTOJIbHUKOB; NApAJJIEIBHOCTD U IEPIEHANKYIIPHOCTD
IPSAMBIX, YTOJI MEXKIY IPSAMBIMH, CAMMETPHUS OTHOCUTEIIBHO
TOYKHU U NPSMOW; JNIMHA, PACCTOSHUE, BEIUYMHA YIJIa,
IJI0IA b, [IEPUMETD.

Hcnoab3oBath popMyJibl: IEpUMETPA U TIIOLIAN
MHOI'OYTI'OJIBHUKOB, JUIMHBI OKPY?KHOCTH U IUIOLIAAU KPYTa,
00BbEMa MPSAMOYTOJIBHOTO MapalieIenuneaa.
OnepupoBathb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPAWHAT, BEKTOP; MCIOJIb30BATh ITU NOHATHS IS
NIPEACTABIICHUS] TAHHBIX U PEIICHUS 3a]1a4, B TOM YHCIIE

U3 APYTruX Y4eOHbIX IPEIMETOB.

Pemath 3aga4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUN,
WJUTFOCTPALIAIO CBA3EH MEXKIy Pa3JIMYHBIMU YaCTAMU Kypca.
BeiOMpaTs MeTOx I pelIeHNs 3a1a4u.

Pemarhb 3a1a4M U3 OBCEIHEBHOM KU3HU
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U OTIMCaHHBIC
YETHIPEX YT OJILHUKHU.
Teopema [Tudaropa n
Havasna
TPUTOHOMETPHUH.
Pemenue oOmux
TPEYTOJIbHUKOB.
[IpaBunbHBIE
MHOT'OYTOJIbHUKHU.
[IpeobpazoBanms
MJIOCKOCTH.
JBmxenus. [logooue.
Cummerpus.
[Inomans.
Brruncnenne
mromanen. [ momanu
NOI00HBIX QUTYP.
JlekapToBbl
KOOpPJIMHATHI Ha
MJIOCKOCTH.

Bekrops!

Ha TJIOCKOCTH

OBILEE KOJIMYECTBO
YACOB I1IO ITPOT'PAMME

68
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHAA 3AIITMCKA

B coBpemenHOM 1udpoBOM MUpPE BEPOSTHOCTh U CTAaTHCTHUKA MPHOOpPETAIOT BCE
OOJBIIYI0 3HAYMMOCTb, KaK C TOUKH 3PEHUS TPAKTUYECKUX MPUITOKEHHM, TaK U UX POJIU
B 00pa30BaHUU, HEOOXOIMMOM KaXKIOMY 4YelloBeKy. Bo3pacTtaer uncno mpodeccuit, mpu
OBJIAJICHUH KOTOPBIMHU TpeOyeTcs xopoiiasi 6a30Bast HOArOTOBKA B 00JIaCTH BEPOATHOCTU
Y CTATUCTHUKHU, TaKasi MOJrOTOBKA BaKHA JIJISl TPOJIOJKEHUSI 00pa30BaHus WIS YCIICIIHON
pohecCHOHANBEHON Kapbephl.

Kaxxpiii yenoBek MOCTOSHHO MPUHUMAET PELICHUS] HA OCHOBE UMEIOLINXCS Y HETO
TaHHBIX. A 171 0OOOCHOBAaHHOTO TPHUHATHS PEIICHHS B YCIOBUAX HEAOCTaTKa WIU
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOATHOCTHOE M CTaTUCTHYECKOE MBIIIUICHHUE.

VIMeHHO 1M03TOMY OCTpPO BCTajla HEOOXOAUMOCTh C(POPMUPOBATH Y 00YyHaIOIINXCS
(YyHKIHMOHAIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B C€0Sl B KauyeCTBE HEOThEMIIEMOM
COCTaBJISIFOLIECH YMEHUE BOCIPUHUMATh U KPUTHYECKH aHAIU3UPOBAaTh HMH(OpMAIHNIO,
MPECTaBICHHYIO B Pa3jINMYHbIX (JOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peabHBIX MPOLECCOB U 3aBUCUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
pACYETHL.

3HaKOMCTBO B y4eOHOM Kypce€ C OCHOBHBIMHU MpHHIMIIAMUA cOOpa, aHaIu3a |
OpeJCTaBICHUS JaHHBIX U3 Pa3IMYHbIX cdep >KM3HM OOIIecTBa W TrocyAapcTBa
npuoOuiaeT oOydalluuxcs K OOMIECTBEHHBIM HHTepecaM. M3yueHue OCHOB
KOMOWHATOPUKH pa3BUBAeT HAaBBHIKA OpraHHW3alMy mepedbopa u monacyéra yucia
BapMaHTOB, B TOM YHCJIE B MPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBAaMHU TEOpPUHU
rpadoB co3maéT maremarudeckuil (yHaamMeHT Uil (GOPMHPOBAHMUS KOMIETEHUIWMIB
obnactu wuHPOpMATUKH W MUPPOBBIX TexHOJOTHHA. [Ipy W3y4eHUM CTAaTUCTUKU U
BEPOATHOCTH OOOTAIAIOTCS MPEACTABICHUS OOYJarOIIMXCS O COBPEMEHHOW KapTHHE
MHUpPa ¥ METOJaX €ro UCCIeqoBaHus, (GOPMUPYETCS MOHMMAHUE POJIM CTAaTUCTHKHU Kak
UCTOYHUKA COLMANBHO 3HAYMMON MHGOpMAlUU U  3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOTO MBIIIJICHUSI.

B cooTBeTCTBUU C JaHHBIMU IMEISIMH B CTPYKTYpe IpOrpaMMbl y4eOHOTO Kypca
«BeposTHOCT U CTAaTHCTHKA» OCHOBHOTO OOIIET0 00Opa30BaHUS BBIJECIECHBI CIEAYIOLINE
coJepKaTebHO-MeToAnueckue JuHuu: «lIpencraBieHre AaHHBIX W OINHMCATENbHAs
CTaTUCTUKa», «BepoATHOCTHY, «DIeMEHThl KOMOWHATOPUKNY», «BBeneHUE B TEOPHUIO
rpadoBy.

