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Pabouas nporpamMma no yueOHoMy npenmMery «Marematrka» (0a30Bblid YPOBEHB)
(mpeametHas obnacth «MaremaTuka W WH(GOPMATHKa») (llajgee COOTBETCTBEHHO —
nporpaMMa IO MAaT€MaTWKe, MaTeéMaTWKa) BKIIOYAeT MOSACHUTEIbHYIO 3aIlHCKY,
coaepkaHue OOydeHHUs, IUIAaHUPYyEeMble pe3ylbTaThl OCBOCHHUS MPOTPAMMBI 10
MaTeMaTHKe, TEMaTHYECKOE IJIAHUPOBAHHUE.

MNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma mo maTemaTuke sl oOydarommxcs 5—9 kiaccoB paspaboTaHaHa
ocHoBe ®I'OC OOO. B mnporpamme mo MaTeMaTHKE YYTE€Hbl UAEU WM TOJOXKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4eCKOro oopa3oBanus B Poccuiickoii denepanuu.

[IpenMeToM MaTeMaTUKH SIBISAIOTCS (PyHIaMEHTaIbHbBIE CTPYKTYPbI HAIIEr0 MUpaA —
MPOCTPAHCTBEHHbIE (POPMBI U  KOJMYECTBEHHBIE OTHOIICHUS (OT MPOCTEUIINX,
YCBaMBAE€MbIX B HEMOCPEJICTBEHHOM OIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOIUMBIX
JUUISl pa3BUTHS HAYYHBIX U MPUKIAIHBIX Uel). MatemaTudyeckue 3HaHUsI 00ECIIeYnBaIOT
MOHMMAaHUE TMPUHIUIOB YCTPOWCTBA W HCMOJBb30BAHUS COBPEMEHHOW TEXHHKHU,
BOCIIPUATHE W HHTEPIPETALMIO COLUAIBHOM, JKOHOMUYECKOW, MOJIUTUYECKOU
uH(popMaIKu, MAalOT BO3MOXKHOCTH BBIMOJHSATh PACUEThl U COCTAaBISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEeHUM M TMOCTPOCHUMN, YUTaTh WH(POPMAIIUIO, TMPEACTABICHHYIO B BHUJC TaOJIHII,
quarpaMM U TpauKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TIOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3yuenne marematuku (QopMupyer y OOydYarOMIMXCS MaTEMaTUYECKUNA CTHIIb
MBIIJICHUS, TIPOSIBISIONIUNCS B ONPEACIEHHBIX YMCTBEHHBIX HaBbIkax. OOyuaromuecs
OCBaMBalOT TaKWE MPUEMBI M METOJbl MBIIUICHUS, KaK HWHIAYKUHUS W JIEIYyKIUS,
000011IeHNe U KOHKPETU3allMsl, aHAJU3 U CHHTE3, KJIIaCCU(PUKALUSI U CHCTeMaTH3allus,
abctparupoBanue u aHajgorusi. OObEKThl MATEMATHYECKUX YMO3AKITIOUCHHH, TpaBuia UxX
KOHCTPYUPOBAHUSI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX TOCTPOCHHH, CIMOCOOCTBYIOT
BBIPaOOTKE yMeHHsS (HOPMYITUpOBaTh, OOOCHOBBIBATH W JOKA3bIBATh CYXKICHUS, TEM
cCaMbIM DPa3BHUBAIOT JIOTMUECKOE MbINIUICHHE. V3ydeHne matemaTuku oOecreyuBaeT
dbopMHpOBaHUE AITOPUTMUYECKOW KOMIOHEHTHI MBIIUICHUS W BOCIHTAHHE YMEHUUN
JNEUCTBOBATh MO 3aJlaHHBIM  AJICOPUTMaM, COBEPIIEHCTBOBATh H3BECTHBIE U
KOHCTPYHMpOBATh HOBBIC. B mipoliecce petieHus 3a/1a4 — OCHOBOM Y4eOHOM e TETHbHOCTH
Ha ypOKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUYECKAs! U IPUKIIAHAS CTOPOHBI MBIIIUICHHUS.
OOyuenne MareMaTtuke gaéT BO3MOXKHOCTh pPa3BUBATh y OOYYAIOMIUXCS TOYHYIO,
parMoHAIbHYI0 U HWH(GOPMATUBHYIO pedb, YMEHHE OTOMpaTh HawbOoJiee MOIXOJSIINE
SI3BIKOBBIC, CUMBOJIMYECKUE, TPAaPUIECKUE CPEACTBA I BHIPAKCHUS CYXKJICHUN U
HarJIsAHOTO UX MPEICTABIICHHUS.

[Ipu W3yyeHUM MaTeMaTHKH OCYILIECTBISIETCS O0Ilee 3HAKOMCTBO C METOJIaMHU
MO3HAHUS JEUCTBUTEIBHOCTH, TPEACTABICHUSIMU O TIPEAMETE U METOJIaX MaTeMaTUKH,
WX OTJIMYNH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX
MPUMEHEHUSI MAaTEeMaTUKH JIJIs1 PEUICHUS HAYYHBIX U MPUKIaAHBIX 3a7a4.



[IpuopureTHpiMU 1EIIMH OOy4YeHHsI MaremaTuke B 5—9 Kiaccax SBIISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMerpuyeckas Qurypa, nepeMeHHasi, BEpOSTHOCTb, (DYHKIIHMS), 0OeCreYrBaIOIIUX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs 00yUYarOIINXCS;

NoJIBeICHHEe OOY4YaroIIMXCsl Ha JOCTYIHOM [IJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KaIOIIEero MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
o0IIeH KyJIbTYphl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKU;

(GopmupoBanue (YyHKIUMOHAJIBHOW MAaTEMaTHUUYECKOHM TI'PaMOTHOCTHU: YMEHHUS
pacrno3HaBaTh MPOSBIECHUS MAaTEMATUYECKUX MOHSTUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pCabHBIX JKM3HEHHBIX CHUTYAIlUSIX W TPH U3YYCHHUH APYTHX YICOHBIX MPEIMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MAaTEMAaTUYECKHE MOJEIH, MPUMEHITh OCBOCHHBIN
MaTeMaTUYeCKU ammapaT Uil pelieHUs MPaKTHUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPHPETUPOBATH U OLICHUBATH MOJYYCHHbBIE PE3YJIbTATHI.

OcHOBHBIE TUHUH COIEP KaHUS TTPOTPaMMBI IO MaTeMaTHKe B 5—9 kiaccax: «Hucna
U BBIUMCIEHUS», «Anredpa» («AnreOpanyeckue BBIPAKECHUS», «YPAaBHEHHS U
HEpaBeHCTBAY), « DyHKIMNY, «I'eomeTpus» («I'eomeTpudeckue GUTypbl U KX CBOMCTBAY,
«M3MepeHne TeoOMETPUYECKUX BEIUYUH»), «BeposTHOCTb M cTaTHCTHKa». JlaHHbIE
JUHUM Pa3BUBAIOTCA MapajlielbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TakUM O0pa3oM, 4YTOObl KO BCEM OCHOBHBIM, MNPUHLUIHAIBHBIM
BonpocaM  oOydaromigecss  OOpamlajuch  HEOJHOKPATHO,  YTOOBI  OBJIAJICHUE
MaTEeMaTUYECKUMH TIOHSATHUSIMA M HaBBIKAMU OCYIIECTBIISUIOCH IOCJIEI0BATENLHO U
MOCTYIATENbHO, C COOMIOJEHUEM MPUHIUIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpPEeACTaBICHUI 00ydaroImmxcs,
pacimpsis u yriryonsis e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHKa sBIsieTC 00s3aTeIbHBIM yueOHBIM
NpeIMETOM Ha YpOBHE OCHOBHOrO o0miero oopasoBanus. B 5-9 knaccax maremaTuka
TPaIUIIMOHHO U3y4aeTCs B paMKax CIeAYIONIMX Y4eOHBIX KypCcOB: B 5—6 Ki1accax — Kypca
«Marematukay, B 7-9 kinaccax — KypcoB «Anredpay (BKIr0Yas 3JIEMEHTbl CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo MaTeMaTUKE BBOAMUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO01iee 4YMCIIO 4YacoB, PEKOMEHJOBAHHBIX JIJIi M3YyUYEeHHUs MareMaThKu (0a30BbIN
YPOBEHB) Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, — 952 yaca: B 5 kmacce — 170
yacoB (5 yacoB B Henenmo), B 6 kinacce — 170 gacos (5 yacoB B Heneno), B 7 kiacce —204
yaca (6 yacoB B Henento), B 8 kiacce — 204 yaca (6 yacoB B Henelnwo), B 9 kinacce — 204
yaca (6 4acoB B HEJIEITIO).



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

M3yuenue MaTeMaTHKH HA YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHMsI HAIPABJICHO Ha
JTOCTHKCHHE OOYJaIONUMHUCS JIMYHOCTHBIX, METAllPeJIMETHBIX W  IPEIAMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yabTaTbhl  OCBOEHMS  MpPOrpaMMbl MO  MaTE€MaTHKE
XapaKTEepU3YIOTCSL:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSBICHUEM HMHTEpECa K IPOLLIOMY M HACTOAIIEMY POCCHUMCKONW MATEMATHKH,
LEHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpa:KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIHTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO 00s13aHHOCTEHN I'pa)</1aHWHA U pealIi3alliy ero Ipas,
NPEACTABICHUEM O MATeMaTHYEeCKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3JIMYHBIX
CTPYKTYP, SIBJICHU, IPOLEAYP IPaKIaHCKOTO 001IecTBa (HallpuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXXICHHIO ASTHUECKHX NpOoO0JieM, CBA3aHHBIX C IMPAKTUYECKUM
IIPUMEHEHUEM JIOCTMKEHMM HAyKH, OCO3HAHHEM BAXKHOCTH MOPAIbHO-3THYECKUX
IIPUHLINAIIOB B IESTEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YyacTHE B pEIICHHUM MPAKTUYECKUX 3a7ad
MAaTEMATUYECKOW  HAIpPABJICHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHMs Ha TPOTSHKEHWHW BCEM JKU3HU IS YCIENIHONW MPOQeCCHOHATLHON
NESATETPHOCTH W PAa3BUTHEM HEOOXOIUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HWHIUBUAYAJIbHOW TPACKTOPUU OOpa30BaHUS M KU3HEHHBIX IUIAHOBC
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY M JCTETHYECKOMY  BOCIIPHSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3ajad, pPELICHUH, pPAaCCYKICHHH, YMEHHIO BUJIEThH
MaTeMaTH94eCKHue 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTALIMEN B JCATEILHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS 4YEJIOBEKa, MNPUPOABI M OOIIECTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(hepbl UeI0BEUECKOM AeSITENbHOCTH, STAllOB
e€ pasBUTUA M 3HAYUMOCTH [UIA DPa3BUTUA LUBWIM3ALMM, OBJIAJECHUEM S3BIKOM
MAaTeMaTUKU U MaTeMAaTH4YECKOW KYJIbTYpPOUW Kak CpPEACTBOM IIO3HAHUS MHPA,



OBJIaACHUCM HpOCTCﬁMHMH HaBbIKaMH HCCHeHOBaTeHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocnuTaHme, (opMHpOBaHME  KYJbTYPbl  3I0POBbSI W
IMOIUOHAIBHOTO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 30pOBOro 00pa3za >KWU3HHU (30POBOE MUTAaHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHNA U OT/ABIXA, PETyJIApHas Gu3ndecKass akKTUBHOCTH ), COPMHUPOBAHHOCTHIO HAaBBIKA
pednekcun, MpPU3HAHMEM CBOETO IpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMEl Ha TMPUMEHEHWE MaTeMaTHMYeCKUX 3HAHWM U1 pelIeHHs 3a/JauB
00J1acTh COXPaHHOCTH OKPY)KAIOIIEH Cpeibl, INIAHUPOBAHUS MOCTYNKOB M OLEHKUA HX
BO3MOXKHBIX TIOCIEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX MPOOJIeM U IMyTel X pelieHus;

8) amanTanus K H3MEHSIOLIIUMCS YCJIOBHSIM COHATbHOI U PUPOIHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUSX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOECH KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO NEITEIBHOCTh, B TOM YHCIE YMEHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpEeTaTh B COBMECTHOU JESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE0OXOAMMOCThIO B (POPMHPOBAHNUU HOBBIX 3HAHMM, B TOM yucie (HOPMYIUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 0OBEKTAX U SBJIECHUSX, B TOM UHCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATh CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS
U JIeHCTBUSA, POPMYIUPOBATH U OLIEHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTte ocBOEHUsI MPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBaHus y oOydaromierocs OyayT copMUpOBaHBl METapeIMETHbIE Pe3yIbTaThl,
XapaKTEPHU3YIOLIUECS OBJAJCHUEM YHUBEPCAIbHBIMHU IO3HABATEIbHBIMHU JCHCTBUSMH,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JIEUCTBUSIMU U YHUBEPCAIbHBIMU
PETYISATUBHBIMU ACUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKM MaTEMaTUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATHUIMH, (HOPMYJIUPOBATH ONPEICIICHUS
MOHSATUHN, YCTAHABIMBATh CYIIECTBEHHBIM MPU3HAK KIaCCU(MUKAIIMN, OCHOBAHUS IS
0000IIIEHUS U CpAaBHEHUS, KPUTEPUHU ITPOBOIMMOTO aHAJIN3A;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC



Y OTPHIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITh MAaTEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M M IIPOTHBOPCUHSB
dakTax, JaHHBIX, HAOJIOMCHUAX M YTBEPXKACHHUAX, Mpeajaratb KPUTCPUUIS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MTPOTHUBOPCUHIA;

JICJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M WHIYKTHBHBIX
YMO3aKITIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30oupaTh JIOKa3aTeIbCTBA MAaTEMAaTHYCCKUX YTBEPXKACHHUW  (NIPSIMBIE | OT
IPOTHBHOTO), IPOBOJTUTH CaMOCTOSTEIILHO HECIIOKHBIC JI0Ka3aTejIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpAaWBaTh apPryMEHTAIMI0, MPHUBOJAHUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHMS,

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJBKO BapHUaHTOB
pellleHus, BRIOMpATh HanOoJIee MOIXOANIMA C YIETOM CaMOCTOSITSIIEHO BbIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIB30BaTh  BOIMPOCHI KaK HCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMIPOCHI, PUKCHUPYIOIINE TPOTUBOPEUHE, MTPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

IIPOBOJIUTH M0 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY HECJIOKHBIM IKCIIEPUMEHT,
HEO0O0JIbIIIOE UCCIIEIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;

CaMOCTOSITeNIbHO (hopMynupoBaTh O0OOOIIEHUS U BBIBOABI IO pe3yjbTaTam
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBHUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanueii:

BBISIBJISITH ~ HEJOCTATOYHOCTh M HM30BITOYHOCTh ~ MH(QOpPMAIMH,  JAHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4H;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMAaTH3UPOBATh U  HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM IpeICTaBIICHHUS;

BbIOMpaTh (hopMy npeacTaBiaeHus: MHOOPMAIMU U WILTIOCTPUPOBATH pelllaeMble
3aJjauM CXeMaMH, JuarpaMMaMu, MHOM rpauKoil 1 uX KOMOMHAIUSMU,

OLICHHMBATh HAA&KHOCTh MH(POPMAILIMU MO KPUTEPHUSIM, NPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJTMPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHUBeEpPCaJbHbIE y4eOHbIE J1eiiCTBUS:

BOCIIpUHUMATL H q)OpMy.HI/IpOBaTI) CYXKACHUA B COOTBCTCTBHMU C YCIOBHAMH U
esiMu O6HICHI/I}I, ACHO, TOYHO, I'PaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
N MIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XO04Yy PCHICHUA 3aa9, KOMMCHTUPOBATH



IIOJTyYEHHBIN PE3YIIbTAT;

B XOJie OOCYXJIeHHs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOH TEMBl,
npoOJieMbl, pemaeMoi 3a/lauM, BBHICKA3bIBAaTh HJIEH, HAILIEJICHHBIC HA MOWCK PEIICHHUS,
COMOCTAaBIISAITh CBOM CYXKICHUS C CYXICHUSMU JAPYIMX YYaCTHHUKOB JIMAJora,
OOHapyXKMBaTh pa3jNune U CXOJCTBO MO3UIUH, B KOPPEKTHOH Gopme (popMyTupoBaTh
pa3HOIJIacHsl, CBOU BO3PAKEHUS,

MPEJCTaBIATh PE3yibTaThl pEUICHHs 3aJadd, DJKCIEpUMEHTa, MCCIeI0BaHus,
NPOEKTa, CaMOCTOATENbHO BBIOMpAaTh (OpMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAllMK U OCOOEHHOCTEN ay/IuTOPHH;

MOHUMATD U UCIIOJIb30BATh MPEUMYIIECTBa KOMAHIHOW U HHINBUyaTbHOU PabOTHI
IPU PEIICHUU yUYeOHbIX MaTEMaTHUECKUX 3a71a4;

OPUHUMATH 1I€7h COBMECTHOW JESATENbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yibTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNMOBBIX ¢Gopmax padoThl (0OCYkJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U IPYTHUE), BHITIOIHATH CBOIO YaCTh padOThI U KOOPAMHUPOBATH CBOU
NEUCTBUS C APYTUMHU YI€HAMHU KOMAaH/Ibl, OLIEHUBATh KAUE€CTBO CBOETO BKJIa/Ja B OOLIMIA
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE JeHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO COCTAaBJISATh IUJIaH, ajJrOPUTM pelieHus 3a1adyu (MM €ro 4acTh),
BBIOMpPATh CMOCOO pEIICHHs C YYETOM UMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHPOBATh BAapUaHThl PELICHUN C Y4ETOM
HOBOW MH(pOpPMALIUU.