Conepxanne mmHun «lIpencraBieHne MaHHBIX W OMHCATEIbHAs CTATUCTHKAY
CII’KUT OCHOBOM Jyisi (POPMHUPOBAHUS HABBIKOB PAOOTHI ¢ MH(POPMAIIUECH: OT UYTCHUS U
UHTEpIIpeTalud HMH(POpMAIMM, MpPEICTaBICHHON B TaOiuLax, Ha JIuarpamMmax u
rpadukax, 10 coopa, IpeCTaBICHUs U aHAJIM3a JAHHBIX C MCIOJIb30BAHUEM
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CTAaTUCTUYECKUX XapaKTEPUCTUK CpPEIHUX M pacceuBaHus. Pabotas c JaHHBIMY,
oOydJaroniyecsi ydarcsi CUMTBIBaTh M HWHTEPIPETHPOBATH JaHHbIC, BBIJIBUTATb,
apryMEHTHPOBAaTh U KPUTUKOBATH MPOCTEUIIINE THUIIOTE3bI, Pa3MBIIIATH HAJl (pakTOopamu,
BBI3BIBAIOIIMMH HW3MEHUYMBOCTb, M OLICHMBAaTh MX BIMSIHUE HA pPACCMaTPUBACMBIC
BEJINYMHBI U MTPOLIECCHI.

NHTynTHBHOE TMPEACTAaBICHUE O CIy4alHOM W3MEHYMBOCTH, MCCIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUWU CTaHOBHUTCS MOTHUBHUPYIOIIEH OCHOBOW JJISI U3yYECHUS
TEOPHUH BEPOSATHOCTEHN. boJiblIoe 3HaYeHNE UMEIOT MPAKTUYECKHE 3aJaHus], B YACTHOCTHU
OIBITHI C KJIIACCHYECKUMH BEPOATHOCTHBIMHU MOJIEIISIMU.

[ToHsiTHE BEPOATHOCTH BBOJUTCSA KaK Mepa MpaBAoNnoAo0us CIy4aitHOTO COOBITHSI.
[Tpu n3yuenun yueGHOro Kypca 00ydaromuecs 3HaKOMSITCS ¢ TPOCTEHIINMUA METOAaMU
BBIYMCJIEHUS BEPOSITHOCTENM B CIy4allHbIX 5JKCIEPUMEHTaX C PABHOBO3MOKHBIMU
AIIEMEHTAPHBIMU MCXOJIaMU, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJSIOIIUMH CTABUTh U
pemath Oosee CloXkKHbIE 3a7aud. B yueOHbI Kypc BXOAST HavyaJIbHbIE MIPEICTABICHUS
O CIy4YalHBIX BEJIMYMHAX U UX YHCJIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYarOIIUXCSC
MHOXECTBAMU W OCHOBHBIMHM OIEpallsIMM HaJ MHOYKECTBAMM, PaCCMATPUBAKOTCS
IpUMEPHl NPUMEHEHUS Ul PELICHHs 3a/1ad, a TaKKe HCIOJIb30BaHUSA B JAPYTHX
MaTEMaTUYECKHUX Kypcax U y4eOHBIX MTpeAMETaXx.

B 7-9 xnaccax uzyuaercst yueOHbIil Kypc « BepoSATHOCTB M CTaTUCTHKA», B KOTOPBIH
BXOJAT pazfensl: «lIpencraBieHue NaHHBIX M ONKCATEIbHAs CTATUCTHKAY,
«BeposTHOCTEY, «D11€eMEHTb KOMOMHATOPUKNY, «BBeeHNE B TEOPHUIO IpadoBy.

OOmiee 4YuCIO YacoOB, PEKOMEHJOBAHHBIX [IJII HM3y4eHHs Y4eOHOro Kypca
«BeposTHocTh U cratuctuka», — 102 vaca: B 7 kiacce — 34 yaca (1 yac B Heneno),
B 8 kimacce — 34 gaca (1 gac B Hezeno), B 9 kinacce — 34 Jaca (1 4ac B HEZIEIHO).

COAEPXAHUME OBYUYEHUA
7 KIIACC

[IpencraBienrie JaHHBIX B BUJE TaOJUil, AuarpaMmm, TrpadukoB. 3amoJiHEHUE
Ta0JNI], YTEHHE W MOCTPOCHUE AMArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) M KPYTOBBIX).
UreHue rpaukoB peajpHBIX IMpoueccoB. V3Bnedyenue nHpopmanuu U3 guarpamm u
TaOJINI, UCTIOIb30BAaHUE U MHTEPIIPETALIUS JAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudmMeThyeckoe, MeauaHa, pa3Max,
HanOoJIblIIee M HaMMEHbIIIee 3HaUeHUsI Ha0opa YMCIIOBIX NaHHBIX. [Ipumeps! ciayyaitHoN
WU3MEHYHUBOCTH.

CrnyyaliHbI{ SKCTIEPUMEHT (OMBIT) U Cy4yailHOe coObITHE. BEpOosSITHOCTh U YacToTa.
PoJib Ma0BEpOSITHBIX U IPAKTHUECKU JOCTOBEPHBIX COOBITHI B IPUPOJAE U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pedbpo. Ctenens BepiuHbl. Yncno pédep U cyMMapHasi CTETICHb
BepuinH. [IpencraBnenue o ca3Hoctu rpada. Llenu u nukiel. [lytu B rpadax. O0xon
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rpada (disepoB nyth). [IpencraBnenue o6 opueHTHpoBaHHOM rpade. Pemenue 3amau
C MOMOIIBIO IpadoB.

8 KUIACC

[IpencraBieHne JaHHBIX B BUAE TaOIUII, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IIOJAMHOKECTBO. Onepaluy HaJi MHOKECTBAMMU:
oObenuHeHue, nepecedeHue, nomnoiaHeHue. CBOMCTBa omepanuii HaJl MHOXECTBAMH:
MIEPEMECTUTENBHOE, COYETATEIBHOE, pACIPEICIUTENbHOE, BKIIOUeHN. Vcnoib3oBaHue
rpauueckoro MpeACTaBICHUS MHOXECTB ISl OMHCAHMS PEabHBIX IPOIECCOB U
SBJICHUH, IIPU PEILICHUU 3a1a4.

N3mepenne paccemBaHus JaHHBIX. Jlucnepcuss M CTaHAAPTHOE OTKJIOHEHHUE
YHUCJIOBBIX HA00POB. /lnarpamMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydyailHOro omnbita. CiydaitHeie coObITHs. BeposTHOCTH
coObITUH. ONBITBI ¢ PaBHOBO3MOXKHBIMH 3JIEMEHTApHBIMU COOBITUSIMU. CiyyaliHbIN
BbIOOp. CBs3b MEXAY MajJOBEPOSTHBIMU M IPAKTUYECKU TOCTOBEPHBIMU COOBITHSIMHU
B IIPUPOJIE, OOIIECTBE U HAYKE.

JlepeBo. CBOMCTBa JEPEBBEB: E€IMHCTBEHHOCTHh IIyTH, CYIIECTBOBAHUE BHUCSYEH
BEpUIMHBI, CBSI3b MEXKJY YMCIOM BEpIIMH M 4HciioM pedep. IlpaBuino yMHOXKEHUS.
Pemenue 3aau ¢ momouisio rpaos.

[IpotuBononoxHeie coObiTud. JnarpamMmma Diinepa. OObeAUHEHNE U TIEPECEUCHHE
coobiTnii. HecoBmecTtHbie coObiTusi. dDopmyna CIOKEHHS BEpPOSTHOCTEH. VY ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumbie coOwiTus. IlpencraBnenue
DKCIEPUMEHTa B BHJIE JepeBa. PemieHune 3a1ad Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOUIBIO JE€PEBA CIYUYAMHOTO SKCIIEPUMEHTA, IUarpaMMm Juiiepa.

9 KIIACC

[IpencraBiienre NaHHBIX B BUJE TAOJNUIl, TUarpaMm, rpadukoB, MHTEpHpETAIUs
JTaHHBIX. UTeHHEe U OCTPOCHHE TaOJIHII, TUarpaMm, rpauKoB MO peaJbHbIM JIaHHBIM.

IlepecranoBku u Qakrtopuan. CouetaHuss M YUCIO codeTaHUU. TpeyroJbHUK
[Tackains. Pemenue 3amay ¢ uCNosib30BaHUEM KOMOWHATOPUKH.

I'eomerpuyeckas BepossTHOCTb. CllydailHblA BBIOOp TOYKM U3 (UrypHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPYKHOCTH.

Ucneitanne. Yenex m Heygaua. Cepust ucnblTaHuil 10 nepBoro ycmexa. Cepust
ucneiTanuii bepayum. BepostHoCcTH COOBITHIT B cepyu UCTIbITaHUI bepHym.

CnyvailHas BeJIMYMHA W PACOpPENeNICHHE BEPOSTHOCTEH. MaremaTuueckoe
OXHUJaHue U nucnepcus. [Ipumepsl MaTeMaTH4eCKOrO OXKUJIAHUS KaK TEOPETUYECKOTO
CPEIIHETO 3HAYECHUS BEJIMYMHBI. MaTeMaTHyeCcKoe OXKUIAHUE U JUCTIEPCUS CIyYahuHON
BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIm».

[Tonsartue o 3akoHe 60JBIINX Yncell. 3MepeHnre BeposTHOCTEN C MOMOIIBIO YacTOT.
Ponb 1 3HaUeHHE 3aK0HA OOIBIINX YHCEI B IPUPOJIE U 0OIIECTBE.
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INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3yibTaThl OCBOCHHUS MPOrpaMMBbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce:

Yutate wuHpOpMaIuio, TNPEACTABICHHYI0O B TabmuIlax, Ha JHarpammax,
MIPEACTABIIATh JaHHBIC B BUJIC TAOJIMII, CTPOUTH JTMarpaMMBblI (CTOJIOUKOBBIE (CTOI0UATHIE)
Y KPYTOBBIE) 10 MACCUBAM 3HAYEHUI.

OnuceIBaTh U MHTEPIIPETUPOBATH PEATbHBIC YHCIIOBBIC IAHHBIE, TPEICTABICHHBIC
B TAOJIMIIaX, HA AMAarpamMMmax, rpadukax.

Hcnonp30BatTh A1 OMUCAHUS JAHHBIX CTATHCTHUYECKHUE XapPaKTEPUCTUKU: CPEITHEE
apu(pMeTHIecKoe, Me/Inana, HauboJIblllee U HauMEHbIIIee 3HAYCHUS, pa3Max.

Nmeth nipesicTaBieHUE O CIyYalHOM M3MEHYMBOCTH Ha MPUMEpax 1eH, GU3NUeCKUX
BEITMYMH, AHTPOIIOMETPUYECKUX TaHHBIX, UMETh MPEJCTaBICHUE O CTATHCTHYECKOU
YCTOMYUBOCTH.

[IpenmeTHble pe3ybTaThl OCBOCHHUS NPOrpaMMbl y4eOHOrO Kypca K KOHILY
oOyudenus B 8 Kiacce:

N3Bnekats u npeoOpa3oBeIBaTh UHPOPMAIMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
auarpamm, rpauKoB, MPEICTABIATh JaHHbBIE B BUJIE Ta0IUII, JUarpaMM, rpauKoB.

OnuceIBaTh IaHHBIE C TOMOILBIO CTATUCTHYECKUX MMOKA3aTENIe: CpeIHUX 3HAUCHU N
U Mep paccenBaHus (pa3max, JUCHIEPCHs U CTaHIapPTHOE OTKIIOHEHUE).

Haxonuth 4acTOThl YHMCIIOBBIX 3HAYEHUW U YaCTOTHI COOBITHI, B TOM YHCIE MO
pe3ynbTaTaM U3MEepEeHU U HaOII0IEHUH.

Haxonuth BEpOSTHOCTH CIy4allHBIX COOBITHI B OIBITAaX, 3HAas BEPOSITHOCTU
AJIIEMEHTAPHBIX COOBITUI, B TOM YHCJIE B ONBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonp3oBath rpaduyeckue MOJENU: JEPEeBO CIY4YalHOIO HKCHEPHUMEHTA,
IyarpaMMBbl DWiiepa, YuciaoBas npsmas.