CaMOKOHTPOJIb:

BJIAJETh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yJbpTaTa
pelieHus MaTeMaTUYECKOM 3a/1auu;

OpEeIBUAECTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh HIpPH pEIICHUH 3a/1ayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH ITOCTABICHHOW LEIW U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHOKEHUS WM HEAOCTHMKEHHUS UENH, HAXOJUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ybTaThl OCBOCHHSI IPOrPAMMBI IO MATEMATHKE MPECTaBICHbI IO
rojaM oOy4yeHHUs B CIEAYIOLIMX pa3fesiax MporpaMMbl B paMKaX OTAEJIbHBIX y4eOHBIX
KypcoB: B 5—6 Kkilaccax — Kkypca «MaremaTtukay, B /—9 kiaccax — KypcoB «Anreopay,
«I'eomerpusd», «BepOSTHOCTb U CTATUCTUKAY.



PABOYAS IPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNIMU OOydYeHHsI MaTeMmaThke B S5—6 Kiaccax SBISIOTCS:
MpoaoKeHne (HOPMUPOBAHUSI OCHOBHBIX MATEMATHUYECKUX MOHSITUH (YUCIIO,
BEeNIMYMHA, TreomeTpuueckas ¢urypa), o00eCneyuBaOIMUX MPEEMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHus 00y4YaIOINXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MMO3HABATEIbHOW AKTUBHOCTH, HCCIIEIOBATEIbCKUX YMEHUW, HUHTEpeca K H3YUYEHHIO
MaTeMaTUKH;

MOJIBEICHHE OOYYaIOMIMXCSd Ha JOCTYIIHOM [IJIi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3H MAaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHue (PYHKIIMOHAIIBHOW MaTEMaTUYeCKOW T'PAaMOTHOCTH: yMEHUS
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
MPUMEHSITh OCBOCHHBIC YMEHHS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
WHTEPIIPETUPOBATh IMOJIYYECHHBIE PE3YyJbTaThl M OLIEHUBATh KX HA COOTBETCTBHE
MMPAKTUYECKON CUTYAIUU.

OcHOBHBIC JIMHUW COJOEpKaHUS Kypca MaTreMaTuku B 56 kimaccax —
apuMeTHdyecKas 1 Te€OMETPUYECKasi, KOTOPbIe Pa3BUBAIOTCS NapajljIebHO, KaXKIasB
COOTBETCTBHH C COOCTBEHHOM JIOTHKOM, OJHAKO, HE HE3aBHCHUMO OJIHA OT JPYyroi,a B
TECHOM KOHTAaKTE€ W B3aMMOJCHCTBUMU. TaKkKe B KypCc€ MaTEMaTUKU MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJreOphbl U ONMKUCATEIbHON CTATUCTUKHU.

N3yuenne apudmernyeckoro marepuaia HAYMHAETCS CO CHUCTEMaTU3alluu U
Pa3BUTHS 3HAHUM O HATYpaJbHBIX YHCIIaX, MOJYUYCHHBIX Ha YPOBHE HaUYaJIbHOTO OOIIETro
oOpazoBanusi. I[Ipy 2TOM COBEpIICHCTBOBAHHE BBIYUCIUTEIILHOW TEXHUKH U
dbopMUpOBAaHHE HOBBIX TEOPETUUYECKUX 3HAHUN  COYETAeTCI C  pa3BUTHEM
BBIYHMCIIUTEILHON KyJNbTYpPhl, B YACTHOCTH C OOyYEHHEM MPOCTECUIIUM MpuéMam
NPUKUAKA W OIICHKU pPE3yJbTaTOB BBIUMCICHUH. M3ydeHue HaTypajdbHBIX YHCEN
MPOoI0KAETCs B 6 Kjlacce 3HAKOMCTBOM € HayaJbHBIMU MOHATUSMU TEOPUU JACTUMOCTH.
Havano n3ydeHuss OOBIKHOBEHHBIX W JECATHYHBIX APOOEH OTHECEHO K 5 kiaccy. JTo
MIEPBBIN 3TAIl B OCBOCHUU JIPOOEH, KOT1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
MOHATUSIMU TeMbl. [Ipr 3TOM paccMoTpeHne OOBIKHOBEHHBIX P00l B MOJTHOM 00bEME
NPEAIIECTBYET U3YUYEHUIO NECATUYHBIX IpoOei, YTO 1enecoo0pa3Ho € TOYKH 3pEHUs
JIOTUKY M3JI0KEHUSI YKMCJIOBOM JIMHUM, KOTJAa MpaBwia ACHCTBUM C ECATUYHBIMU
JTpoOSIMU MOKHO O0OOCHOBATh YK€ M3BECTHBIMHU aJTOPUTMAMH BBIMIOJHEHUS JEUCTBUIN
C OOBIKHOBEHHBIMH JPOOSIMU. 3HAKOMCTBO C JIECATHYHBIMU JIPOOSMH PaCIIMPUT
BO3MOKHOCTH JUIsl TIOHUMAaHUS OOyYalONIMMHCS TMPUKIATHOTO TPUMEHEHUS HOBOU
3alUCU NPU WU3YYEHHUHM OPYTUX MPEIMETOB M IMPU NPAKTHUYECKOM HCIOJIb30BAHUM.
K 6 xmaccy oTHec€H BTOpOW »dTall B M3Yy4YEHUU JpoOei, Tae MNPOUCXOTUT
COBEPILIEHCTBOBAHME HABBIKOB CPABHEHMSI U MPeoOpa3oBaHus JpoOeii, 0CBOEHUE HOBBIX
BBIYUCIUTEIbHBIX AITOPUTMOB, OTTAYMBAHUE TEXHHUKU BBIYMCICHUH, B TOM YHCIIE
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3HAYCHUN BBIPAKECHUM, COAEpKAIIMX M OOBIKHOBEHHBIE, M JECATUYHBIC JpoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, PACCMOTpPEHUE MPUEMOB PEIICHHS 3a/1a4 Ha IPOOH.
B nauvarne 6 kiacca mporcxoauT 3HAKOMCTBO C TIOHATHEM MPOLIEHTA.

Oco0EeHHOCTBIO U3YUYEHHUS TIOJIOKUTEIBHBIX U OTPUIATEIbHBIX YHCEI SIBISIETCS TO, YTO
OHH TaK»e MOTYT pacCMaTpUBAThHCS B HECKOJIBKO ATanoB. B 6 kiiacce B Havase u3yueHust
Tembl «IlonokuTEeNnbHBIC U OTPUIIATENILHBIC YUCTIa» BhIEseTCs noareMa «Lemnbie uncnay,
B paMKax KOTOpPOM 3HAKOMCTBO C OTpPULATEIbHBIMH YHCIAMU U JEHCTBUSIMHUC
MOJIOKUTEIIHBIMU U OTPULIATENIbHBIMU YHCIAMU [TPOMCXOJUT Ha OCHOBE COAEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMH OCHOBHBIMU MOHATHSIMH TE€MBI, B TOM YHCII€ M C NPAaBUJIAMU 3HAKOB IIPH
BBINOJIHEHUN apu(METHUeCKUX ACUCTBUA. V3yueHne palMoHal bHBIX YHCET Ha 3TOM He
3aKOHYUTCS, a OYJIeT MPOJAO0JKEHO B Kypce anreOphl / Kiacca.

[Ipu o0OydyeHUM pEIICHHIO TEKCTOBBIX 3ajad B 56 KiaccaXx MCHOIB3YIOTCS
apumernyeckue npuémsl perienus. [Ipu oTpaboTke BHIUNCIUTETHHBIX HABBIKOB B 5—6
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOLIMX BUJIOB: 3a]1a4l HA ABUKEHUE,
Ha YacTH, HA TIOKYTMKH, HA paboTy U MPOU3BOUTEIHHOCTD, HAa IPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOyyarommecss 3HaKOMSTCS ¢ NpUEMaMHU pElIeHUs 3aJad nepedopom
BO3MOXKHBIX BapHUaHTOB, y4arcsl paboTaTh ¢ uH(pOpmaluen, mpeacTaBieHHON B GopMme
TaOJIUI WU JUarpamm.

B mporpamme yueOGHOro kypca «Marematuka» MpeaycCMOTpeHO (HOpMHUpPOBaHUE
MPOTEIEBTUUECKUX alreOpanvyeckux MNpeacTaBieHui. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAaT€MaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOJMKAa IIMPOKO HCIOJIB3YETCS MPEXKAE BCEro sl 3amucu OOIIMX
YTBEPKJIECHUHN U IPEII0KEHUH, POpMYJI, B YACTHOCTH AJIS BBIYUCIICHUS] T€OMETPUUYECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISH YUCIa.

B nmporpamme yueOHOro kypca «MaTemaTuka» NpeCTaBlI€Ha HarJsIHas
reOMETpHsi, HalpaBJICHHAs] Ha pa3BUTHE OOPA3HOTO MBINLJICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YYEHUU T'€OMETPUH,
KOTOpPBIM  OCYIIECTBIISIETCA Ha HArJIAJHO-MPAKTUYECKOM YPOBHE, OIHPAETCSHA
HarsigHO-00pa3Hoe  MbIUIeHHe  oOyuaromuxcs.  bomnpiias — poib  OTBOIUTCS
MPaKTUYECKOMN JeATEIbHOCTH, OIBITY, SKCIEPUMEHTY, MoAeIrpoBaHuto. OOyydaroniuecs
3HAKOMSITCS C TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU KOHPUTYpalusMH, YyyaTcsi wu300pakaTh WX Ha HEJIMHOBAHHOW U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIMe cBocTBa. B mporecce nzyueHus
HaIJISIIHOM T€OMETPUM 3HAHUs, MOJyYeHHbIE OOYyYarONIMMUCS Ha YPOBHE HAYaJbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kjlaccax M3ydaeTcsi HHTErpPUPOBAHHBIN MpeaMeT
«MaremaTuka», KOTOPbIA BKIIOYAET apU(PMETUUYECKU Marepuan W HarisaIHyro
TE€OMETPHUI0, a4 TAKXKE MPONEAEBTUUECKUE CBEJCHUS U3 aiareOphl, IEMEHTHl JIOTUKUA U
HayaJla ONUCaTENbHONW CTAaTUCTUKH.

Oo11ee yKcno YacoB, peKOMEH0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 4acos:
B 5 kimacce — 170 yacos (5 yacoB B Heneo), B 6 kimacce — 170 yacos (5 yacoB B Heneio).
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COJEPKXAHUE OBYYEHUA
5 KVIACC

HarypaJjbHble ync/ia 4 HYJIb

HartypanbHoe umcnmo. Psn Hatypampabix uncen. Ywmcno 0. W3obpaxkenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPJAUHATHOU (YUCIIOBOI) NPSIMOIA.

[lo3unmonHas cucremMa cyucieHusA. PuMckad Hymepauus Kak [OpHUMED
HEIMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [lecaTUUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATypalbHBIX YHCEJ, CPABHEHUE HATYpPaJbHBIX YHUCEA C HYJIEM.
Crnioco0b!I cpaBHeHUsA. OKpYTJIEHUE HATYPAJIbHBIX YUCEIL.

CrnoxxeHre HaTypaJbHBIX YMCEN, CBOMCTBO HYJS IPU CIOKEHHWU. BhluMTaHME Kak
neiicTBre, 00paTHOE CIIOKEHUIO. YMHOKEHUE HATYpaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TpPU YMHOXKEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHUIO.
KomnoHeHThI elicTBUM, CBA3b MEXy HUMU. [IpoBepka pesynabTara apumMeTudecKoro
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHHUS, paCIpEeIUTEIBHOE CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonbs3oBanne OyKB sl 00O3HAUEHHUs] HEU3BECTHOIO KOMIIOHEHTA W 3aIluCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu U KpaTHBIE YKCIIA, PA3JIOKEHUE Ha MHOXUTENU. IIpocTeie n cocTtaBHbIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

CreneHnp ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3allMCh YKCJIA B BUJIE CYMMBI pa3psIHbIX
CJIaracMblX.

UucnoBoe BrIpakeHHE. BpIUKCIIEHNE 3HAYEHUN YMCIIOBBIX BBIPAKECHUM, MOPSIOK
BBINIOJIHEHUS JNEUCTBUU. VICIONIB30BaHME NPU BBIYMCIICHUAX IIEPEMECTUTEIBHOTO U
COUYETATEIBHOIO CBOMCTB (3aKOHOB) CJIOKEHHUSI M YMHOXEHUS, PacHpeleTUuTeNbHOro
CBOMCTBA YMHOKEHUS.

Jpodu
IIpencraBierne o ApoOU Kak crocobe 3armucH 9acTh BeJMUUHBL. OOBIKHOBEHHBIS

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, TpeCTaBICHUE
CMEIIIaHHOW JpoOM B BHJE HEMPABWIBHOW ApOOM M BBIICJICHHE IE€JIOM YacTH YHCIIa
U3 HempaBWIbHOU npobu. M3o0paxeHue ApoOedt TOUYKaMU Ha YUCIOBOM TPSIMOM.
OcHoBHOe cBoMcTBO ApoOu. Cokpamienue apooOei. IlpuBeneHue ApoOH K HOBOMY
3HameHateno. CpaBHEHUE ApoOei.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXXEHHE W JelieHHe aApoOei, B3auMHO-
obOpatHbie Apobu. HaxoxaeHrne 4acTy 1eIoro 1 IeIoro 0 €ro YacTH.

Hecstuunas 3amuch apoOei. IlpencraBrieHune necsaTUdHOW JpoOW B BHIE
OOBIKHOBEHHOH. M300paxkeHne NeCATUYHBIX ApoOed TOUYKaMH Ha YHCIOBOW MPSMOIl.
CpaBHeHHE IECATUYHBIX APOOEH.

ApudmMernueckne NEUCTBUS C ACCITUIHBIMU Ap0o0sSMU. OKPYTIIEHUE MECATUIHBIX
Tpo0eii.
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Penienue TeKCTOBBIX 3a7a4

Pemienne TekCTOBBIX 3adad apu(METHYECKUM crnocoOoM. PemieHue J1ormyeckux
3aia4. Pemenue 3agau nepebopomM BceX BO3MOXKHBIX BapuaHTOB. Vcmonb3oBaHue npu
pelIeHUH 3a71a4 TaOIHI] U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJIMYUHBI: CKOPOCTb,
BpEMSs, PacCTOSIHHE, II€HA, KOJMYECTBO, CTOMMOCTb. ENMHULIBI M3MEPEHUS: MAaCChI,
00bEMa, 1IeHBI, PACCTOSHHS, BPEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMH U3MEPEHUS
Ka)KI0M BEJINYUHEI.

Pemenrie oCHOBHBIX 3324 Ha APOOH.

[IpencrapiieHne TaHHBIX B BUJIE TAOIMII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsigaele npencrtaBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsAMOii, OCTpBIN, TyTION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKUE €IUHUIbI JUIMHBL. JlJIMHA JIOMaHO#, HEepUMETp
MHOTOYTOJIbHUKA. 3MepeHne 1 MOCTPOEHUE YIII0B C MOMOIIbIO TPAHCHIOPTHUPA.

Harnsauele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
IpSIMOYTOJIBHUK, KBAAPaT, TPEYTOJIbHUK, O PAaBEHCTBE UTYP.

N3obpaxxkenne ¢uryp, B TOM uuciae Ha kieryatoir Oymare. Iloctpoenue
KOH(UTypanuii U3 yacTen npsiMoid, OKpY>KHOCTH Ha HEJIMNHOBAHHOM U KJIeT4aTol Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Inomanes  OpsAMOYroJIbBHMKAa U MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3
IPSIMOYTOJIBHUKOB, B TOM 4HcIIie PUTyp, H300pakE€HHBIX Ha KiieTyaToi Oymare. EnuHub!
U3MEpPEHUs IUIOIIA TN,

Harnsiaaele mpenctaBieHds O MPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunesn, ky0, MHOrorpaHHuku. M3o0paxkeHne npocTelmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u mapamienenunena. Coznanue Mozesied MHOTOTPaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUTACTUIIMHA U APYTHX MAaT€pPUAIOB).

O0BEM NPAMOYTONBHOTO Mapasuienenuneaa, kyoa. Enunnibl uamMmepenus o0beMa.

6 KIIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATYPAIbHBIMH  YHCIIAMHU.
UwucoBbie BBIPAKEHUS, TOPSIOK JNEUCTBHM, UCMOIb30BaHUE CKOOOK. Mcmonn3oBaHue
IIPU  BBIYUCIICHUSX TIEPEMECTUTEIIBHOTO M COYETAaTEIIbHOTO CBOWCTB CJIOXEHUS H
YMHOKEHHUSI, PACIIPEAECIUTEIBHOIO CBOWCTBA YMHOKEHUA. OKpYIJIEHHE HaTypaibHBIX
yuced.