OrneprpoBaTh NOHATHSIMU: MHOXKECTBO, [IOJIMHOKECTBO, BBITIOIHATD OINEPALlA HAJ
MHOKECTBaMU: OOBEIMHEHUE, NEPECeUCHUe, JAONOJIHEHUE, MEePEUUCISITh SJIEMEHTHI
MHOKECTB, IPUMEHSTh CBOICTBA MHOKECTB.

Hcnonb3oBatk rpaduyeckoe NpecTaBIeHUE MHOKECTB U CBSI3eM MEXKIy HUMU JIJIst
OMMCAHMS TIPOLIECCOB U SBJICHUI, B TOM YHUCJIE NPU PEUICHUU 33]1a4 U3 IPYTruX y4eOHbIX
MIPEAMETOB U KYypCOB.

[IpeameTHbIe pe3yJbTaThl OCBOEHUS NPOrpaMMbl Y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce:

W3BnekaTte U mpeoOpa3oBbIBaTh MH(POPMAIHIO, MPEACTABICHHYI0 B Pa3JIMYHBIX
WUCTOYHUKAX B BHUJAC TaONWIl, aAuarpamMm, rpaduKoB, MPEJICTaBISATh JaHHBIC B BHJIC
TabnuIl, TuarpamMm, rpaduKoB.
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Pemarp 3amaun  OpraHum3oBaHHBIM  MepeObOpoM  BapHMaHTOB, a  TakKke
C UCIIOJIb30BaHMEM KOMOMHATOPHBIX NPAaBUI U METOJIOB.

Hcnonp30BaTh onucaTenbHble XapaAKTEPUCTUKU I MACCUBOB YMCJIOBBIX JaHHBIX,
B TOM YHCJIE CPETHUE 3HAUYCHHSI U MEPBI PACCEUBAHUS.

HaxoauTe 4acTOThl 3HAYEHUN M YacTOThl COOBITHSA, B TOM YHCIE MOJb3YSCh
pe3yJibTaTaMu NPOBEAEHHBIX U3MEPEHUI U HaOIIOIEHU.

HaxoauTs BepOATHOCTH CITydyalHBIX COOBITHM B M3YUYEHHBIX OIBITaX, B TOM UYHCJE
B ONBITaX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX HUCIBITAHUN
JI0 TIEPBOTO yCIeXa, B CEpUAX UCIBITaHUN bepHyium.

HNmeTh npencTaBiieHUE O CIyYalHOW BEJIMYMHE U O PACTIPEACIEHUN BEPOSATHOCTEM.

NMmeTp mnpeacTaBleHHE O 3aKOHE OOJBIIMX 4YHUCEN Kak O MPOsBICHUU

3aKOHOMEPHOCTH B CIIy4YallHOM M3MEHYMBOCTH M O POJM 3aKOHa OOJIBIIUX YHUCEIl
B IIPUPOJI€ U OOILIECTBE.
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TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pazaena |KomamdecTBo OCHOBHOE coAepKaHUE OCHOBHBIE BUJIBI ICATEIBHOCTH 00YYaOIINXCSI
(TembI) Kypca 4acoB
[IpencraBneHne TaHHBIX 7 [Ipencrasienne naHHBIX OcBauBaTh CIOCOOBI MPEICTABICHUS

B TaOnuuax. [Ipaktuueckue
BBIYHCJICHHUSI 110 TAOJIMYHBIM
naHHBIM. V3BNCUeHe U
WHTEPIPETANNs TaOTHIHBIX
nanHbIX. [IpakTuyeckas
pabota «Ta0muub.
['paduueckoe
MPEICTABICHUE JAaHHBIX

B BUJIC KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
auarpamMm. Urenue u
IIOCTPOEHUE IUATrPaMM.
[Tpumeps! nemorpaduaeckux
JUarpaMm.

[IpakTrueckas pabora
«JlnarpaMmbD»

CTaTUCTUYECKUX JAHHBIX U YHCIOBBIX MACCUBOB
C MOMOIIIBIO TaOJINII U AUATPAMM C UCIOJIB30BAHUEM
aKTyaJIbHBIX U BaXXHBIX JAHHBIX (IeMorpaduueckue
JAHHBIE, TPOU3BOCTBO MPOMBIILIEHHON U
CEJIBCKOXO35IMCTBEHHOM MPOAYKIIMH, OOIIECTBEHHbIE
Y IPUPOJHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpaduyecKuMu MpeaCTaBICHUSIMH JaHHbBIX

C TIOMOLIBIO HIUPPOBBIX PECYPCOB B X0JI€
IPaKTUYECKUX padOT

OmnucareapHast CTATUCTHUKA

Yucnossie Habopbl. CpenHee
aprupMeTHYeCcKoe.

Menmnana yncioBoro Habopa.

OcBauBaTh NOHSATHS: YUCIIOBOW HaOOP, Mepa
[EHTPaJbLHON TEHJECHIIUM (Mepa IIEHTPa), B TOM YUCIIC
cpenHee apupMeTnyeckoe, MeANaHa.
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Y CcTOMYUBOCTH MEIUAHEI.
[Ipaktrueckas padora
«CpenHue 3HaYEHUS.
Haubonbiee 1 HauMeHbIIIEE

3Ha4YCHHA YUCIIOBOT'O Ha60pa.

Pa3max

OnuceIBaTh CTaTUCTHUECKHE JJAHHBIC C TIOMOIIILIO
CpemHero apu(pMeTHIecKoro U Menanbl. Pemarh
3ajJa4m.

HN3yuaTh CBOMCTBA CPEAHUX, B TOM YHCIIE

C TTIOMOIIIBIO IIU(POBBIX PECYPCOB, B XOJIE
MPaKTHYECKUX padoT.

OcBauBaTh NOHATHSA: HANOOIbIIIEE 1 HANMEHDIIIEE
3HAYCHUS YUCIIOBOTO MAacCUBa, pa3Max.

PemaTthb 3agaum Ha BEIOOD cr1oco0a OomMcaHus
JTAHHBIX B COOTBETCTBHUU C MPUPOJAOMN JAHHBIX U
LICJISIMUA UCCIIETOBaHUS

CnyyaliHasi U3BMEHUYMBOCTD

CiyyaliHasi U3BMEHUYHUBOCTD
(mpumepsr). YactoTa
3HA4YEHUN B MACCUBE
JaHHBIX. [ pynnupoBka.
['ucrorpamMmsl.
[IpakTruueckas padbora
«CnyyaiiHast "3MEHUYNBOCTB)

OcBauBaTh MOHATHSA: YACTOTA 3HAYECHHI B MaCCHBE
JAHHBIX, TPYIIUPOBKA TaHHBIX, THCTOTPaMMA.
CTpouTh 1 aHAJIM3MPOBATH I'MCTOIPAMMBI,
NOAOHPATH NMOAXOIAIINAN 1IAr TPYIIIHPOBKHU.
OcBauBaTh rpapuueckue nNpeacTaBiIeHUs pa3HbIX
BUJIOB CIIy4aliHOM U3MEHYMBOCTH, B TOM YHCIIE

C MOMOIIBIO IU(POBBIX PECYPCOB, B X0J1€
IPaKTUYECKON padOThI

Bsenenne B Teopuro rpados

['pad, Bepmmna, pedpo.
IIpencraBnenue 3amaumn

¢ nmomorpio rpada. CteneHpb
(BaJICHTHOCTb) BEPIIMHBI.
Yucno pédep u cymmapHast
CTeNeHb BepiiuH. Llens u

OcBauBaTh nousitus: rpad, BepmmrHa rpada, pedpo
rpada, creneHb (BaJIECHTHOCTh BEPIIMHBI), LIETh U
ITUKIL.

OcBauBaTh NOHATHSA: TYTh B Tpade, dIIepoB MyTh,
00xop rpada, OpUeHTUPOBAHHBIN rpad.

PemaTh 321241 Ha TOMCK CyMMBI CTEIIEHEW BEpUINH
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nuki. [1yTe B rpade.
[IpencraBieHme 0 CBA3HOCTH
rpada. O6xox rpada
(3iJ1IEpOB MyTH).
[IpencraBienue

00 OpHEHTHPOBAHHBIX

rpadax

rpada, Ha TOUCK 00X0/1a rpada, Ha MOUCK MyTei

B OPUEHTHUPOBAHHBIX Tpadax.

OcBauBaTh cIOCOOBI NPEJCTABICHUS 33]1a4 U3 Kypca
anreOpbl, FTeOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
PEIMETOB C MOMOIIBIO rpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE 1IN, PYHKIIMOHAIbHbIE
COOTBETCTBHS) Ha MPUMEPax

BeposTHOCTB 1 yacToTa
CIIy4aHOTO COOBITHS

City4ailHbIi OTIBIT U
clly4aifHoe coObITHE.
BepoaTtHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSTHBIX U
MPAKTUYECKH JTOCTOBEPHBIX
COOBITHI1 B IPUPOJIE U

B oOmecTBe. MoHeTa u
UrpajbHas KOCTh B TEOPUHU
BEPOSATHOCTEN.
[Ipaktruueckas pabora
«YacToTa BBIIAICHUS OPJIay

OcBauBaTh NOHATHSA: CITyYailHBIN OIBIT U
clIy4ailHoe cOOBITHE, MAJIOBEPOSITHOE U IPAKTUYECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HaUUMOCTh MaJIOBEPOSITHBIX COOBITHIA

B IPUPOJE U OOIIECTBE HA BAXKHBIX MPUMEPaX
(aBapuu, HECUACTHBIE CITy4au, 3al[UTa IEPCOHATBHOM
uHdopMaInm, nepeaada TaHHbIX ).

N3y4arh posib KJIACCUUECKUX BEPOSTHOCTHBIX
MoJeneil (MOHeTa, UTpajibHast KOCTh) B TEOPUH
BEPOSITHOCTEH.

HaOJuronath 1 U3y4aTh 4YaCTOTY COOBITHI B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YUCJE C MOMOIIBIO [IUPPOBBIX
PECYpPCOB, B X0OJI€ MPAKTUUECKOMN pabOThI

O06o011eHueE,
CUCTEMAaTH3allig 3HAaHUU

IIpencraBieHne NaHHBIX.
OmnmcarenbHast CTATUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITUS

IloBTOPATH H3yYEeHHOE 1 BHICTPAUBATh CUCTEMY
3HAHUU.

Pemathb 3a1a4uu Ha peICTABICHUE U ONHUCAHUE
JAHHBIX C TIOMOIBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cy:k1aTh NpUMepPbI CITy4ailHbIX COOBITUH,
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MaJIOBEPOSATHBIX U ITPAKTUYECKH TOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, HX POJH B IPUPOJE U KU3HU
YeJI0BEKa

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME

34
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8 KUIIACC

"7 Kj1acca

OmnucarepHas CTaTUCTUKA.
CinyyaiiHasi U3BMEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnyuaiiHbie COOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckne monenu
TEOPUU BEPOSATHOCTEM:
MOHETa U UrpaJibHasi KOCTh

HaumenoBanue pazgena |KonuuectBo OcHOBHOE coepKaHue OcCHOBHBIE BUJIBI ICITEILHOCTH O0yYarOIIHXCS
(Tembl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBienye TaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY

3HAHUMU.

PemiaThb 3aga4m Ha IPEACTABICHNUE U OTIMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.
Pemats 3a1a4m Ha IpECTABICHUE TPYNIITUPOBAHHBIX
JAHHBIX U OMHUCAHUE CIIYYaHHOW U3MEHYNBOCTH.
Pemiathb 3aga4m Ha OnIpeAEIEHUE YACTOTHI
CIIy4ailHbIX COOBITUH, OOCYKJIEHUE TPUMEPOB
CIIy4ailHBIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIyUYaHBIX COOBITUM, UX
POJIM B PUPOJIE U )KU3HU YEJIOBEKA

OmnucarespHas CTAaTUCTUKA.
PaccenBanne TaHHBIX

Otknonenus. ucnepens
YUCJIOBOTO HAabopa.
CraHgapTHOE OTKIIOHEHUE
YHCJIOBOTO HAabopa.
Jlnarpammebl paccenBaHUs

OcBauBaTh NOHATHS: JAUCTICPCHUA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCIIOJIb30BATb 3THU XaPAKTCPHUCTHUKHU
I OITMCAaHUA paCCCUBAHUSA JAHHbBIX.