Jlenutenu u KpaTHbIE YUCIIa, HAMOOJBIIUN OOILUH 1eNUTENh U HAUMEHbIIIee 00111ee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eTleHne C OCTaTKOM.
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Jpoon
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHMe U ynopsiouMBaHue JpoOeil. Pemenue 3agau Ha HaXOXAECHHE YaCTUOT
LIEJIOTO U LIEJIOTO 10 ero 4acTy. J{poOHoe uncio Kak pe3ynbTar aenenus. [Ipencrasienue
JECATUYHON JpoOM B BHUJE OOBIKHOBEHHOW IpOOM M BO3MOKHOCTbH MPEACTABICHHUS
OOBIKHOBEHHO! IpOOM B BUE AECATUUHOM. JlecaTnuHble 1poOu U METpUYECKasi CUCTEMA
Mep. ApubdMeTHueckre ACUCTBHS M UHCIOBBIE BBIPAKECHUSIC OOBIKHOBEHHBIMH U
NECATUYHBIMU IPOOSMHU.

OtHomenue. Jlenenue B JaHHOM OTHoIIeHUH. Macmita0, nponopuus. [Ipumenenne
IIPOTNIOPLIAN IPH PEILICHUH 3a1a4.

IlonaTue npoueHra. Beruucienue mporeHTa OT BEIMYMHBI U BEIUYMHBI 10 €€
NPOLEHTY. BbIpakeHHWE MPOLIEHTOB MAECATHYHBIMU JpoOsMu. Pemienuwe 3agauHa
IIPOLICHTHI. BhIpakeHNEe OTHOILEHUS BEJIMYMH B IIPOLICHTAX.

ITos10:kMTENBHBIC H OTPULIATEIbHBIE YHCJIA

[lonoxutenbHple W OTpUUATENbHbIE 4yucna. Llensie ywmcna. Monpyns dwmcna,
reoMeTpudecKasl HHTepIpeTaius Moayst yncia. M3o0paxeHnne ynucen Ha KOOpAUHATHON
npsimoii. YucnoBsle npomexxyTku. CpaBHeHue uucen. ApupMeTudyeckue IeHCTBUIC
MOJIOKUTEIBHBIMUA U OTPHULIATEIIbHBIMU YUCIIAMH.

[IpssmMoyrosibHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopanHaTel TOYKH Ha
IUIOCKOCTH, adcmucca u opauHara. [loctpoenue Touek W (uUryp Ha KOOPAMHATHOM
IJIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[IpumeHeHne OyKB ISl 3allMCH MaT€MATHMYECKUX BBIPAKEHUA W TPEIIOKEHUI.
CpoiictBa apudmMeTnuecKux JeHCTBUNA. bByKBEHHBIC BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMyIsbl MEpUMETpa M IUIOMIAAM MIPSIMOYTOJbHUKA, KBaApara, o0bEMa
napajieienumnena u Kyoa.

Pemienue TekcToBbIX 32124

Pemennie TeKCTOBBIX 3a7auy apupMeTHYecKUM crocoboM. Pemienue nornueckux
3asay. Pemenue 3aaa4u nepebopom BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3ana4, coneprkamyx 3aBUCUMOCTH, CBSI3bIBAIOINX BEJIMYMHBI: CKOPOCTD,
BpEMS1, pPACCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIBLHOCTD, BpEMS, 00BEM
pabotel. EquHuLbl U3MEpeHusi: Macchl, CTOMMOCTH, PACCTOSIHUSA, BPEMEHHU, CKOPOCTH.
CBs13b MEXy EAUHULAMU U3MEPEHUSI KaXA0W BEJIMYUHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOLIEHWEM, MPONOPLUOHAIBHOCTBIO BEIWYMH,
IPOLEHTaMU; pELIEHHE OCHOBHBIX 33]1a4 Ha APOOU U IPOLEHTBHI.

Onenka # TpUKHUAKA, OKpyrjieHue pesynprata. CocraBieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCIOBUIO 3aJ1a4H.

IIpencraBneHre JaHHBIX C MOMOIIbIO Tabmuun U guarpamm. CronOuatsie
JarpaMMBbl: YTEHHE U ITOCTPOECHUE. UTEHNE KPYTOBBIX THATPAMM.
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Harnsanas reomerpust

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqyd4, YroJl, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHoe pacronoxeHue JIByX MPSMbIX Ha TUIOCKOCTH, MapajulielibHbIE MpSMBbIE,
NEePIeHIUKYISIpHbIE NpsMble. MI3MepeHne paccToOSHUN: MEXTy IBYMsI TOUKaMH, OT TOUKH
JI0 TIPSIMOM, JIJTMHA MaplIpyTa Ha KBaJpaTHOU CETKeE.

N3mepenre © MOCTPOEHHWE YIIOB C [OMOUIBIO TpaHcmoptupa. Bumasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUI. YEeTBIPEXYTOJIBHUK, IPUMEPBI YETBIPEXYTOJBHUKOB. [IpAMOYTOIBHUK,
KBaJpaT: MCIOJb30BAaHUE CBOWCTB CTOpPOH, YIJIOB, nauaroHaneud. WM3oOpaxkeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEénHoe n3mMepeHue mwionaad GuUryp, B ToM 4Huclie Ha KBaJpaTHOM
cetke. [IpubnmxéHHOe N3MepeHNe JUIMHBI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsanble npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (PUTypax: napajienenunesn, Kyo,
npusMa, nupaMuja, KOHyC, HWIMHID, map U chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢buryp. [Ipumepsl pazBEPTOK MHOTOTPAaHHUKOB, IMJIMHpPA U KOHyca. Co3nanue Moenei
IPOCTPAaHCTBEHHBIX (puryp (13 6ymaru, poOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPUAJIOB).

[Tousatne o0BEMa, enuHUIBl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIHLHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIe pE3yNbTaThl OCBOEHHUS MPOrPAaMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yuciia 1 BbIYUCTCHUSA

[loHumMaTe U MPaBWIBHO YHOTPEONSITH TEPMHHBI, CBSI3aHHBIE C HATypPaJlbHBIMU
YHUCIIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMHU.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHbIE YWCIA, CPABHMBATh B IPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, 1ECATUUHBIE IPOOH.

COOTHOCUTD TOUKY Ha KOOPJAUHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIIHNM €M
YUCJIOM M M300pa)kaTh HaTypalbHbIE YMCIAa TOYKAMU HAa KOOPJIMHATHON (YHCIIOBOM)
IIPSMOM.

BeinonHATe  apupMeTHUECKME  JIEWCTBUA € HATypalbHBIMU  4YHCJIAMH,
C OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIINX CIydasiX.

BbINOMHATE POBEPKY, MPUKUAKY PE3YJIbTaTa BHIYMCICHUH.

OKpyriaTh HaTypajabHbIEC YHUCIIA.
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Pemenne TeKCcTOBBIX 32124

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPTraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BOSMOMKHBIX BAPUAHTOB.

Pemars 3amaun, comepxanme 3aBUCUMOCTH, CBSI3BIBAOIINE BEJIMYUHBL: CKOPOCTD,
BpEMsl, PaCCTOSIHME, LIEHA, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30BaTh KpaTKUE 3alHCH, CXEMBbI, TaONIUIbI, 0003HAUCHUS TMPH PEIICHUU
3a1ay.

ITonp30BaThCsd OCHOBHBIMH EIWMHHIIAMU W3MEPEHMS: LIEHBI, MAaCChl, PAaCCTOSHMS,
BpPEMEHHU, CKOPOCTH, BBIPAKATH OJHU €IMHUIIBI BEIMYMHBI YEPE3 IPYTHE.

W3Bnekarp, aHaIM3UpOBaTh, OLEHUBATh HH(OpMaLUIO, MPEACTaBICHHYIO
B Ta0nuIe, Ha CTOJI0YATON JuarpaMMe, MHTEPIPETUPOBAThH MPEACTABICHHbBIE JTaHHBIE,
WCIIOJIb30BaTh JAHHBIE IIPU PEIICHUU 3a/1a4.

Harasiinas reomerpust

ITonp30BaThCA r€OMETPUYECKUMU IIOHATUAMHU: TOUYKA, IIPSAMAsi, OTPE30K, JIyd, YIoll,
MHOI'OYTI'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (Hopmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYKO C yIVIAMM: BEpIIMHA CTOpPOHA,C
MHOI'OYT'OJIbHUKAMU: yTOJI, BEPLIMHA, CTOPOHA, NMATOHAJb, ¢ OKPYKHOCTBIO: PaanyC,
JIAaMETP, LEHTP.

N300paxxaTh U3y4eHHbIE TEOMETPUYECKHE (PUTYpbl HA HEJTMHOBAHHOM U KJIETYATOM
OyMare ¢ MOMOUIBIO HUPKYJISI U JIMHEUKHU.

HaxoguTe miMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHUEM C IOMOIIBIO
JIMHEWKH, CTPOUTDH OTPE3KH 3aJaHHOM IJIMHBI; CTPOUTH OKPY’KHOCTh 3aJJaHHOTO paJinyca.

Hcnonp30BaTh CBOMCTBA CTOPOH M YIVIOB INPAMOYIOJIBHUKA, KBaapara Uil HX
IIOCTPOEHMS, BBIYMCIICHUS IUIOLIAAU U IIEPUMETPA.

Boluucnsate nepumeTp Y IJIOMIAAL  KBajApara, MNPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM 4YHCIie (GUTryp, N300paxEHHBIX Ha KJIETYATON
Oymare.

Ilonp30BaTbCsd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JJIMHBI,
IJIOIA/IN; BBIPAXKATH OJTHU €IVMHULIbI BEJIMYUHBI YEPE3 APyTHE.

Pacno3znaBaTe napasuienenunen, KyO, HCIIOJIB30BaTh TEPMHUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUSI, HAXOJUTh U3MEPEHNUS NTapajuIesenunena, Kyoa.

Boruncnate 00b€M  Ky0a, mnapauienenumnena 1o 3aJaHHbIM  H3MEPEeHHSIM,
I10JIb30BaThCS €AMHUIIAMU U3MEpPEHUs 00bEMa.

Pemate HecHIOXHBIE 3aJadyd  Ha HM3MEPEHUE TE€OMETPUYECKUX BEIMYMHB
IIPAKTUYECKNUX CUTyaLUsX.
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[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yuciia 1 BBIYUCTICHUA

3HaTh WM IIOHMMAaTh TEPMUHBI, CBSI3aHHBIC C pA3IMYHBIMU BUJIAMU 4YHUCEN U
crnocobaMy UX 3amKcH, MEPEeXOIUTh (€CIH 3TO BO3MOXKHO) OT OAHOM (OpPMBI 3amucu
YHUCIIa K JPYTOU.

CpaBHHUBATh U YIOPSAJOYNBATH LIEJIbIC YUCIIA, OOBIKHOBEHHBIE U JIECATHUHBIE APOOH,
CpPaBHHUBATh YMCJIA OJTHOTO U PAa3HBIX 3HAKOB.

BbINONHATH, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBIL, apU(PMETUUECKHUE TEUCTBUS
C HaTypaJbHBIMU U IIEJIBIMH YHUCJIaMH, OOBIKHOBEHHBIMM U JECATHUUYHBIMH APOOSIMH,
ITOJIO’KATEJIBHBIMU M OTPULIATENBHBIMU YUCIIAMU.

BBIUUCHATh 3HAYEHUS YHCIOBBIX BBIPAKEHUM, BBINOJHATH IMPUKHAIKY M OLEHKY
pe3ysibTaTa BBIYMCICHUM, BBIIOJHATH NpeoOpa3oBaHUsl YHUCIOBBIX BbIPAKEHUITHA
OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUU.

COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOLIUM €I YHCIOM H
n300paxkaTh YMClia TOYKaMU Ha KOOPJIMHATHOW MPSIMON, HAXOAUTh MOJYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHOM CUCTEME KOOPAMHAT ¢ KOOPAMHATAMHU JTOMN
TOYKH.

OKpyrTh Leble Yncia U IeCATUYHbIE IPO0U, HAXOIUTh MPUOIMKEHUS YUCE.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[lonumars W ynoTpeONIsITh TEPMHUHBI, CBSI3aHHBIE C 3alMCHIO CTENEHH YHUCIA,
HaxXOAWTh KBagpaT M KyO uMCIa, BBIUMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKEHUM,
COJZIEPIKAILINX CTEIICHH.

[Tonp30BaThCAd MpHU3HAKAMU JEIMMOCTH, PACKIJIAJbIBaTh HATypaJbHbIE YHUCIA HA
IIPOCTBIE MHOKHUTEIIH.

[Tonb3oBaThCa MacITaAOOM, COCTABIISITH MPONOPLUU U OTHOIIEHHUS.

Hcnons3oBath OykBBI i O0O3HAYEHHUS] YHCEN MPU 3aMUCH MaTeMaTHYECKUX
BBIPOKEHUM, COCTaBIIATh OYKBEHHBIE BbIpaKeHUS U (OPMYJbl, HAXOAUTh 3HAUYCHHS
OYKBEHHBIX BBIPAKEHH, OCYIIECTBIISII HEOOXOANMBIE TOACTAHOBKU U IPE0OpPa30BaHMUSL.

Haxonute Hen3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemienue TekcToBbIX 32124

Penrate MHOTOIIIArOBBIE TEKCTOBBIC 3379l apPU(PMETHIECKIM CIIOCOOOM.

Pemrate 3amaum, CBsi3aHHBIE C OTHOIICHHEM, NPOTOPIUOHATHHOCTHIO BEIHYHH,
NPOICHTAMU, PEIIaTh TPH OCHOBHBIC 33]1a4d Ha JPOOU U MPOLICHTHI.

Pemate 3amaun, comepikaliie 3aBUCUMOCTH, CBS3BIBAIOIINE BEJIMYUHBL: CKOPOCTb,
BpEMsl, PACCTOSHHE, II€HA, KOJMYECTBO, CTOMMOCTh, MPOU3BOJIUTEILHOCTh, BpEMS,
o0béMa paboThl, HCHOIB3Ys apuPMeTHuecKue [EHCTBUS, OLECHKY, MPUKUIKY,
NIOJIb30BATHCS €AMHUIIAMH U3MEPEHHUST COOTBETCTBYIOIIUX BEITHUYMH.

CocTtaBnsaTh OyKBEHHbIE BBIPAXKEHUS 110 YCIOBUIO 3a/1a4H.
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W3Bnekats nHPOpPMALINIO, TIPECTABICHHYIO B TA0NUIIAX, HA TMHEWHOM, CTOIOUATON
WM  KPYroBOM JuarpaMmax, MHTEPIOPETUPOBATh  NPEACTABICHHbIC  JaHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

[IpencrapisaTe wHGOpPMAILUIO C TMOMOIIBIO TabJWIl, JUHEHHOW W CTOJIOYATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUUECKHUX MIIOCKUX U MMPOCTPAHCTBEHHBIX (UTYP, TPUMEPHI PAaBHBIX U
CUMMETPUYHBIX (pUryp.

N300paxkaTh ¢ MOMOIIBIO HUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOW U
KJIeT4yaTo Oymare M3y4eHHbIE MIOCKHE I€OMETpUYecKue (PUrypbl U KOH(PUTYpALHH,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPHUS,
WCIIOJIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEW: OChb CHMMETPHUH, LEHTP
CUMMETPHUH.

HaxoauTes BENMYHUHBI yTII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJIMYMHBI, IOJIB30BAaThCA IPU PEIICHUM 3a4a4 TPagyCHOM MEpOW YIJIOB,
pacro3HaBaTh HAa YEPTEKAX OCTPBIN, MPAMOM, pa3BEPHYTHIN U TYIION YIJIBL.

Bpruncnares  OuMHY JTIOMaHOM, MEPUMETP MHOTOYTOJIBHUKA, ITOJb30BATHCS
€AVHUIIAMU W3MEPEHMS UIMHBI, BbIpaXaTb OJHM €IMHMIBI U3MEPEHUs JUIMHBI 4epes3
Jpyrue.

Haxonnutb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHMS: MEXAY IBYMS
TOYKaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHue Ha MNPSAMOYTOJAbHUKH, HAa  paBHbIE  (QUIYpBL,  JOCTpavBaHHUE 10
NPSIMOYTOJIBHHKA, IOJIb30BAaThCS OCHOBHBIMM E€IUMHULAMU HM3MEPEHUS IUIOIIAJH,
BBIPAKATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 IPYyTHUE.

PacrioznaBaTh Ha MOJENAX M M300pAKEHUSAX MNHPAMUAY, KOHYC, LMJIMHAP,
MCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakaTh Ha KIIeT4aTON OyMare mpsMOYTOJIbHBIN Mapasuieenumnes.

Boruucisate 00bEM  MPSMOYroIbHOTO MapajuieNenunena, Ky0a, IMOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemate HeCNOXHbIE 3aaud  HA HAXOXICHUE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKHUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
HaumenoBanue paznena |KommnuectBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(Temnl) Kypca 4acoB coepKaHue
HatypanbHble unca. 43 Hecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBUS C HATYpAIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHHUS.
Psan matypanbHbIX
quced.
HarypanpHb1i psn.
Yucio 0.
Harypanbnbie uncna
Ha KOOPAUHATHOM
IPSMOM.
CpaBHeHue,
OKpYTJICHHE

HATypAJIbHBIX YHCEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI TP CIIOKEHUU
Y YMHOKEHUU,
CBOMCTBA €IWMHUIIBI
P YMHOKEHUHU.

npeIaraTb H 00CyK1aTh CrOCO0bI YIIOPSAJOYNBAHUS YHCET.
MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKAaMH Ha KOOPIUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypalbHOTO psifa, uncen 0 u 1
IIPU CIIOKEHUU U YMHOKEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BoInoiHATH apupMeTnyecKue 1eiiCTBU C HATypAIbHBIMU
YUCJIaMU, BBIMUCJIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUIN

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEJICHNE B BUIE CTEIICHU, YUTATh
CTENIEHU, MCIO0JIb30BATH TEPMHHOJIOTHIO (OCHOBAHHUE,
II0KAa3aTellb), BBIYMCIASTH 3HAYEHUS CTECIICHEM.

BbInoHATH NPUKUAKY U OLEHKY 3HaYE€HUN YUCIIOBBIX
BBIPAXKEHUI, MPeAJIaraTb U IPUMEHATh NPUEMBbI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATENBHOE CBOMCTBA CIIOKEHUS U YMHOKEHHS,
pacIpeneanTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH

19



IIepemectuTenpHOE
1 cOYeTaTeIbHOe
CBOMCTBA CJIOKECHUS
1 YMHOKEHUSI,
pacnpeieUTeIIbHOE
CBOMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIOKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocTteie
1 COCTaBHBIC YHCIIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJbHbIM
MOKa3aTeJIeM.
Hucnosele
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3a7a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH NMPaBUJIa peoOpa30BaHUs YUCTOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBath 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHSI U
BbIBO/IbI 10 PE3YJITATAM IMPOBEAEHHOTO UCCIICIOBAHUSA.
D®opMyIHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTENIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NPUMEHSITh NPU3HAKHU JITUMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YHACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHbIX YHCIIaX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPHUIIAHUS
BBICKA3bIBAHUH O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHYeCKHe NPEAJI0KEHUS

C IOMOUIBIO CBSI30K «H», KA, «ECIHU. .., TO... ).

Pemats TekcTOBbIE 3a/1aun apU(DMETHIECKUM CITIOCOOOM,
HCIO0JIb30BATh 3aBUCHUMOCTH MEX1Y BEITUYMHAMU (CKOPOCTb,
BpEeMsl, PACCTOSIHHE; 11€HA, KOJIMYECTBO, CTOUMOCTb U JIp.):
AHAJIM3MPOBATH U OCMbICJIMBATH TEKCT 3a7a4H,
nepedopMyTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIMUYNHAMU,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0/ pELICHUS 3aa4H C IOMOLIBIO PUCYHKA,

20



JICHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TAOJIHIIEI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHbIC PELICHUS,
3aMKMCH PELIEHUN TEKCTOBBIX 3a/1a4.

Kpuruyecku oueHMBaTh NOJyYEHHBIN PE3yJIbTAT,
OCYILLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAUTb OUIHOKH.

Pemarts 3a1aun ¢ moMolIibio iepedopa BCeX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnannas reomerpusi.
JIvHMYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue avHbI
OTpe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpyX HOCTb U KpYT.

IIpakTrnueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YTJIBI.
N3mepeHnne yrios.

Pacno3naBaTthb Ha yepTexkax, pUCyHKax, ONMUCHIBATD,
WCIIOJIB3Ys TEPMHUHOJIOTHIO, U M300PakKATh C TOMOIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSIMYIO, OTPE30K, Ty,
yTOJ1, IOMaHY10, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (PopMy N3yUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPSATH JITIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJIaHHOW JIMHBI, YTOJI,
3a/ITaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajuyca.
N306paxath KOHPUTYpAITUU T€OMETPUIECKUX (uUryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeT4aTol Oymare; npeajiaratb, ONMCHIBATH U 00CYKIATh
CIoco0bl, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBath M 1300paxkaTh Ha HEJIMHOBAaHHOM U

21



[IpakTrueckas
pabota
«IlocTpoenue
YTJIOB»

KJIETYaTOW Oymare npsiMou, OCTPBIH, TYHOW, pa3BEPHYTHIN
YTIIbl; CPABHUBATDH YIJIbIL.

BbI4uCJIATH IMHBI OTPE3KOB, JOMaHBIX.

IHoHuMaTh M MCNIOJIB30BATH NP PELICHUM 3214
3aBMCHMOCTH MEXy €AMHUI[AMU METPUYECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €AUHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUTrypaluu, UCIOJIb3Ys
1u(poBBIE peCcypChl

OOBIKHOBEHHBIE JPOOH

48

Jpo6s. [IpaBHIIbHBIC
U HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
CnoxeHue u
BBEIYNTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJICHUE
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpoOH.
Penienre TeKCTOBBIX
3a/1ay, CoJepKaIIux
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON (opMme,

C IIOMOIIIBIO KOMITBIOTEPA OHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOH JPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPpO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAWHATHOM IIPSIMOU; HCII0JIb30BATh KOOPIMHATHYO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

D®opMyIHPOBATH, 3AIIUCHIBATH € NOMOIIbLIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO IpoOU JIsl COKpAIeHUst IpoOeit U MPUBEICHUS
JIpoOU K HOBOMY 3HAMEHATEIIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISATH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM ApoOu.
BoinoHaTh apudgMeTnyeckue 1eicTBus

C OOBIKHOBEHHBIMHU JAPOOSIMH; HIPUMEHSATH CBOCTBA
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3a/1ayu Ha JIpoOHu.
[IpumeneHue OykB
JUTSI 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU I

apu(PpMETHISCKUX IESHCTBHM JIsl palliOHATH3AIIIN
BBIYHCIICHUN.
BhINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;

npeiaraTb M NPUMEHSATh NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTH HCC/IEI0BAHMS CBOWCTB IpOOEH, ONUPasCh

Ha YUCJIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C IOMOUIBIO
KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Ipo0siX, MPUBOAUTH NPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPULIAHUS BEICKA3bIBAHUIM.

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC TaHHbBIC, U
3a71a4M Ha HaXO0XKJICHHUE YaCTHU LIEJIOr0 U LEIO0T0 110 €r0 YacTH;
BbISIBJISITh UX CXO/JICTBA M PAa3JIMYMSl.

MoaeaupoBarhb X0/ PEUICHHS 331a4U C IIOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbIC PEIICHHUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3a/a4.

Kpurnyecku oueHUBaTh MOJyYEHHbBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIIOBHUIO, HAXOAUTh OITHOKHU.
3HAKOMUTBHCS C UCTOPHE Pa3BUTHS apuPMETHKA

Harnsgnas reomerpus.
MHOroyroJbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C IIOMOUIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKHU.

I[IpuBoauThL NpUMepPbI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(dbopMy MHOTOYTOJIbHUKA, IPSMOYTOIbHUKA, KBapaTa,
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pabota
«IlocTpoeHune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroyibHUK.
IIimomane n
MIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh VX JINHEWHBIE Pa3MEPHI.
BuI4uCasiTh: IEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHHUKA,
MHOT'OYTOJIbHUKA; TLUIOIIAb MPSIMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, TPIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HEJIMHOBAHHOM M KJIETYAaTOM Oymare KBajaparT u
MPSAMOYTOJBHUK C 3aJJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIBbHUKA, KBAAPATa MYTEM
HKCIIEPUMEHTA, HAOJIIOICHHS, U3MEPEHUS, MOJICTTUPOBAHNS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPAMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBSA30K «HEKOTOPBI», «11000i». PacmosnaBathb
VWCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMEPBI U KOHTPIIPUMEDHL.

HccaenoBath 3aBUCMMOCTD IUIOLIAN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKU ISl HOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HA KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (DUTYPHI U3 KBAIPATOB U
MPSMOYTOJILBHUKOB ¥ HAXOAUTH MX TIJIOIIA b, pa30UBaTh
burypsl Ha MPSIMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
TJTIOIIA/b.

Bbipakarh BeIMUYMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMY U3MEPEHHUS TUIOLLA/IH.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI IO U
nepuMeTpa B MPAKTHUECKUX CUTyanusX. Pemars 3agauu

U3 peaabHON )KU3HU, MPeIIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaad

Jlecatuunbie 1poOu

38

JlecsTu4Has 3alucCh
npobeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TekCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlauu Ha 1poou

IIpencTaBisATh 1ECATUUHYIO ApOOb B BUI€ OOBIKHOBEHHOMH,
YUTATh U 3aNIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHble IpOOK TOUYKAMHU HA KOOPJIUHATHON
MIPSMOM.

BoISIBASTH CX0JCTBA U Pa3JIHYHUs PABII apUPMETUIECKUX
JIEUCTBUH C HATYPAIbHBIMHU YHCIIAMH U AECATUYHBIMU
IpoOsiMU, OOBSICHATD UX.

BoInosHaTh apudMeTHYECKUe NEUCTBUS C IECITUIHBIMU
JpoOsIMU; BBINIOJIHATH NPUKUAKY U OLEHKY pe3yibTaTa
BBIUHCIICHUU.

IIpumeHsTH cBOMicTBA apuMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alMU BEIYUCIICHUN.

I[IpuMeHATH NPABUJIO OKPYTIJIEHHUS JIECATUYHBIX APOOCH.
IIpoBoauTH MCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTHUPAsiCh Ha YUCIIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

C MIOMOIIIbIO KOMIThIOTEPA), BHIABUTaTh THIIOTE3bI U
MPUBOAUTH UX 00OCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BHICKA3bIBAHUS

0 ApO0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.

25



PemaThb TeKCTOBBIE 3a]1a4H, COAEPKANIUE IPOOHBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTH LEJOro U LEJIOTro MO €ro 4acTu;
BBIAIBJISITh HX CXOACTBA U PA3JIHYHS.

MopeanpoBaTh X0/ pelIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMmbl, Tabiuiel. [IpuBoanTh, pa30MpaTh, OLICHUBATH
pa3uYHbIC PELICHHUS], 3aIIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBath APOOHBIMU YUCIAMU B PEATbHBIX )KU3HEHHBIX
CUTYaLHSIX.

Kpurudecku oneHMBaTh ITOIYYECHHBIN PE3YIIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIOBHIO, HAXOJAUTH OLINOKHU.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o6paxkenue
MHOT'OTPaHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napasuiesienunes,
Ky0. Pa3BépTku kyba
U TIapaJiyiesienuIe 1a.
[TpakTueckas
pabora «Pa3Béprka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTekax, pUCYHKAX, B OKPYKAKOLIEM
MHpe NPSMOYTOJIbHBIN Mapaliienenunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

I[IpuBoauTHL NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO NapasuieenuIea,
KyoOa.

MN300pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccnenoBathb cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuieienuneaa, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaThb Ky0 U napasiesienune]
u3 OymMaru v MpoYrx MaTepuagoB, 00bACHIATH CIOCO0
MOJEJINPOBAHUS.
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IPSIMOYTOJIBHOTO
napasuleienuneaa

Haxoauth nu3Mepenusi, BBIYMMCIAATH IIOIIAb TOBEPXHOCTH;
00BEM Ky0a, NpSMOYTOJIBHOTO NapaAJIJIeIICIHUIIEA;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pebpa, BBIABUIaTh U 000CHOBHIBATH THIIOTE3Y.
Ha6aroaaTh 1 IpOBOAMTH AHAJIOTHM MEX]Ty TOHATHIMU
IUIOIIAAN U 00bEMa, NEpUMeTpa U IUIOMAAN IOBEPXHOCTH.
Pacno3HaBaTh NCTUHHBIE U JIOKHBIE BHICKA3BIBAHUS

O MHOTOTpaHHUKaX, NPUBOAUTH MPUMePbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3bIBAHUS U OTPULIAHUS BbICKA3bIBAaHUII.
Pemars 3aga4um u3 peanbHON )KU3HA

[ToBTOpEeHUE 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHATHUH
1 METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BobruncasTh 3Ha4eHNS BBIPAXKEHUHN, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIE TPOOH,
BBITIOJIHSATH MPE0Opa30BaHUs YHCEIL.

Bri0upaTth ciiocod cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOIicTBAa apu(METUIECKUX JCHCTBUN

IUISl palMOHAIU3alMH BBIYMCIICHUM.

OcyumecTBJISATH CAMOKOHTPOJIb BBITOJHIEMbIX ICHCTBUMN 1
CaMOMPOBEPKY PE3YyJIbTaTa BIUMCICHUMN.

Pemars 3agaum U3 peaibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U PELICHUA 3a1a4 U3 IPYyTUX
y4€OHBIX MPEIMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoCco0bI PEIICHHS 33]]a4, BHIOMPATH PAllHOHAJILHbBIN
Crocoo

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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6 KJIACC

cko0ok. OkpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIe
yyclia; HauOOoIbIINI
oOIINi NEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlemumocTh CyMMBI 1
MIPOM3BEICHUS.
Jenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a1a4

HaumenoBanue pazgena |KomamdecTBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUaOIINXCSI
(Temnbl) Kypca 4acoB COZIEpKaHUE
HartypanpHbie uncina 30 Apudmernyeckue BoinosHsaTh apudgmMeTnyeckue AeCTBUsI C MHOTO3HAYHBIMU
JIEUCTBHUA HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIPAXEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIMUCIATH
HaTypaJIbHBIMU 3HAYEHMs BBIPAKEHUHN, COIEpIKAIIUX CTEIICHHU.
yuciaaMu. YucioBsle | BbINOJHATH NPUKHUAKY U OLEHKY 3HAYCHUM YHCIIOBBIX
BBIPAXKEHUSI, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTa.
MOPSJIOK JICHCTBUH, Hcnoab30BaTh NPU BLIMUCTEHUSX IEPEMECTUTEIHLHOE U
HCITOJIb30BaHHE COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOYKEHUSI,

pacnpeeNuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUECKUX JTCUCTBUM.
HccnenoBath 4yncioBble 3aKOHOMEPHOCTH, IPOBOUTH
YHCJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMpPOBATH ONIpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOLIETo AEIUTENS ¥ HAUMEHBIIETO 00IIero
KpaTHOTO, IPOCTOTO M COCTABHOTO YHCEI; HCIIOIh30BaTh ITU
MOHSITUS MIPU PELICHUHU 3a/1a4.

IIpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAaUOOJIBIIEr0 OOLIEro
JIEUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM PA3JI0KECHUS YHCIIa Ha TPOCThIE MHOXKHUTEIH.
HccaenoBathb yciioBus ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00CyKka1aTh, hopMyIMpOBATH U
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000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BEACHHUS:
JIBYX YETHBIX YHCEJI, IBYX HEUETHBIX YHUCIIE, YETHOTO U
HEUETHOTO YHUCEJ.

HccnenoBaTh CBOMCTBA JICIMMOCTH CYMMBI U IPOW3BEACHUS
YuCell.

IIpuBoAMTH NPUMEPBI YKCEII C 3aJaHHBIMU CBOMCTBAMM,
Paco3HABaTh BEPHbIE M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEJ, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOUIBIO CBA30K «M», «UIIN», «ECJIH..., TO...».

Pemathb TEKCTOBBIE 3a/1a4l, BKIOYAIOIIME TOHATHSA
JETUMOCTH, apu(METHUECKUM CITIOCOOOM, UCTIONB30BaTh
repedop BCeX BO3ZMOKHBIX BAPHAHTOB.

MoaeaunpoBarb X0 pEIICHUS 3a/1a41 C TOMOIIBIO PUCYHKA,
CXEMBI, TaOJIMIIBI.

IIpuBoauTh, pa3zdouparb, OEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnuecku oueHUBATH [TOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIE HA TIOCKOCTH

IlepnienauKyIApHBIE
psIMbIE.
[TapannensHbie
psIMbIE.
Paccrosaue mexnay

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOl Oymare JiBe epeceKaroImecs
IIPsIMBIE, 1BE NTapaJIEIbHBIE IIPSIMBIE, CTPOUTH MPAMYIO,
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JIBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOIA,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOU CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napajuienbHble cTopoHbl. M300pamxaTh MHOTOYTOJIbHUKH
C IapaJUICIbHBIMU, IEPIICHIUKYIIAPHBIMU CTOPOHAMH.
Haxoaurhb paccTrossHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, IJTMHY ITyTH HAa KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBHIE PECYPCHI

Jpobu
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OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue apooei.
CpaBHeHue U
yIOpsI0UYMBaHUE
JpOOeid.
Jecstuunbie qpoou
U MeTprUYecKas
CHUCTEMa Mep.
Apudmernueckue
JICUCTBUSA

C OOBIKHOBECHHBIMH
U JICCITUYHBIMH
JTPOOSIMHU.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCO0
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npo0eit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTh JIECSITUYHBIC
JpoOu Tpu MpeoOpa30BaHUU BEIHMYUH B METPUYECKOM
CUCTEME MeED.

BeinosHaTh apudgmMernyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BoerunciasaTh 3HaueHNs BBIPAKECHUN, COAEPIKALLUX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BBITIOIHSTH
npeodpazoBaHus ApoOeH, BLIOUPATH COCO0, MPUMEHSITh
CBOMCTBA aprU(PMETUUCCKUX IEUCTBUM ISl pallMOHATIM3AIIUN
BBIYMCJICHUU.

CocTaBJsITh OTHOILICHUS U TPONOPIIMHI, HAXOAUTH
OTHOIIIEHUE BEJIUYUH, ICJIUTh BEIUYUHY B JAHHOM
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OTHOIIICHUH.
Macmra0,
MIPOTIOPLIHSL.
[ToHsATHE pOLIEHTA.
Brruncnenune
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MPOIICHTY.