BI)I}IBI/Il"aTI) runorTe3nl 00 OTCYTCTBHUH WJIN HAJTUYIHNH
CBsA3H 110 AxuarpamMmam pacCCrBaHUs].

CTpOI/ITb JuarpaMMbl paCcCCHUBaHUS 110 HMCIOIIUMCH
JdaHHbIM, B TOM 9HCJIC C IOMOIIBIO KOMIIBIOTCPA
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MHoOKecTBa

MHO0XEeCTBO, II0JIMHOKECTBO.
Onepauuu Haj
MHOKECTBaAMHU:
oObeIMHEHNUE, MepeceyeHue,
JOTIOJTHEHUE.

CaoiicTBa onepauuii

HaJ] MHOKECTBAMHU:
MIEPEMECTUTENHHOEC,
coueTaTebHOe,
pacnpeenuTeNbHOe,
BKJIFOUCHMUSI.

['paduueckoe
MIpEICTaBIICHUE

MHOECTB

OcBauBaTh NOHATHS: MHOKECTBO, DJIECMCHT
MHO>X€CTBA, ITIOJMHOKECTBO.

BbINOJIHATH onepanyu HaJ MHOKECTBAMM:
o0beIMHEHUE, TIEpeceUeHHUE, TOTOTHEHUE.
Hcnosib30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
COYETATENIbHOE, PACTIPEAECTUTEIILHOE, BKIIOUCHUSI.
Hcnoab3oBaTh rpaguyeckoe npecTaBicHUe
MHOECTB IPU OMUCAHUU PEAIBHBIX MPOLIECCOB U
SIBJICHUH, TIPU PEIICHUH 33724 U3 IPYTUX YICOHBIX
MPEJIMETOB U KypPCOB

BeposTHOCTS Ccily4aliHOrO
COOBITHS

DnemeHTapHbIe COOBITHS.
CnydaitHble COOBITHS.
biaronpusTcrByromue
AJIIEMEHTapHbBIE COOBITHSI.
BepostHOCTH COOBITHIA.
OnBITH C PABHOBO3MOXHBIMH
AJIIEMEHTAPHBIMU COOBITHUSMU.
CayyaitHblii BEIOOD.
[IpakTrueckas pabora
«OnBbITHI

C PaBHOBO3MO>KHBIMU

OcBauBaTh NOHATHSA: DJIEMEHTAPHOE COOBITHE,
CIy4JaitHOe COOBITHE KaK COBOKYITHOCTD
0JIaroNpUATCTBYIOMIUX YJIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHBIE DJIEMEHTAPHBIC COOBITHSI.
Pemarh 3aga4u Ha BEIYMCIIEHUE BEPOSITHOCTEN
COOBITHH 1O BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITUI
CIIy4alHOIO OIBITA.

Pemars 3a1aumn Ha BEIYKCIICHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOYXHBIMH
AJIEMEHTapHBIMU COOBITUSIMU, B TOM YHCIIE

C TIOMOIIIBIO0 KOMITHIOTEPA.

97




AJIIEMEHTAPHBIMH
COOBITUAMU

IIpoBoaAMTH U U3y4YaTh ONBITHI

C PaBHOBO3MOYHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMU
(c UCIIOJIB30BAHNEM MOHET, UTPAJIBHBIX KOCTEH,
JIPYTUX MOJIENIEN) B X0I€ IPAKTUUECKON pabOThI

Brenenue B Teoputo rpados

JepeBo. CBoiicTBa aepeBa:
€MHCTBEHHOCTh MYTH,
CYLIECTBOBAHUE BUCSYEH
BEPILUHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA: IEPEBO Kak rpad 0e3 1uKIIa,
BHCSIUas BEpIIUHA (JIUCT), BETBb JE€pPeBa, MyTh

B JIEpeBe, TUaMETp JepeBa.

HN3yuaTs cBOMCTBA JIepeBa: CYNIECTBOBAHUE BUCSUYEH
BEPILMHBI, €UHCTBEHHOCTh ITyTH MEXY IBYMS
BEPILIMHAMMU, CBA3b MEXK/y YHCIIOM BEPIIUH U YHACIOM
peoep.

Pemarh 3a1aun Ha NOUCK U NIEPEUYUCIICHUE ITyTEU

B JIepeBe, OMpeieieHUe Yucia BEPIIUH Wik péoep

B JIepeBe, 00X0]1 OMHAPHOTO JIepEBa, B TOM UUCIIC

C IPUMEHEHHEM TPaBUJIa YMHOKEHHUS

CrydaitHble COOBITHS

[IpoTuBOIIONI0KHOE COOBITHE.
Juarpamma Diinepa.
OO0beauHeHne U IepeceyeHne
coObrTiii. HecoBmecTHbIC
coObITus. Popmyna
CJI0KEHHUSI BEPOSTHOCTEN.
[IpaBuio ymMHOXEHUS
BEPOSITHOCTEU. Y CJIOBHAS
BEepOsATHOCTH. HezaBucnumeble

OcBauBaTh NOHATHSI: B3aUMHO ITPOTUBOINOJIOXKHbBIE
COOBITHS, OTIepaIluy HaJl COOBITUAMH, 00bETUHEHNE U
nepeceueHue coObITUl, Auarpamma Dditniepa (Ditnepa—
BenHa), coBMecTHbIE U HECOBMECTHBIE COOBITHSL.
H3yuath TeopeMbl O BEpPOATHOCTH OObEIMHEHHUS

JBYX COOBITUH ((POPMYIIBI CIOKEHUSI BEPOSITHOCTEN ).
Pemath 3a1a4u, B TOM 4HcCIie TEKCTOBBIC 3a/1a4H

Ha OMpeJeIeHUEe BEpOATHOCTEN O0BEAUHEHNUS U
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coObiTus. [IpencraBienue
CIIy4alHOI'O dKCIIEPUMEHTA
B BUJIE JepeBa

MepeCceveHUs COOBITHI C TOMOIIBIO YHCIIOBOM
npsIMOM, TuarpaMm Disepa, GopMyJIbl CII0KEHUS
BEPOSTHOCTEH.