Pelienne TeKCTOBBIX
3a7a4, CoAepKaIIUX
JpoOU U MPOIEHTHI.
IIpakTnueckas
pabota «OTHOIIEHUE
JUTUHBI OKPYKHOCTHU
K €€ 1uaMeTpy»

OTHOIIICHUH.
Haxoauth 3KCIepUMEHTAJILHBIM IIYTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ TUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIIEHNE BEITUIMH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIb3Ys MacIiTao.

OO0BbSACHATB, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuucasiTh TPOLIEHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasth 1poOH U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
qucel.

Pemarts 3aga4m Ha 4acTH, IPOLEHTHI, IPOIIOPIUH,

Ha HaXO0XJICHHUE TPoOH (TIPOIEHTA) OT BEJTMUYUHBI U BEJTMUUHbI
o e€ ApoOu (TIpoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIMYMHA OT Apyrou. IlpuBoauTs,
pa3ouparhb, OLEHUBATHL PA3JIMYHbBIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BjaexkaTs nHGOpPMALNUIO 13 TAOJIUIl U TUATPAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeeNsITh HAanOOJIbIIIee M HANMEHBIIICE

U3 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
Cummerpust

OceBast cHMMETpHUSI.
enTpanpHas
CUMMETPHSL.

Pacno3naBaTthb Ha yepTekax U U300PAKEHUIX, H300PaKATH
OT PYKH, CTPOUTH C TIOMOII[bI0 HHCTPYMEHTOB (UTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIBLHUK,
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[locTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTrueckas
pabora «OceBas
CUMMETPUS.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTh), CAMMETPUYHYIO TAHHOW OTHOCUTEIHEHO
MPSIMOM, TOYKH.

Haxoauts npuMepbl CHMMETPUH B OKPYKAIOILIEM MUDE.
MopneaupoBarth u3 Oymaru a8e GUrypbl, CAMMETPHUYHBIE
OTHOCHUTENBHO MPSMOM; KOHCTPYMPOBATh FEOMETPUUECKHE
KOH(UTYpallK, UCTIOJIb3YysI CBOMCTBO CHMMETPHUH, B TOM
YHCJIe C MOMOIIBIO HU(POBBIX PECYPCOB.

HccaenoBath cBOMCTBA U3yUCHHBIX (PUTYD, CBSI3aHHbBIE

C CUMMETpPHEH, UCTIOb3Ys SKCIIEPUMEHT, HaOJI0/ICHUE,
MO/JIEIIUPOBAHUE.

O00CHOBBIBATB, ONPOBEPraTh ¢ NOMOIIbIO KOHTPIIPUMEPOB
YTBEPKIEHHUS O CAMMETPUH (HUTYP

Bripaxenus ¢ OykBamu

[Tpumenenue OykB
JUIS 3aIIUCH
MaTeMaTHYECKUX
BBIPAKEHUN U
MIPEUTOKEHUM.
bykBeHHbIE
BBIPAXXEHUS U
YUCJIOBBIE
MOJACTAHOBKH.
bykBeHHbIE
PABEHCTBA,
HaxO0XKJICHUE
HEN3BECTHOI'O

Hcnoan3oBaTh 0YKBBI 1711 0003HAYEHUS YUCEIN, TIPH 3aITUCU
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAXEHUS 0 YCIOBHUIO 33/1a4HU.

HccienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIUCH.

BouruucisiTh 4ciioBoe 3HaUeHUE OYKBEHHOT'O BBIPAYKECHUS
NP 3aIaHHBIX 3HAYEHUSAX OYKB.

3annceiBaTh POPMYJIBI: IEPUMETPA U TUIOLIAN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TIJIOIIA A
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 STUM (popMyIiam.
CocTaBasth popMyJibl, BEIpAXKAIOIINE 3aBUCUMOCTH MEXITY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOUMOCTD; TPOU3BOAUTENBLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. padOThI; BBIMOJIHATH BEIYUCICHHUS 110 TUM (POPMYIIaM.
DopMyJIbL HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXYTOIBHUK, MN300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTO Oymare
durypsl Ha MIIOCKOCTH IPUMEPBI C UCIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YEeTHIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKH C 33JaHHBIMU CBOMCTBAMU:
[IpsIMOYTOJIbHUK, C HapaJUIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, YIJIOB,
JTaroHaieH.
N3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
ITepumerp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
dopMyIIsl
NIEpUMETpa U
TJIOIIA TN
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEPEHUE IO IN
duryp.
IIpakTrueckas

CTOPOHAMHU, NPSMBIMH YTJIAMHU U JIp., pABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKa1aTh CocoObI,
AJITOPUTMBI [TOCTPOCHHUS.

HccnenoBath, UCONb3ys SKCIIEPUMEHT, HAOJIOICHUE,
MOJICJIMPOBAHUE, CBOIMCTBA MPSIMOYTOJIbHHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBHIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclo3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

M3mepsTh ¥ CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATh YIJIbl;
PaCno3HaBaTh OCTPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YTJIbI.
Pacno3naBarth, M300paxkaTh OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYMIOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIBbHUKU.

BbruncjasaTs nepuMeTp MHOTOYTOJIbHUKA, MJI0IA/b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSIMOYTOJIbHUKH,
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pabota «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE €ITUHUIIBI
W3MEpPEHUS UTMHBI U TUIOIAIN.

HUcnonb3oBaTh NpUOIMKEHHOE M3MEPEHUE JTUH U
Ioniaiel Ha KJIeT4aToi 6ymare, mpuOIMmKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU Kpyra

[lonoxxurtenbHbIC U

OTPULATCIIBHBIC YHUCJIA

40

Ilenble yncna.
Monayns uucna,
reoMeTpudecKas
UHTEpIIpeTalusl
MoyJis. UucnoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIC U
OTpHUIIATEJIHHBIC
yucia. CpaBHEHUE
TIOJIOXKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCE.
Apudmernueckue
JICUCTBHUS

C MOJIOKUTEITBHBIMHU
U OTpUIATEIbHBIMU
YHCJIaMH.

Penienre TeKCTOBBIX
3aja4

IIpuBoAMTH PUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11ebIC YUCIIA, TOJIOKUTEIIbHBIE U
OTPULATEIIbHBIE YMCIIA TOYKAMU HA YUCJIOBOM MPSAMOI,
HCII0JIb30BATh YHCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1CJIBIC
YUCIIa; HAXOAUTh MOYJIb YHCIIA.

DopMyJIMPOBATH NMPABUJIA BBIUYKUCIICHUS C TTOJIOKUTETbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYECHUS
YUCJIOBBIX BBIPAXKEHUM, COEPKAIIUX IEUCTBUA

C TIOJIOKHUTEIbHBIMU U OTPUIATEIILHBIMU YA CJIAMH.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKECHUS

JUJ1s1 TpeoOpa3oBaHusl CYMM M MPOU3BEICHUIM
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[IpencraBieHne JaHHBIX

[IpssmoyronbHas
cCUCTEMa KOOPIUHAT
Ha TUIOCKOCTH.
Koopaunatel Toukn
Ha TJIOCKOCTH,
aOcrucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JarpaMMel.
[IpakTrueckas
pabora «Iloctpoenue
JUarpaMm.
Pemienue TekCcTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,

O0BbSACHATH U WIKCTPUPOBATH MOHATHE ITPSIMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI 110 3aJaHHBIM KOOpAUHATAM, HAXOAHUTH
KOOPJIMHATHI TOYEK.

YuraTth cTOI0YATHIC U KPYTOBBIC THArPaMMBbI;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosb3oBaTh HHGOpMALHIO,
MPECTAaBICHHYIO B TaOJIWIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 peaJbHON KU3HU

[IPECTABICHHBIE

B Ta0JIHIAX U

Ha AuarpaMmax
Harmsannas reometpus. IIpssMOyTronbHbIN Pacno3naBaTthb Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenunes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, H300pakKaTh UX

KyO, mpu3ma,
nipamMua, KOHycC,
IIWIAHID, Tap 1
cdepa.
N3obpaxkenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TNIaCTUIINHA, TIPOBOJIOKH
u 1p. [lpuBoauTL NpUMePbI 00HEKTOB OKPYKAIOIIETO MHUPA,
uMerImux GOpMbl HA3BaHHBIX TEJL.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEpILIMHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHUKOB,
IUJIMH]pa U KOHYCA.
IIpakTrueckas
pabota «Co3nanue
Moaenen
MIPOCTPAHCTBEHHBIX
buryp».

IToustne 00bEMA;
€UHUILIBI U3MEPEHUS
o0bEma. O6BEM

N3yuaTth, UCNONB3YS SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIUPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBAa HAa3BaHHBIX TEJ, BHISIBJISATH CX0JCTBA U
Pa3JIHYHUsL: MKy MUPAMUION U IPU3MOI; MEXKTY
HWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEPTKU NMapasiesienunesa, kyoa, mpusmMsl,
MUPAMHUJIBI, KOHYCA, IIIMHAPA; KOHCTPYHPOBATD JTaHHBIC
Tena U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIIH.

Co3aaBath MoJeJIU TPOCTPAHCTBEHHBIX (puryp (u3 Oymaru,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTh HA MoJeJIsIX: JJIUHBI pEOEP MHOTOIPAHHHUKOB,
JTUaMeTp Imapa.

BeiBoauts popmyiry 00bEMA IPSIMOYTOJIBHOTO

IPSIMOYT'OJIBHOTI'O nmapajuieJacnuIie1a.
lapajliejenumeaa, Boruuncasars no gpopmysam: 00bEM NPSIMOYTOIBHOTO
Ky0a, (popMyIEl napajuienenuneaa, Kyoa; ucroyib30BaTh SAUHUIIBI U3MEPECHUS
00BbEMa 00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
MapAJIICIICTIUIICIOB; PelIaTh 3aJa4M C pealbHBIMU TaHHBIMU
[ToBTOpEeHue, 06001IEHNE, 20 IToBTOpEHUE BbruncasiTh 3HaYCHHS BBIPAXKECHUHN, COAEPHKALLNUX

CHUCTCMAaTHU3al A

OCHOBHBIX ITOHSITHI
1 METOJIOB KyPCOB 5
M 6 KJIaccoB,
000011EHNE U
CHCTEMaTH3aIUs
3HAaHUH

HaTypaJIbHBIE, LIEJIbIE, I0JIOKUTEIBHBIE U OTPULIATEIbHbIE
4Kcia, OOBIKHOBEHHbBIE U AECATUYHbBIE JPOOH, BHIMOIHATh
peoOpa3OBaHUs YUCEI U BBIPAXKECHU.

Bri0upaTth cioco0 cpaBHEHUS YUCEN, BBIUUCICHH,
NPUMEHSITH CBOIicTBa apu(pMETUUECKUX JEHCTBUN

JUISL paMOHAIN3AlUU BEIYUCIICHUN.
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Pemarts 3agaum u3 peaqbHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHue 3HAHMSA JIJIsl peIlIeHUs 3a/1a4 U3 APYTUX
MPEMETOB.

PemaTh 3aga4uu pa3HbIMH ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCO0OBI PEIICHUS 3a1a4H.

OcymecTBJIATh CAMOKOHTPOJIb BBINOJHAEMbIX AEHCTBHUN U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI' PAMME

170
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PABOYAS TIPOT'PAMMA YYUEGHOTI' O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa 00EeCneYrBaAET U3YYECHHE APYTHX JUCUUIUIMH, KaK €CTECTBEHHO-HAYYHOrO, TaK U
TYMAaHUTAPHOI'O LUKIIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl POAOJKEHUST 00pa30BaHUs U
B TOBCEJIHEBHON >XuW3HH. Pa3BuTHe y o0Oyyaronmxcs Hay4dHBIX NpPEICTaBICHUN
O MPOUCXOXKACHUM M CYIIHOCTH airedpandeckux aOCTpaklMii, crocode OTpaKeHHs
MaTeMaTHYECKOW HAyKOW SBJIGHHMM M TPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTE€MaTUYeCKOro MOJEIUPOBAHUS B HAYYHOM IMO3HAHMM U B MPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KA4ECTB MBIIIJIECHUS, HEOOXOAUMBIX JIJIs
ajanTalyi B COBpeMEHHOM LM(poBOM oOmiecTBe. M3ydueHue anreOpsl oOecreuynBaeT
pa3BUTHE YyMEHHUS HaOJII0JaTh, CPaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBILUIEHUS, CIHOCOOHOCTH AapryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS W BBIBOABL, (POpMyNHpOBaTh YyTBepxkAeHUs. OCBOECHHE Kypca aiareopbl
o0ecreynBaeT pa3BUTUE JIOTHUECKOTO MBIIUIEHUS OOYYaIOMIMXCA: OHM HCIOJb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCyXICHUsA, OO0O0OIIEHME W KOHKPETHU3AIHUIO,
abcTparupoBanue 1 aHanoruto. O0ydeHue anredpe mpenoiaraeT 3HaYuTeIbHbIN 00BEM
CaMOCTOATENbHON JeATEIbHOCTH 00Yy4arouIuXcsl, TO3TOMY CaMOCTOSITEIbHOE pELICHUE
3a/1ay SBJSIETCA peann3auuei AesiTeIbHOCTHOTO MPUHIMIA O0yUEHHUS.

B cTpykType mporpaMmbl yuyeOHOro Kypca «AireOpa» sl OCHOBHOTO OOILEro
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Ywucna v BBIYUCIICHUSD», « AJreOpaniecKue BRIPaXEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxnas U3 3TUX coAepKaTeabHO-METOAUYECKUX JIMHUMA pa3BUBAETCA Ha
MPOTSKEHUU TPEX JIET U3YUEHHUS Kypca, B3aMMOJEHCTBYS C APYTMMHU €ro JMHUSIMU. B
X0JIe U3y4eHHs] Y4eOHOTro Kypca OOydYaromUMCs MPUXOIUTCS JIOTHYECKH PaCCyXIaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3M ¢ 3TUM B mOporpammy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3Jellax MaTeMaTUYeCKOTO OOpa30BaHUS MU CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHUBEPCAJIHLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « Anredpay sIBIseTCs
€ro UHTETPUPOBAHHBIN XapakKTep.

Conepxanve muHUN «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIEro
U3y4EHUS MAaTEeMaTUKH, CIIOCOOCTBYET pa3BUTHIO Yy OOY4YalOIIMUXCS JIOTMYECKOIro
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JISI TIOBCEAHEBHOM IKU3HH.
Pa3BuTHe NOHATHA O YHUCIIE HA YPOBHE OCHOBHOIO OOIIEro OOpa30BaHMS CBS3aHOC
paIMOHAIBHBIMA U HUPPAIIMOHATLHBIMU YHUCIaMH, (POPMUPOBAHUEM TMPEACTABICHHUIO
JNEUCTBUTEILHOM 4YHUCJE. 3aBEpLIEHUE OCBOEHUS YHWCIOBOW JIMHHUM OTHECEHOK
cpeaHemy oOmiemMy 00pa30BaHHUIO.
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Copnepxxanue OByX aiareOpanyecKux JHUHUN — «AJreOpandeckue BBIPAKECHUS» U
«YpaBHEHHSI Y HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTEeMaTUYEeCKOro arrapaTa, He0OX0AUMOTO JIJIsl pEeIIeHUs 33]]a4 MaTEeMAaTUKHU, CMEKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIETo
oOpa3oBaHus Y4eOHBIH MaTepuaj TPYNIHPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHUH.
AnreOpa [I€MOHCTpPUpPYET 3HAUYCHHE MAaTEMaTUKH KakK s3bIka i1 TOCTPOCHUS
MaTEeMaTUYECKUX MOJIeIICH, OTMMCAHMSI MPOIIECCOB | SIBJICHUH pealbHOTO MUupa. B 3amaun
oOy4deHus anredpe BXOAT TaKkKe JadbHelIIee pa3BUTHE aITOPUTMUYECKOTO MBITUICHHUS,
HEOOXOAMUMOTI0, B YACTHOCTH, /11l OCBOCHHUSI Kypca HH(POPMATUKHU, U OBJIAJICHUE HABBIKAMU
JMEAYKTUBHBIX paccyxkiaeHuid. [IpeoOpazoBaHne CHMBOJBHBIX (OpM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHU S, CIIOCOOHOCTEHN K MAaTEMaTUUYE€CKOMY TBOPYECTRBY.

Conepxanue (QyHKIIMOHAIBHO-TpaUUECKOM JIMHUM HAIEJICHO Ha TMOJIYy4YeHUe
OOy4YarOIIMMUCS 3HAHUN O (YHKIUAX KaK BaKHEWIIEW MaTeMaTH4YeCKOW MOJIETH IS
ONMMCAHMS W HWCCIEAOBAHHUS Pa3HOOOpa3HBIX TIPOIECCOB W SIBICHUN B TMPUPOJE U
oOmecTBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTE€MaTHUKH B pa3BUTUHU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TUTaHy B 7—9 Kiaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYACT CICAYIONIME OCHOBHBIE pasfenbl coaepkanms: «Yuciaa u
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYyHKIIUN.

OOmiee 4YMCIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHUs Yy4eOHOTO Kypca
«Anredpay», — 306 wacoB: B 7 kiacce — 102 yaca (3 vaca B Henmeno), B 8 kimacce —
102 vaca (3 yaca B Hezenmo), B 9 kiacce — 102 gaca (3 yaca B HeZelo).

COJEPXAHUE OBYUYEHUA

7 KIIACC
Yuciia v BHIYUCICHUS

Jpo6u 0OBIKHOBEHHBIE U ICCSITUYHBIE, TIEPEX0]T OT OHOM POopMBI 3amucH 1poden K
npyroi. IloHsTME palMOHATBHOTO YHUCJA, 3alUCh, CPAaBHEHUE, YIOPSAIOYMBAHUE
pallMOHANIBHBIX 4HuceNl. ApupMeTUuecKue JIEUCTBUS C pallMOHAIBHBIMA YHCJIaMHU.
Pemenue 3aa4 u3 peasibHON MPAKTUKKU HA YaCTH, HA IPOOH.

Crenenb C HaTypaJdbHBIM TIOKa3zaTeleM: OIpeJesieHne, mpeoOpa3oBaHue
BBIpQKEHUN HA OCHOBE OMNPEACJICHMS, 3amuch OoJbIIMX uuces. [IpoleHThl, 3anuch
MPOIICHTOB B BHJE JIpoOW W ApoOW B BHUAEC MPOIEHTOB. TpyM OCHOBHBIC 3aJaud Ha
MIPOLIEHTHI, PELICHHE 3a1a4 U3 PEaJbHON MTPAKTUKH.

[IprMeHeHne NPU3HAKOB JEIMMOCTH, PA3IOKEHHE HA MHOMXKHUTEIN HATypaJIbHBIX
YHUCEII.

PeanbHbIe 3aBUCHMOCTH, B TOM YHCIIE TIPSIMasi © 00paTHast MPOTIOPITMOHATIEHOCTH.
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AJiredpanyeckue BbIPaKeHHA

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUA C INepeMeHHOW. JlomycTumele
3HaYeHUs] NEepeMEHHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEXAY BEJIMYMHAMHM B BHJIE
¢opmyinbl. Beruncnenus no ¢opmynaMm. IIpeoOpa3oBaHne OyKBEHHBIX BBIpa)KEHUH,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MPeoOpa30BaHUsl CyMM U MPOU3BEACHUM,
IIPaBUJIAa PACKPBITUS CKOOOK U MPUBEACHUS TOAOOHBIX CIIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

OpHowieHbl M MHorowieHel. CreneHb MHorowieHa. CioOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POPMyJIbl COKPAIIEHHOIO YMHOYKEHUS: KBaApaT CyMMbl U
KBaJpar pazHocTH. Dopmyna pa3sHOCTH KBajapaTtoB. PasznoxeHue MHOTOWIEHOB Ha
MHOKHUTEJIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  ypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHH.

JInHelHOEe ypaBHEHHE C OJTHOM IEPEMEHHOM, YUCIIO KOPHEHN JINHEMHOTO YPAaBHEHUS,
penieHrne JIMHEMHBIX ypaBHEHUU. (COCTaBICHHE YpPAaBHEHHWW IO YCIOBHIO 3aJadH.
Pemenne TEKCTOBBIX 3a/1a4 C MOMOIIBI YPABHEHHM.

JIuneitHoe ypaBHEHHME C JBYMs NEpEeMEHHbIMH W ero rpaduk. Cucrema IBYyX
JMHENHBIX YpaBHEHUH € IByMs MepeMEeHHbIMU. PellleHne cucteM ypaBHEHH ciocoOoM
MOACTAaHOBKH. [ [pMeps! pemennst TEKCTOBBIX 3aJ1a4 C IOMOILBIO CUCTEM YPaBHEHUM.

DOyHKIUU

Koopaunara Toukn Ha npsmoii. YnuciioBble MpoMeXyTKH. PaccTosinue mexay 1ByMs
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3agaHHbBIX Qopmyiamu. UreHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuid. JInaeinas Qynkmus, e€ rpaduk. ['paduk dbyaxkmmm y = |x|. I'paduueckoe
pelIeHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KUIACC
Yuciia 1 BbIYUCTCHUSA

KBagpatubiii kopens u3 uncina. [lonstue 06 uppanmonanibHoM yuciie. JlecsiTuunbie
npuOIMKEHUsT HMppalMoHaNbHbIX unced. CBoiHcTBa apu(pMETHUYECKHX KBaJpPaTHBIX
KOpHEW M UX MPUMEHEHHUE K MPeoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUN U BBIUMCICHHSIM.
JleHCTBUTENBHBIC YHCIIA.

Crenens ¢ 1enbIM NoKazaTesneM U e€ cBoiicTBa. CtangapTHas 3alMCh YMCIIA.

AJiredpanyeckue BbIPaKeHHs
KBaapaTHelli TpEXWIeH, pa3ioKeHHE KBAJIPAaTHOTO TPEXWIeHa Ha MHOXHTEIH.
Anre6panueckas 1pods. OCHOBHOE CBOMCTBO anredpandeckoii 1podu. CioxeHue,
BBIUMTAHUE, YMHOKCHHE, JISICHUE alreOpandecKux Ipooeii. PanimonanbHble BEIpaKEHUS
U UX IpeoOpa3oBaHue.
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YpaBHeHUs U HEPABEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
Buera. Pemienvue ypaBHEHUH, CBOISINUXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocreniune
JTpoOHO-paIMOHAIbHBIE YPAaBHCHHUS.

I'paduueckas mHTEepHpeTands ypaBHEHHH C JIByMs TEPEMEHHBIMH U CHCTEM
JIMHEWHBIX YPAaBHEHUN C ABYMS IEpEMEHHBIMU. [IprMephI pelieHus CUCTEM HEJIMHEWHBIX
YpaBHEHUM C ABYMsI IEPEMEHHBIMM.

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

HucnoBble HEpaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTD HEpAaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJIHOW nepeMeHHON. CHCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTh ONpENENeHUs U MHOXKECTBO 3HAYEHUN (PYHKIMH.
CnocoOsbI 3a1aHus QyHKUIUM.

I'padux pynkuuu. Urenue cBoiicTB pynkumu no e€ rpaduky. [Ipumeps rpadukon
(bYHKINI, OTpaXkarouX peaabHbIe IPOIECCHI.

@OyHKIIMHU, ONUCHIBAIOLINE MIPSIMYIO U 00paTHYIO IPONOPLHOHATIBHBIE 3aBUCUMOCTH,
ux rpadukn. Oynakiun Y = X2, ¥ = x%, y =Vx, y=|x|. ['paduueckoe peuieHne ypaBHeHu#H
Y CUCTEM YPaBHEHUM.

9 KVIACC
Yucsia 1 BbIYMCJICHUS

PanmonanpHbpie 4uciia, UppalMoHaJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIAa KaK
OECKOHEUHBbIE JeCATUYHbIC JpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVICTBUTEIBHBIX 4yucell, apu(pMeTHIECKUe JEUCTBHS
C ICUCTBUTEIIBHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpYXKAIOIIETO  MHpA, JUIMTEIBHOCTH  MPOIIECCOBB
OKPYKaIOIIEM MUPE.

[TpubnuxkEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTh MpUOMMKeHUs. OKpyriieHue
yucen. [Ipukuaka v onieHKa pe3yJbTaTOB BBIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JluneniHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCS K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PelnieHne ypaBHEHHI, CBOISAIIMXCA K KBaJIPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pemieHHsT ypaBHEHUW TPETbEd W YETBEPTOU
CTEIIEHEH Pa3/I0’)KEHUEM HAa MHOXKUTEIIU.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHHH. PemieHne TEKCTOBBIX 3aaay
areOpanvyeckuM METO/I0M.

VYpaBHeHHe C JByMs TMEpEeMEHHbIMU H ero rpaduk. Pemenue cucreM BYX
JIMHEWHBIX YPABHEHUH C IBYMs IIEpEMEHHBIMU. Penenne cucrteM nByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JMHEWHOE, a Jpyroe — BTOpOMl cTemeHu. ['paduueckas MHTEeprpeTanus
CUCTEMBI YPaBHEHUI C ABYMs IIEPEMEHHBIMM.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemMeHHol. KBagpaTHble HepaBeHCTBa. I'paduueckast
MHTEPIPETALs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMs IIEPEMEHHBIMU.

DyHKIUU
Ksanpatununas gpynkius, e€ rpadux u cBorictpa. [Tapadoma, KoopaAuHATHI BEPIIUHBI
napadoJibl, OCh CHMMETPHUH TTapadoJIbI.

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

YuciioBbIe IOCTI€10BATEILHOCTH U NPOrPECCHH

[loHsATME YHUCIIOBOM  IOCJIENOBATEIBHOCTH. 3aJaHUE  IIOCIEN0BATEIBHOCTH
peKyppeHTHOM (hopMyJioit u popMyIioi N-TO YJieHa.

Apudmernueckass U reoMerpuyeckas nporpeccur. Popmyisl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOTrPECCUil, CyMMbI IEPBBIX N YICHOB.

N300paxeHne 4ieHOB apu(phMETUYECKONW U T€OMETPUUECKON MPOrPeCCHil TOUKaMU
HAa KOOPJWHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIN pocT. CIOXKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe  pe3ynbTaThl  OCBOCHHS  MPOTpaMMBI  y4eOHOTO  Kypcak
KOHIly 00yuyeHusi B / KJjacce:

Yucaa u BbIYUCICHUS

BrinonssTh, coueTas yCTHbIE ¥ MUChbMEHHBIE TPUEMBI, apU(METUUECKHUE TeHCTBUS
C pallMOHANIBHBIMHU YUCIIAMH.

Haxonuth 3Ha4eHUs1 YUCIOBBIX BBHIPAKEHHM, MPUMEHSITh Pa3HOOOPA3HbIE CITOCOOBI
Y PUEMBI BHIYUCIICHHS 3HAYCHHUH APOOHBIX BBIPAKEHUH, COMEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC TPOOH.

[Tepexoautes oT omHOW (OPMBI 3amUCH YUCeN K Apyrou (TpeoOpa3oBBIBATH
JECATUYHYIO Ap0oOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAOYUBATH PALIMOHAJIBHBIE YHUCIIA.

OKpyrasTe yucia.

BpINOMHATE NPUKMAKY M OLIEHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YUCTIOBBIX BBIpOXKEHUN. BBINOMHATH AEHCTBUS CO CTENEHSIMU C HaTypalbHBIMU
ITOKA3aTEIISIMH.

IIprMeHATh NpU3HAKU JNEIUMOCTH, PA3JIOKEHHE Ha MHOXHUTEIW HATypPAJIbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIEC 33129, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJIMYHH, TPOICHTAMH, WHTEPIPETUPOBATh PE3yiIbTaThl
pelIeHus 3a1a4 ¢ YIETOM OrpaHUYCHHM, CBSI3aHHBIX CO CBOMCTBAMH paccMaTpHUBaeMBbIX
0OBEKTOB.

AnredOpanveckue BbIPasKeHU

Hcnonb3oBarh anreOpanyeckylo TEPMUHOJIOTHI0O M CHUMBOJIMKY, TMPUMEHSTH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxogute 3HaueHuss OyKBEHHBIX BBIPAKCHUN TMPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Brimonuate npeoOpa3oBaHus 1I€JIOTO BBIPAKEHHS] B MHOTOYJICH MPHUBEACHUEM
MOIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpInonHAT YMHOXKEHHE OAHOWIEHA HA MHOTOWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSITEH (HOPMYJIBbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcylIecTBIATh Pa3JIOKEHUE MHOTOYJICHOB HA MHOXHUTEIIH C IMIOMOIIBI) BEIHECEHUS
3a CKOOKM OONIIEro MHOXKUTEIS, TPYNIUPOBKU ClIaraeMbIX, MpUMEHEHUs (opmyll
COKpAILLIEHHOI'O YMHOXEHUS.

[IpumensTe mpeoOpa3oBaHUsI MHOTOWICHOB [JISi PELICHUS] Pa3IMYHBIX 3a7adyu3
MaTeMaTUKH, CMEXKHBIX IMPEIMETOB, U3 PEATIbHON TPAKTHKHU.

Hcnonwp30BaTh CBOMCTBA CTENEHENM C  HATYPAJIBHBIMU  ITOKA3aTEISAMM IS
npeoOpa3oBaHUsl BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUIia epexoaa
OT MCXOJHOIO0 YpPaBHEHHsS K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS JIM YUCIIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyeckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M MX
CUCTEM.

[TonGupats mpuMepsl ap YHUCEN, SABISIOMUXCS PEIIEHUEM JIMHEHHOTO ypaBHEHUs
C IBYMS [TIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH TpaUK JIUHEHHOTO ypaBHEHHUS C JABYMS
NePEMEHHBIMHU, MOJIb3YSICh TPAPUKOM, MPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMpl IByX JINHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCIOBUIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKUMHA

N300paxaTh Ha KOOPAMHATHONW MpPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, Jy4Yd, OTPE3KHM, HHTEpBajbl, 3alMCbIBATh YUCIOBBIE MPOMEXKYTKU Ha
aJIre0panvecKkoM si3bIKe.

OTmeuaTh B KOOPAMHATHOM MJIIOCKOCTH TOYKHU O 33JJaHHBIM KOOPAWHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHkumid. CTpouts rpaduk QyHKIMH Y = |x|.
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OnuceiBaTh ¢ MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMUMHAMH:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[€Ha, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINM 10 3HAYEHUIO €€ apryMEeHTa.

[lonnmarpy rpaduueckuii cmoco® TMpeAcTaBleHUS W aHaidu3a HWH(GOpPMAIUH,
U3BJIEKaTh U MHTEPIPETUPOBATh MH(OPMALNIO U3 TpapUKOB peaJbHBIX INPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Yucia 1 BbIYUCTICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUIsL CpaBHEHMS, OKPYIJICHHsS WU BBIYMCICHUM, HM300pa)kaTh AEWCTBUTENbHBIE YHCIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUYECKOTO KBaJApPaTHOIO KOPHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIIUX KBAJIpaTHbIE KOPHU, MCIIOJb3Yysl CBOMCTBA
KOpHEM.

Hcnonp30Bath 3anucy OOJIBIINX U MAJIbIX YUCEII C MTOMOIIBIO IECATUUHBIX Ipo0eit
u creneneit yncna 10.

AuredpanvecKkue BbIpasKeHHUs

[TpyuMeHsTh TOHATHE CTETICHU C ILI€JIBIM MTOKa3aTeNIeM, BBITIOIHATh MPe0Opa30BaHUs
BBIPAKECHUH, COJIEPKAIINX CTEIIEHU C IEJIBIM ITOKA3aTEeIIEM.

BBIMOMHATE  TOXKACCTBEHHBIE MPEOOpPa30BaHUSI  PAIMOHATBHBIX  BBIPAXKEHUN
Ha OCHOBE IIPaBMJI ACHCTBUI HAJl MHOTOYWICHAMH U aJIreOpanvIecKUMH JIPOOSIMH.

PacknanpiBaTh KBaJpaTHBIN TPEXUIICH HA MHOKHUTEIIH.

[IpumeHsaTs TpeoOpa3oBaHMsl BBIPAXKEHUNU Il PEIICHUS Pa3IudHbIX 3a7a4
W3 MaTEMATHUKH, CMEXHBIX ITPEIMETOB, U3 PEAIbHON MPAKTUKHU.

YpaBHeHus U HEPABEHCTBA

Pemlare JnMHENHBIE, KBaJpaTHBIE YpPABHEHHUS M PpALMOHAIBHBIE YPaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUH, B TOM
qyclie C MpPUMEHEHHEeM TIpadUyecKux MpeacTaBieHui (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CII UMEET, TO CKOJIbKO, U TIPOYEe).

[lepexonuth OT cI0BECHON (HOPMYTUPOBKH 3a7aud K €€ anreOpanueckoil Moaenu
C IIOMOLIBIO COCTABJICHHUsS YPABHEHMsS WM CUCTEMBl YPaBHEHWH, HMHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJyYEHHBIN PE3yJIbTaT.

IIprMeHATE CBOWCTBA YUCIOBBIX HEPABEHCTB I CPABHEHHUs, OLICHKH, pellaTh
JVUHEWHbIE HEPAaBEHCTBA C OJHON NEPEMEHHOM M MX CHUCTEMBI, JaBaTh rpapUuecKyro
WJUTFOCTPALIAI0 MHOKECTBA PEIIEHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

44



DOyHKIUU

[ToHumaTe W WHCHOJB30BaTh (DYHKIIMOHAJIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O3HAYCHMsI), OMNPEACNATh 3HaueHHWE (YHKIUU 110 3HAYCHHIO
apryMeHTa, OIpeJesTh CBOMCTBA (DYHKIINUHU IO €€ TpaduKy.

CtpouTtb rpaduku 2JIeMEHTApHBIX (DYHKITUN BUIA:

y=", y= x2, y= x3,y = V& ¥y = |x|, onuchIBaTh cBOIiCTBA UMCIIOBOI (yHKIIH
X

1o e€ rpauky.

[IpenMeTHBIC pe3ysbTaThl OCBOCHHS MPOTPaMMbl y4eOHOTO Kypca K KOHILY
oOydenwms B 9 Kjacce:

YucJia ¥ BbIYHCTECHUA

CpaBHMBATH U YIIOPSIOUYNBATH PALTMOHATIBHBIE U UPPAIlMOHAJIBHBIC YKCIIA.

Breimonuars apudmernueckue NEUCTBUS C pallMOHAIBHBIMU UYHCIIAMH, COYETast
YCTHBIE W TIMCbMEHHBIE TPHUEMBI, BBINOJHATH BBIUUCIEHUS C HWPPAUUOHAIBHBIMU
YHCJIaMH.