OcBauBaTh NOHATHSA: IPABUIIO YMHOXKCHUS
BEPOSITHOCTEW, YCIIOBHASI BEPOSTHOCTH, HE3aBUCUMBbIE
COOBITHS AEPEBO CITYYaHHOTO OIbITA.

N3yuarts cBolicTBa (Onpe/eeHns ) He3aBUCUMBIX
COOBITHIA.

Pemartsb 3a1a4m Ha ONIpeAEICHUE U UCTI0JIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemiathb 3a1a4n Ha MOUCK BEPOSITHOCTEM, B TOM
YUCJIE YCIOBHBIX, C UCIIOIb30BAaHUEM JIEPEBA
CIIy4ailHOTO OMbITa

O06o006menue,
CUCTEMAaTH3aIUs 3HAHUHN

IIpencraBieHne qaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padri. BepositHOCTh
CITy4alfHOTO COOBITHSI.
DneMeHThl KOMOWHATOPUKHU

IHoBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
3HAHUMU.

PemaTe 3aqaum Ha NpEICTAaBICHUE U ONMCAHKE
JAHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemarsb 3agauu ¢ npuMeHeHueM rpagos.

PemaTe 3a1a4mM Ha HAXO0XKIECHUE BEPOSATHOCTH
CIIy4aiilHOTO COOBITHS IO BEPOSITHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.
Pemarh 3aga4u Ha HAX0XKACHUE BEPOSTHOCTEMN
0OBbEUHEHUS U TIEpeceUeHUs COOBITUM, B TOM YHCIIE
HE3aBHCHUMBIX, C HCIIOIb30BaHUEM IpapUUECKux
IIPEICTABICHUN U IepeBa CIIy4ailHOTO OIIBbITA.
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PemaTh 3aga4uu Ha nepevrcieHne KOMOMHAIUN
(4Mcna nepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HaXO0KJICHUE BEPOSITHOCTEN COOBITHI C
MpUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIE

C UCIIOJIb30BaHUEM TpeyronbHuka [Tackans

OBILEE KOJIMYECTBO
YACOB I1IO ITPOI'PAMME
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9 KUIIACC

8 Ki1acca

OnucarenbHas CTaTUCTHKA.

Onepauuu Haa COOBITUSMH.

HezaBucumocTh COOBITHIA

HaumenoBanue pasgena |KosmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BH]IBI IEATEITLHOCTH 00yUYaIOIIUXCS
(Temsl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpeacraBienue naHHBIX. IHoBTOPSATH H3yUYEHHOE U BHICTPAUBATH CUCTEMY

3HaHUM.

PemaTthb 3a1a4u Ha IPEJICTABJICHUE U ONUCAHUE
JTQHHBIX.

PemiaTh 3agaum Ha HAXO0XKIEHNUE BEPOSTHOCTEMN
00bEIMHEHUS U TIEpECeUYEHUs COOBITUH, B TOM YHUCTIE
HE3aBHUCHMBIX, C UCIIOJIb30BaHUEM Irpad)MueCKuX
MPECTABICHUN U JEPEBA CIIYHAHOTO OIBITA.
Pemats 3a1a4M Ha epeUrCICHNEe KOMOUHAIIUMA
(urcna mepecTaHOBOK, YKUCJIa COYETAHUM ),

Ha HAXOXJICHHE BEPOSITHOCTEH COOBITUI

C IpUMEHECHHEM KOMOWHATOPHKH, B TOM YHCIIC

C UCIIOJIb30BaHUEM TpeyrojbHuka [lackans

DneMeHTbl KOMOMHATOPUKHU

[TepectanoBku. @akTopual.

CoueTanus ¥ 4YUCIO
coyeTtaHuil. TpeyroabHUK
[Tackans. IIpakTrueckas
pabota «Beruucienue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHA: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, yIOPSI0UeHHAs 1Mapa, Tpoilka OOBEKTOB,
[IEPECTaHOBKA, (paKTOpUAJ YUCIIa, COYETAHUE, YUCIIO
coYeTaHuM, TpeyroibHuk llackass.

Pemiarhb 3a1a4M Ha NIEPEUNCIICHUE YITOPSAAOYECHHBIX
nap, TPOeK, IEPEUNCIICHUE TIEPECTAHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (PYHKIIHUIMA
AJIIEKTPOHHBIX TAOJIHID)

PemaThb 3a7a4u Ha MPUMEHEHHE YK CIIa COYCTAHUN

B anreOpe (CokpaméHHoe YMHOKCHUE, ONHOM
Hprotona).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYKCJICHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIIBIO
AJIEKTPOHHBIX TAOJIMII B XOJ1€ TPAKTUYECKON padOThI

['eomeTpuyeckas
BEPOSITHOCTD

I'eomeTpuueckas
BEPOATHOCTH. CiryyallHbIN
BBIOOP TOUYKH U3 PUTYPBI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPY>KHOCTH

OcBauBaTh NOHSATHE FGOMeTpI/I‘-IGCKOﬁ BCPOATHOCTH.
Pemarnb 3aJa4M Ha HAaXOXKACHUC BGpOSITHOCTGfI

B OIIbITAaX, MPCACTABUMBIX KaK BBI60p TOUYCK

N3 MHOI'OYI'OJIbHHKA, Kpyra, OTPC3Kad UJIK AYT'U
OKPYKHOCTH, YHUCJIOBOT'O IIPOMCIKYTKaA

Hcnpitanus bepryinu

Ucnertanue. Ycnex u
Heynada. Cepust MCIbITaHUN
110 TIEPBOTO ycrexa.
UcnbiTanus beprymm.
BepositHOCTH cOOBITHIA

B CEPUU HUCTIBITAHUI
bepnyiu. [Ipaktuueckas
pabota «McneiTanus
bepnymm»

OcBauBaTh NOHATHSI: UCIIBITAHNE, JIIEMEHTAPHOE
coObITHE B UCIIBITAHUHU (yCIIEX U HEyAaua), Cepus
VCIIBITAHWN, HACTYIJICHUE MIEPBOTO yCIexa
(Heynauu), cepust ucnelTanuii bepuymu.