Haxomutes 3Ha4YeHHs CTENEHEW C LEIbIMH MOKA3aTEIsIMA U KOPHEW, BBIYUCIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh  JI€MCTBUTEIbHBIE YHUCIA, BBINOJIHATH MNPUKUJKY  pe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKECHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrare nuHeElHBIE M KBaJpaTHBIE YPAaBHEHUS, YPABHEHUS, CBOISAILIMECS K HUM,
npocTeiiime ApoOHO-palMOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMbl IByX JIMHEHHBIX YPAaBHEHUHN C IBYMsI IIEPEMEHHBIMU U CUCTEMBI
JIBYX YPaBHEHHM, B KOTOPBIX OJTHO YPABHECHUE HE SIBIACTCS JIMHEMHBIM.

Pemartb TekcTOBbIE 3a1aul anreOpandyeckuM CIOCOOOM € MOMOIIBbIO COCTaBIICHMUS
YPAaBHEHMS WM CUCTEMBI JBYX YPABHEHUH C JBYMs [IEPEMEHHBIMH.

IIpoBoauTE MpOCTEUIINE UCCIECAOBAHUS YPABHEHUW U CUCTEM YPaBHEHUH, B TOM
yycie ¢ NpUMEHEHHEM TrpadUuyuecKuX NpeAcTaBlieHuid (yCcTaHaBIMBATh, HMEET JIU
ypaBHEHUE WJIA CUCTEMA YPABHEHUH PEILIEHUs, €CIIH UMEET, TO CKOJIbKO, U TIPOYEe).

Pemate nuHelHbIE HEPABEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, M300paXKaTh pellieHne
HEPABEHCTB Ha YMCIIOBOW MPSIMOM, 3alIUCHIBATH PEIIEHUE C IIOMOIIBIO CUMBOJIOB.

Pemare cucremsbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIFOYAOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PEILIEHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
MPSIMOM, 3aIIMChIBATh PELICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUH PA3IMYHbBIX 3a1a4.

DyHKUIMHA
Pacmo3naBate GyHKIMM W3ydYeHHBIX BHUAOB. [loKa3piBaTh CXEMaTUYECKU

pacroyio)keHue Ha KOOPAWHATHOM IUIOCKOCTH rpadukoB (QYHKIMHA Buma: y = RX,
£ _

y=fkx+b, y=_, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucuMoctu
X

OT 3HaYeHUI KOA(P(UIIUEHTOB, OMMMCHIBATH CBOWCTBA (DYHKITHIA.
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Ctpouth u wu300pakaTh CXEMaTHYECKH TpadUKH KBAJAPATUYHBIX (YHKITUH,
ONMKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUHN MO UX Tpadukam.

Pacnio3naBaTh kBaapaTH4yHyl0 (GYHKIHMIO 1O (opmylie, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX QYHKUIUNA U3 peaTbHOM KU3HU, GU3UKU, TEOMETPUU.

Yucii0BbIe IOCIEI0BATETbHOCTH U NPOIPECCUH

Pacrio3naBaTh apu(pMeTHUECKYI0 M TEOMETPUUECKYIO MPOTPECCHH MPU PA3HBIX
crioco0ax 3a1aHusl.

BhBINOMHATE BBIYUCIEHUS C HCTIOIB30BaHHEM (HOPMYII N-T0 YjeHa apuPpMETHUECKON
Y TEOMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbI OCIEA0BATEILHOCTH TOYKAMHU Ha KOOPAMHATHOM MJIOCKOCTH.

Pemrars 3agaum, CBsI3aHHBIE C YMCIOBBIMU IOCJIENOBATENBHOCTAMH, B TOM YHCIIE
3aJ]auy U3 peaJbHOM KU3HU (C UCIOJIB30BAaHUEM KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHA).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue paznena |KomnnuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS
(Tembl) Kypca 4acoB COZIEp)KaHUE
Uucrna v BBIYUCTICHUS. 25 [Tonsarue CucreMaTu3upoBaTh U 000raliaTh 3HAHUS
ParmonannHbBIE UnciIa pPalMOHAIIBHOTO YUcaa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATB U YNOPSII0YMBATH JAPO0H, MPeoOpPa30BHIBAS
JNEUCTBUS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YHOPSIAOUMBAHUE
PalMOHAIBHBIX YUCEIL.
CreneHnb

C HaTypaJbHbIM
MIOKa3aTeJIeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOLICHTHI

W3 peaibHON
MPAKTUKH.

IIpu3Haky genuMocTy,
Pa3oKEeHUA

Ha MHOKUTEIN
HaTypaJbHBIX YHCEIL

OOBIKHOBEHHBIE B JICCATUYHBIE, B YaCTHOCTH B OECKOHEUHYIO
JNECATUYHYIO IPOOb.

IIpuMeHsATH pa3Ho00pa3HbIe CIOCO0bI U NPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKaimx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPU HEOOXOAUMOCTHU AECATUUHYIO IpOOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C IETBIMU
YUCTIAMH.

IIpuBoAUTH YKCI0BbIEe U 0YyKBEHHbIE IPUMEPbI CTETICHU
C HaTYpaJIbHBIM MOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAHHUSI CTENIEHHU U MOKa3aTelis CTeNeHU, HAaXOIUTh
3Ha4YeHUs cTerneHei puaa a" (a — ao00e parMoHaIbHOE
YHUCI0, N — HATYpaJIbHOE YKCIIO).
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PeanbHbie
3aBucuMOcCTH. [Ipsmas
1 oOpaTHas
MPOMOPIIMOHATILHOCTH

IloHUMATBL CMBICH 3aITUCH OOJIBIITUX YUCET C TIOMOIIIHIO
JECATUYHBIX Apo0Oei u creneneit ynucia 10, npuMeHATh UX
B PEAIbHBIX CUTYaIUsIX.

IIpuMeHATH IPU3HAKY IETUMOCTH, PA3JIOKEHUSI Ha
MHOXXHUTENIN HATypaJbHbIX YUCE.

PemaTh 321244 Ha YacTU, IPOLIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE ApoOu (MPOLIEHTA) OT BEJIMYMHBI U
BEJTUYHUHBI TI0 €€ 1poldu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTaBIISIECT OJ[HA BEJIMYUHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMKCH PEIICHU TEKCTOBBIX 3a/1ad.

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OTPEICICHUS,
IPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITMOHAIBHBIE
3aBUCUMOCTH MEX]y BEIMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peabHOTO MHUPA, U3 APYTUX YICOHBIX
IPEIMETOB.

PemiaTh npakTUKO-OPUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MIPOLICHTHI, PSIMYIO U 00PATHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIIAH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAKECHUS.
IIepemenHbIE.
Jomnyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DopMyJIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIMKOMH,
NPUMEHSITh €€ B IIPOIIECCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTs 3HaueHWss OYKBEHHBIX BRIPAKCHUM MTPU 3aJJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJTIaM.
BoInosHATH TpeoOpa3oBaHus 11€JIOT0 BhIPAKCHUS

B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX CIaraeMbIX,
pPacKpbITHEM CKOOOK. BBINOIHATH YMHOXEHUE OTHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
npUBeICHUE

HOI[06HI>IX cJlaraCMbIX.

CBolicTBa CTEICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHUE
MHOTOYJICHOB.
dopMyibl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHOKUTEIN

Ha MHOT'OYJIEH 1 MHOTI'OYJIEHA HA MHOT'OYJIEH, IPUMEHATH
(dbopMyIbl KBaZpaTa CyYMMBI U KBaJipaTa pa3HOCTH.
OcyumecTBIATH Pa3IOKEHNE MHOTOUJIEHOB HA MHOKUTEIN
MyTEM BBIHECEHHS 32 CKOOKU OOIIET0 MHOXKHUTEIIS,
npUMEHEHHUs: (POPMYJIbI pa3HOCTH KBAJPaToB, Gopmyn
COKpAIEHHOIO YMHOKECHUS.

IIpumensiTh npeoOpa3oBaHNe MHOTOUJICHOB ISl pEIICHUS
Pa3IMYHBIX 33]1a4 U3 MATEMATUKH, CMEKHBIX IIPEIMETOB,
U3 PEAIbHOM MPAKTUKHU.

3HAKOMHTBHCH ¢ HCTOPHEN Pa3BUTUA MAaTEMATUKHU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeodpa3oBaHUs
YpaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHCHUU.
JIunelinoe ypaBHEHUE

Pemiateb nuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPaBWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosee npocTtoro Bujaa. [lpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YUCIIO KOPHEM YPABHEHHUS.
IHox0upaTs mpuMepbI Nap YKCE, IBISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 C MOMOUIBIO
YPaBHECHUM.
JIunenHoe ypaBHEeHUE
C NBYMs
IIEPEMEHHBIMU U €0
rpa¢uk. Cucrema 1ByX
JIMHEWHBIX YPaBHEHUN
C JBYMs
IIEPEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOIB3YSICh TPaPUKOM,
NPUBOAMTH IPUMEPbI PELICHUS YPABHEHUSL.

HaxoauTh penieHue CUCTEMbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMS IEPEMEHHBIMU.

CocraBisTh U pemiaTh ypaBHEHHUE WM CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a4l, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MTPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOpJIUHATHOM
MPSIMO.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aIaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIINE 33JTaHHBIM KOOpAUHATAM, Ty4d, OTPE3KH,
WHTEPBAJIBL; 3aMMCHIBATh X HA aJIreOpandecKoM SI3bIKE.
OTMeyaTh B KOOPAUHATHOM MJIOCKOCTH TOYKH TIO
3aJJaHHBIM KOOPJAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (JOPMYJIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpumeHsATH, H3y4YaTh MPEUMYIIECTBA,
HHTEPHPETHPOBATH IPAPUIECCKUI CTIOCOO MTPEICTABICHUS
Y aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTthb noHaTre GyHKIINH, OBJIA/ICBAThH
(GYHKIIMOHATBFHOW TEPMUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + b,

50



Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GpyHKIMH.
['paduk pyHKIIHUM.
CpoiicTBa pyHKIUH.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

K03 urmreHToB K u b.

Crponth rpaduku 1vHeHON GyHKIMHA, QYHKIUHA Y =] X |.
HUcnouab3oBath nM(ppoBbIe pecypehbl 11 IOCTPOEHUS
rpadukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEN B PEAIBHBIX
IIPOIIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHMHON (YHKIUH.
['paduk Pynkiun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bb10upaTh, IpUMEHATH OLIEHUBATH CNIOCO0BI CPAaBHEHUS
OCHOBHBIX ITOHATUI YKCeJl, BBIYUCICHUA, TPeoOpa30BaHUid BBIPAXKECHHUI,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHUi,
ITOCTPOCHHUM.
Pemiats 3aga4mn u3 peanbHOM )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl peIlieHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKcTOBBIC 32/1a4H, CPABHUBATH, BLIOUPATH
CIoCo0bI pEIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1IO ITPOT'PAMME
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8 KJIACC

KBazgpaTHbie KOpHU

u3 yucia. [lonsarue
00 UppalMoOHATILHOM
yuciae. JlecsaTuanbie
MPUOIIMIKEHUS
HUppAMOHATBLHBIX
YHCEJL.
JleficTBUTETTBHBIC
yucina. CpaBHeHuUe
JNIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X? = a.

CaoiicTBa
apupMeTHIECKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIE KOPHU

Hanmenosanue paznena |KoaudecTso OcHOBHOE OCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIUXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIICHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH OIpeeeHUue KBaIPaTHOTO KOPHS

U3 yncia, apuhMEeTHIECKOro KBaIpaTHOTO KOPHS.
IIpuMeHsTH ONEepanyio U3BJICYCHUS KBAIPAaTHOIO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJIbKYJISATOP.
OueHnBaTh KBAIPATHBIE KOPHHU LIETBIMU YUCIIAMU U
JECATUIHBIMU JPOOSMHU.

CpaBHUBATH U YNOPAX0YUBATH PALIMOHAIIBHBIC U
VMppalMOHAIBHBIEC YUCIA, 3alIMCAHHBIE C IOMOILBIO
KBaJIPaTHBIX KOPHEM.

HccaenoBars ypaBHEHNE X2 = @, HAXOJAUTH TOYHBIE U
npubInKEHHBIE KopHU Tipu a > 0.

HccaexoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM KaJIbKYJISITOPa
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apU(PMETHUECKUX KBAIPATHBIX
KOpHEH; IPUMEHSTh UX ISl TPeoOpa3oBaHMUs BEIPAKECHUIA.
BoInoJHATH Npeo0pa30BaHUs BBIPAKECHUI, COJEpKAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 FeOMETPUYECKUX U puznueckux Gopmyi.

BbI4ucIsATh 3HAYEHUS BBIPAKEHNM, COJICPKAIIUX
KBaJIpaTHBIE KOPHU, UCTIONB3YS TPU HEOOXOIUMOCTH
KQJIBbKYJIATOP.
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Hcnoab3oBaTh B X0€ pELICHU 3a/1a4 HJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS MaTEMaTUKU

Yuiciia U BEIYUCIICHUS.

CrereHsb C HEIbIM

DopMyJTHPOBATH ONpeieIeHUe CTEIICHU C LIEJIbIM

CreneHp ¢ LEIbIM II0KA3aTEeJIEM. II0Ka3aTEeIIEM.
[TOKA3aTeIeM CranpaprtHas 3anuch IIpeacraBiasATh 3anMCch OONBIIMX U MAJIBIX YUCEN
qHUCa. B CTaHAApTHOM Bujie. CpaBHHBATD YNCJIA U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3aMMCcaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaIoLIEro MUpa Hcnonb3oBaTh 3alIMCh YUCEll B CTAHAAPTHOM BHJIE
(OT BIeMEHTapHBIX JUTSL BBIPQXKEHUS pa3MEPOB OOBEKTOB, NJTUTENBHOCTU
4aCTULL IIPOLIECCOB B OKPYKAIOILLIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOi (popme
O00BEKTOB), Y WUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTENIEHU
JUTUTEIBHOCTD C LEJIBIM TIOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENECHU JIJIsl IPeoOpa3oBaHus
B OKpY’KaIOIlEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LEJIBIM II0KA3aTEIIEM.
CBolicTBa CTENIEHU BbInoJHATH JelCTBUSA C YMCIaMH, 3aITMCaHHBIMU
C LIEJIBIM IIOKA3aTeIeM | B CTAaHJAPTHOM BHJIE€ (YMHOXEHUE, IEJICHUE, BO3BECHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUs. KBagpaTHbIi TPEXUJICH. BO3MOKHOCTb €T0 Pa3I0KEHUsI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJPaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUS.
AnreOpandeckast Ipoob

15

Anrebpandeckast
npoOb. JlomycTuMeble
3HAYCHUS
MIePEMEHHBIX,
BXOJISIINX

B alireOpanyeckue
BBIPKCHHUS.
OCHOBHOE CBOMCTBO
anreOpanyecKou
npobu. CokpallieHue
JpoOeid.

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpanyecKux
JpOOeid.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue Boipaxkenus. Haxoaurp
00JacTh onpeAesieHUs palliOHAILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIBIO KaIbKYJISATOpPA.
DopMyIMPOBaTHh OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro [l IpeoOpa3oBaHusl Ipooeil.
BbInoJaHATH AeiicTBUA ¢ anredpanyeckuMu ApoOsMH.
[IpumeHnsTh peoOpa3oBaHUsl BRIPAKEHUN JJI PELICHUS
3ana4y. Beipaxarh nepemennblie u3 hopmy (HGU3NIECKUX,
r€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaIMH)
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YpaBHEHUS U HEPABEHCTBA.
KBagpaTHbie ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. HenosHoe
KBaJpaTHOE
ypaBHeHnue. opmyna
KOpPHEH KBaJIPaTHOTO
ypaBHeHUs. Teopema
Buera.

Pemenue ypaBHeHUN,
CBOJISAIINXCS

K KBaJIpATHBIM.
[Ipocreiimme qpoOoHO-
palroOHaIbHbIC
YpaBHEHHS.

Pemienue TeKkCTOBBIX
3a7a4 C TOMOILBIO
KBaJIpaTHBIX
YpPaBHEHUU

Pacno3HaBaTh KBaJIpaTHBIC YPABHEHHUS.

3anuceiBaTh (POPMYJTy KOPHEH KBAJAPATHOIO YPABHEHUS;
pelaTb KBaJApaTHbIe YPABHEHUsS] — IOJIHBIE U HETIOJIHBIC.
IIpoBoauTs npocTeinue UCCaAeA0BAHU KBAPATHBIX
YPaBHEHUM.

Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,

C TIOMOIIIBIO MPEe0OPa30BaHMI M 3aMEHOM TIEPEMEHHOM.
HaOuroaaTh 1 aHAJIM3UPOBATH CBSI3b MEXIY KOPHSAMHU U
KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHHUS.
®opmyaupoBaTh TeopeMy Buerta, a Takxe oOpaTHYyIO -
TEOPEMY, IPUMEHATH 3TH TEOPEMBI ISl PEILICHUS

3azaad4.

Pemath TeKkCTOBBIE 321a4H aNTreOpanuecKUM CIIOCOOOM:
NEPEXOAUTH OT CIOBECHOU (POPMYIMPOBKHU YCIOBUS 3a7a4n
K aJireOpandecKkoi MoJIeIu MyTEM COCTaBIICHUS YPABHEHMS,
pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
pe3yJbTar.