Pemath 3agauM Ha HaX0XKIEHUE BEPOSTHOCTEN
COOBITHI B CEpUU UCIIBITAHUI 10 IEPBOTO YCIIEXa,
B TOM YHCJI€ C TIPUMEHEHHEM (POPMYJIbI CyMMBI
reOMETPUYECKOU IIPOTrPECCUMU.

PemiaTe 3a1a4m Ha HAXOXKICHUE BEPOSTHOCTEN
AJIEeMEHTApHBIX COOBITUI B CEPUU UCTIBITAHUM
bepHyM, Ha HAXOXKIEHUE BEPOSITHOCTH
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUU UCTIBITAHUI
bepnysu.

N3yuaTs B X04€ NpaKTH4YeCKOil padoThl,
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B TOM YHUCJIE C TIOMOIIBIO MU(PPOBBIX PECYPCOB,
CBOIWCTBA BEPOSITHOCTU B CEPUH UCTIBITAHUI
bepuynnu

Cny4daitHas BeM4nHA

CrnyyaiiHasi BeIM4MHA U
pacrpeneneHue
BEPOSITHOCTEH.
MaremaTu4yeckoe 0OxKuJaHue
Y JUCIIEPCHUs CIIy4alHON
BeJIM4YuHBL. [IpumMepbl
MaTeMaTHYECKOr0 0KUAaHUs
KaK TEOPETUYECKOTO
CPEIHErO 3HAYECHUS
BEJINYMHBI.

[TousTre 0 3aKOHE OOJIBIIKNX
yucen. U3mepenne
BEPOSATHOCTEN C MIOMOLIBIO
yacToT. [ [pumeHenune 3akoHa
OOJIBIIIUX YUCET

OcBOMTH NOHATHS: CIIydaiiHAs BEJIMYMHA, 3HAYCHHUE
CIIy4alHOW BEJIMYMHBI, PACIIPEICICHUE
BEPOSITHOCTEH.

N3y4ars 1 00CyKAaTHh IPUMEPHI TUCKPETHBIX U
HETMPEPHIBHBIX CIIyYallHBIX BEIUYHH (POCT, BEC
YEJIOBEKA, YNCIIEHHOCTh HACEJICHUS, APYTHE
V3MEHUYMBBIC BEJIMYUHBI, PACCMATPUBABIINECS

B KypC€ CTATUCTUKH ), MOJIETIbHBIX CIIyYalHbBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH OTIBITAMU
(OpocaHre MOHETHI, UTPATTEHON KOCTH, CO CITy4YalHbIM
BBIOOPOM H T. II.).

OcBauBaTh NOHATHS: MATEMATUYECKOE 0KUAAHUE
CJIy4alHOW BEJIMYUHBI KaK TEOPETUYECKOE CPEHEE
3HAYEHHE, JUCIICPCHS CTyYallHOW BEJIMYUHBI KaK
aHaJIoT JAUCIIEPCUU YUCIOBOTO Habopa.

Pematsb 3a1a4M Ha BBIYHUCIICHHE MATEMATHYECKOTO
0’KUJAHUS U JUCIIEPCUN TUCKPETHOU CIIy4aiiHON
BEJIMYUHBI 110 33JTaHHOMY PaCIPEICIICHUIO, B TOM
YUCJIE 33]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMHU.

3HAKOMHUTBCS C MATEMATUYECKUM OKUIAHUEM U
JIUACIIEPCUEH HEKOTOPBIX PACIPENCIICHUM, B TOM
YUCJIE PACIIPEICIICHUS CTyYalHOW BEJIMYUHBI «YHCIIO0
YCIIEXOB» B CEPUU UCIIBITAaHUN bepHyIuin.




M3yuarh 4acTOTy COOBITHS B TOBTOPSIOLINXCS
CIIy4alHBIX ONBITAX KaK CIy4alHYIO BEJIINYMHY.
3HAKOMHUTBCS C 3aKOHOM OO0JIBIIMX YKcel (B popme
bepHymn): npu OONBIIOM YHCIIE ONBITOB YaCTOTA
cOOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

PemaTh 3a1a4u Ha U3MEpEHUE BEPOSITHOCTEN

C IOMOIIBIO 4acTOT. O0CYyKAATH POJIb 3aKOHA
0O0JBIINX YMCENT B 000CHOBAaHUHU YaCTOTHOTO METOJA
U3MEPEHUS BEPOATHOCTEM.

OOcyxmaTh 3aKOH OOJIBIIMX YKCEN KaK MPOSBICHUE
CTaTUCTUYECKON yCTOMYMBOCTH B U3MEHUYMBBIX
SBJICHUSX, POJIb 3aKOHA OOJIBLINX YHCET B IPUPOJIE U
B )KM3HU Y€JIOBEKa

O0600u1eHne, KOHTPOJIb 10 [IpencraBnenue JaHHBIX. IHoBTOPATH N3y4YEHHOE U BBICTPAMBATh CUCTEMY
OnuncarenbHas CTATUCTHKA. 3HAHUU.
BepostHOCTh CityyaliHOTO Pemathb 3a1a41 Ha IPECTABICHUE U ONTUCAHUE
COOBITHA. DJIEMEHTEI JTAHHBIX.
koMOuHatopuku. Cityuaiinsle | PemiaTth 3agaum Ha HAXOXKICHHUE BEPOSTHOCTEH
BEJIMYMHBI U paclpeesIeHUs COOBITHI, B TOM YHCJIE B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH,
BEPOATHOCTEW OOBEAMHEHUS U TIEPECCUCHHUSI
COOBITHH, BBIUUCIISATH BEPOSITHOCTH B ONBITAX
C CEpPUAMH CIIy4aHBIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME

104



AOKYMEHT NOANUCAH
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Bnapeney bek Buktop Cepreeand
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