3HAKOMHUTBCS € MCTOPHMEN Pa3BUTHS aNreOphI

YpaBHEHUS U HEPABEHCTBA.
Cucrembl ypaBHEHUI

13

JIuneiinoe ypaBHeHune
C IBYMs
IIEPEMEHHBIMH, €TO
rpaduk, mpuMepbl
pELICHUs] YPaBHEHU
B LIEJIBIX YMCIIAX.
Pemenue cucrem nByx
JIMHEWHBIX YPABHEHUN

Pacnio3zHaBaTh JTMHENHHbBIE YPABHEHHUS C IBYMs
NIEPEMEHHBIMH.

CrpouTh rpaduky TMHEHHBIX YPABHEHH, B TOM YHCTIE
HCIO0JIb3Ys LM poBbIE pecypcehl.

Pazimyarh napajuienbHbIe U IEPECEKAIOLINECS MTPSAMbBIE
110 UX YPABHEHUSM.

Pemath cucTembl ABYX JIMHENHBIX YPABHEHUN C IBYMSI
IIEPEMEHHBIMU I0ICTAHOBKOU U CIIOKEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpaBHEHUM C ABYMS
MIEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pematb npocTeilime cucTeMsl, B KOTOPBIX OJHO

Y3 YPAaBHECHUU HE SBJISICTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHHUS C IByMsI IEPEMEHHBIMH M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 32/1a4M AIT€OPANYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBeHncTtpa

12

YHucnoselie
HEPABEHCTBA U UX
CBOKMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
peuienue. Cuctembl
JIMHENHBIX HEPABEHCTB

DopMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTFOCTPUPOBATH UX HA KOOPAMHATHOM NIPSIMOM, JOKA3bIBATH
anreOpanyeckKH.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a1a4.
PemiaTe TuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pElLIEHUE CUCTEMBI HEPABEHCTB HA YUCIIOBOW MPSIMOU
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C OJHOM NIEPEMEHHOU
Y UX PELICHHUE.
N3o0pakenne
pelIeHns TMHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YHMCJIOBOM
PAMON

OyHKIWH. [lonsiTue pyHKUUM. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeieNieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruucasaTs 3Havennst GyHKINMA, 3aJaHHBIX HopMyTiaMu
3HAYEHUN (DYHKLIHH. (mpu HEOOXOAMMOCTH MCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObI 3a1aHus COCTABJISATH TA0JMIbI 3HAYEHUH QYHKIIUU.
byHKIMA. CtpouTh no TouKkaM rpaguku GyHKIIUN.
['padux byHKIIHN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (hyHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpaxeHue Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccnenoBarh npumepsl rpa@UKoB, OTPaXKAIOIMIMX pealbHbIE
npotecchl U siBjeHus. [IpuBoauTH NpUMePHI POIIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBAMHM.
Hcnoab30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUTSl IOCTPOEHUSI TpaMKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
OyHKIUH. UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpaduka QyHKIIMN 3HaAYCHUE OTHOM

Uucnosbie QyHKINH

rpadukoB QyHKIIHIA.
[Ipumeps! rpadukoB

13 pacCMaTpPUBAEMBbIX BEJIUYUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI10i 3aBUCHMOCTD
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bynxmi,

MCKIY BCIIMIYNHAMU.

OTPAXKAIOIIUX OnuchIBaTh XapakTep U3MEHEHUS OJJHON BETUYUHBI
peaIbHBIE MPOLIECCHI. B 3aBHCUMOCTH OT U3MEHEHUS JIPYTOM.
OyHKIWH, Pacno3naBath Bubl 3ydaembix GyHkmnmii. [loka3biBaTh
ONACBIBAIOINC CXeMATHYECKH MOJIOKEHUE HA KOOPAUHATHON TIIOCKOCTH
IPSIMYIO U 00paTHYo rpadukoB QyHKIMIA Bupa: Yy = X3,y =x3,y =Vx, y = |x|.
NPONOPIHOHAITLHBIC HUcnoab3oBaTh PyHKIHOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NPeACTABJECHHUSA IS PEIICHUS U UCCIIEIOBAHNS YPABHCHUHN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumeHsaTs HUPPOBBIE PeCypPChI IS IOCTPOCHUS
y =X rpaguKoB QyHKIIHIA
DOyHKIUU
y =x4,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHUE 1 00001IEHNE [loBTOpEHNE Bpi0MpaTh, NPUMEHATH, OLICHUBATH CIIOCO0BI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJIacCOB, 0000IIEHHE
3HaAHUH

YuCell, BIYUCICHUN, MPeoOpa3oBaHUil BbIpaKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUMN U
CaMOITPOBEPKY pe3ysIbTaTa BEIUUCICHUM, MpeoOpa3oBaHuH,
ITOCTPOCHHUI.

PemiaTs 3a1auM U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTU4YECKHUE 3HAHUS JIJIsl PEIICHUS 3a/1a4 U3 IPYTrUx
pEeAMETOB.

PemiaTh TeKCTOBBIE 32/1a4M, CPDABHUBAThH, BLIOUPATH
CIOCO0OBI PENICHUS 3a1a41

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KJIACC

HanmenoBanue paznena  |[KommuecTBo OcHOBHOE OcCHOBHBIE BUJIBI IEITEIIHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB COZIEpKaHUE
Uucna 1 BEIYUCIICHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh nmpeacraBJIieHHs O YKHCIIAX: OT MHOXKECTBA
JlelicTBUTEIbHBIE YKCTIa UppalMOHAIbHBIC HaTypaJIbHBIX YUCEN 0 MHOKECTBA ACHCTBUTEIIBHBIX YHCEL.
4uCia, KOHEYHBIE U O3HaAKOMHTBCSI C BOBMOXHOCTBIO ITPEICTABICHHUS
OEeCKOHEUYHbIE NEHCTBUTENIBHOTO YMCIIAa KaK OECKOHEYHOHN JAeCATUYHON
JECATUYHBIE JPOOH. JIpoOH, IPUMEHSITh JI€CITUYHbIE TPUOIKEHUS
MHOXeCTBO pPalMOHAIBHBIX U UPPAIIUOHAIIBHBIX YUCEN.
JNEUCTBUTEIBHBIX MN300paxaTh 1eHCTBUTEIBHBIC YACIA TOUKAMHU
YHUCE,; KOOPJIUHATHOM IPSIMOM.
NEUCTBUTEIbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPSAA0YUBATH
yucia Kak JEMCTBUTEIbHBIE YUCIIA.
OEeCKOHEUHbIE BbInoHATH, coyeTasi yCTHbIE U TUCbMEHHBIE TPUEMBI,
JECSTUUHBIE TPOOH. apudgmMeTnyecKue AeiiCTBUSA C PAlMOHAIIBHBIMU YUCIIAMH;
B3anMHO 01HO3HaYHOE | HAXOAMTb 3HAYEHHUS CTEIICHEW C LEIbIMU ITOKA3ATENSIMU U
COOTBETCTBHUE MEXY KOpHEW; BBIYMCJISATH 3HAUCHUS] YUCIOBBIX BBIPAKEHU.
MHO>KECTBOM IHosyuyuTs npeacraBjieHne 0 3HAYUMOCTH
NEeUCTBUTEIBHBIX JIEMCTBUTENbHBIX YHCEJT B MPAKTUYECKOU JeATEIbHOCTH
YUCENT U MHOXKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHOM AHAJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
PSIMOM. NPUOJIMKEHUS ACUCTBUTEIBHOTO YUCIA TPU PELICHUN
CpaBHeHue 3aja4.
JICUCTBUTEILHBIX uKcesl, | OKPYIrJIfTh JeHCTBUTEIbHBIE YUCIA, BHINIOJHATH
apudmernyeckue NPUKHWAKY pe3ybTaTa BBIYMCICHUI, OLEHKY 3HaYEHU I
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTb
MPUOTMKEHUS.
OkpyriieHUE Yucel.
[Ipukuaka u oleHka
pe3yJbTaToOB
BBIYUCJICHUH

YU CJIOBbBIX BBIp&)KGHHﬁ.
3HAKOMUTBLCA C HCTOpHeﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHeHui,
CBOJSILNXCS

K JINHEHWHBIM.
KBamgpaTtHoe
ypaBHeHUe. Pemenne
YPaBHEHU,
CBOJSILNXCS

K KBaJPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUH TPEThEU

Y YETBEPTOU CTEIICHEU

OcBauBarth, 3alIOMMHATH U IPUMEHATH I'PapuyecKkue
MeTO/AbI IIPU PELICHUH YPABHEHUI, HEPABEHCTB U UX
CUCTEM.

Pacno3naBats 1iesbie U IpOOHBIE YPaBHEHUS.

Pemiats JinHelHbIC U KBA/APATHbIC YPABHEHM,
YpaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIIHE TPOOHO-
paLMOHAJIbHBIC YPABHEHUS.

IIpeanarars BO3MOXKHBIE CIOCOOBI PEIIEHHS] TEKCTOBBIX
3a/1a4, 00Cy:KIaTh UX M peliaTh TEKCTOBBIE 3a/1a4U
pPa3HBIMHU CITIOCOOAMH.

3HAKOMUTBCS € HCTOPHEH PA3BUTHS MAaTEMATUKH
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pa3ioKEeHUEM
Ha MHOKHUTEJH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMS
IIEPEMEHHBIMH U €TI0
rpaduk.

Cucrema nByx
JIMHEWHBIX YPaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YpPaBHEHUI, OJTHO

13 KOTOPBIX JIMHEWHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLs
CHUCTEMBI yPaBHEHUN

C IByMsI IIEPEMEHHBIMH.
Pemenne TekcToBhIX

OcBauBaTh U NPUMEHATH IPUEMBI PELICHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPaBHEHUE HE
ABJISIETCS JINHEUHBIM.

Hcnoan3oBarh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS ISl PeLICHUs] U MCCJIeI0BAHUS YPABHEHUI
U CUCTEM.

AHaJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYyJIMPOBKY YCIIOBHS 3aJ1a4u K alreOpanyeckor Moienu
IyTEM COCTaBJICHUS CHCTEMBI YPABHEHUH; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBHCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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3a/1a4 anreOpandecKuM
CIIocoO0M

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U UX HEpPaBEHCTBA; UCII0JIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBONCTBA. BbinoHATH MpeoOpa3oBaHus HEPABEHCTB, MCIOJIb30BATH
JInnelinble JUIsL IpeoOpa30BaHUs CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBaTh JIMHEWHBIE U KBAJAPATHBIE HEPABEHCTBA.
C OTHOM EPEMEHHOMN Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEILICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
Cucremsl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OAHOMN ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHON U UX M300paxaTh penicHUE HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelIeHHUE. HAa YHUCJIIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBanparnsie CHUMBOJIOB.
HEPABEHCTBA U UX Pemiats kBafpaTHbIE HEPABEHCTBA, UCITONB3YS
peLIeHHuE. rpaduyeckue npeCcTaBICHuUs.
I'padmueckas OcBauBaTh U IPUMEHATH HEPABEHCTBA IIPU PELICHUN
UHTEpIIpeTaLns Pa3JIMYHBIX 337124, B TOM YUCJIE IPAKTHKO-
HEPABEHCTB U CUCTEM OPHUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMHU
OyHKIMU 16 KBagpaTtnunas Pacno3naBaTth BHIbI U3y4aeMbIX (YHKIIHIA;

bynkus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPJIMHATHI BEPIITHHBI
napaboJibl, OCh

WTIOCTPHPOBATH CXeMATHYECKH, 00bSICHATH
pacnoJiokeHre Ha KOOPJAUHATHOM IIIOCKOCTH rpauKoOB

Gynxuuii Buga: Y = kx,y = kx+ b,y = k_, y = X2,
X
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CUMMETPUH Mapaldobl.

I'paduku pyHKIMIA:
y =KX,
y=kx + Db,
Kk
y = _,
X
y= x4y
= X3’y:
\/x,y =
| x|

y =x3,y =,y = | x| B 3aBHCHMOCTH OT 3HAYCHUIA
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOICTBA.
Pacno3naBath kBagpaTruHyto GyHKIHIO 110 GopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaybHON KU3HU, PU3UKHU, TEOMETPHUH.

BoisBasasTh 1 0000111aTh 0COOCHHOCTH IrpaduKa
KBaJApaTUYHON PyHKIUU Y = ax? + bx+ c.

CTpouthb 1 N300pakaTh cXeMaTHYECKH TPAPUKU
KBaJIpaTHUHBIX (PYHKIIHA, 3aJaHHBIX (hOpMyTamMu BUA
y=ax’, y=ax?+q,y=a(x +p)3y=ax?+bx+c.
AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA U3YUYEHHBIX
GyHKIUH 17151 X TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO
HU(POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

ITonsaTue ynciIoBOM
IOCJIEIOBATCIBLHOCTH.
3amanue
ITOCJIEIOBATEIBHOCTH
PEKYPPEHTHOM
dbopmynoi u

dbopmyIoii N-To YieHa.

Apudmernueckas u
reoMeTpu4ecKas
IIPOTPECCUH.
@opmyJibl N-ro YieHa
apupMeTHIECKON 1
F€OMETPUUECKOMN

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH PeYeBbie BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3AHHOW C IOHSITHEM
IIOCJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
NOCJIEA0BATEIBHOCTH WU PEKYPPEHTHYIO (POPMYITY

¥ BBIYUCJIATH WICHBI [10CIEA0BATEIBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcranaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU

MMOoCJICA0BATCIbHOCTH, €CJIM BLIITMCAHBI IICPBBIC HECKOJBKO

€€ WICHOB.
Pacno3naBath apuMeTUYECKYIO U TEOMETPHUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOaX 3adaHUs.
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MPOTPECCUM, CYMMBI
MEePBBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTHIECKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAWMHATHOMN
IJIOCKOCTH.
JIuHenHbIl U
SKCIOHEHINATbHBIN
pOCT.

CI10HBIE POLIEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPecCrii, CyMMbI
MEPBBIX N YJIECHOB.

N3006paxkaTh 4IeHBI TOCIEIOBATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIIOCKOCTH.

PaccmaTrpuBath npuMepsbl NPOLECCOB U ABJICHUN

U3 peasbHOM JKU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apu(pMETUYECKOIN MPOrpeccru, B TeOMETPUIECKOM
IPOrpeccuu; U300pakaTh COOTBETCTBYIOINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHUCJIE 3aa4d U3 peabHOM
’KU3HH C UCITOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTHH
(9MEeKTPOHHBIX TaOIUII, TpaUUECKOT0 KabKYJISTOpA U T.11.).
PemaTh 3a1a9n Ha CII0KHBIE TIPOIEHTHI, B TOM YHCIIC
3aJlayy U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KQJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MAaTEMATUKH

[ToBTOpEHue, 00001ICHUE,
CHUCTEMATHU3aINS 3HAHUU

18

Yucaa u
BbIYMCJIEHHS (3AIKCh,
CpaBHEHUE, JECHUCTBUS
C ICMCTBUTEILHBIMU
YUCJIaMU, YUCIIOBAas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLINH;

OmnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJ MHOXECTBAMHU; MCIIO0JIb30BATh rpapuiecKoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, ITPU PEIIEHUU 33]1a4 U3 JPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NedCTBHSA, CBSI3AHHbIE C YUCJIAMHU: HATYPAIBHOE YUCJIO,
IIPOCTOE U COCTABHOE YHCIIA, IETMMOCTh HaTypalbHbIX

65




OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3a71a4

qyuCes, MPU3HAKU JICIMMOCTH, LI€JI0€ YHUCIIO, MOYJIh YHCIIA,
OOBIKHOBEHHAsSI M IECSITUYHAS JPOOHU, CTaHIaPTHBIN BU/T
qucia, apupMEeTUUIECKUN KBaJIpaTHBIN KOPEHb.
BbINoJIHATH 1eiicTBUS, CPABHMBATDH M YIIOPSIA0YMBATH

apuPpMETHIECKIM YHCIIa, MPEACTABISTH YACIa HA KOOPIUHATHOM MPSMOH,
CrIocoooMm) OKPYIJISTh YMCIA; BHINOJHATH NPUKUAKY H OLIEHKY
pe3ysbTaTa BHIYUCICHUN.
PemaTh TekcTOBBIE 321248 apUPMETUYECKHUM CITIOCOOOM.
PemaTe npakTuyeckue 3a4a4u, CoJIepKallye MPOLECHTHI,
JI0JIN, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsl — PACCTOSIHUE, [IEeHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh TPY/a.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(popMyIupoBaTh UX HA SI3bIKE MATEMATHUKH,
HAXOJWTH PEIICHUE, IPUMEHSII MAaTEMAaTUYECKUI anmnapar,
HHTEPIPETHPOBATH PE3YJILTAT
AsredOpanyeckue OnepupoBaTh NOHATUSAAMU: CTEIICHD C 1IEJIBIM
BbIPa’KeHUA noKasarelyieM, apu(pMEeTHYeCKU KBaIpaTHbIM KOPEHb,
(mpeobpa3zoBaHme MHOTOWIEH, anredpandeckas Jpo0b, TOXKIACCTBO.
anredpanvecKux BbInoJHATH OCHOBHBIE [1€iCTBUS: BBIOIHATH PACUETHI
BBIPAXXCHUU, 1o opmyiiam, mpeoOpa3oBbIBATH LiEJIbIE, TPOOHO-
JOITYCTUMBIE palMOHAIbHbBIE BEIPAYKEHUS U BHIPAXKEHUS C KOPHIMM,
3HAYEHMUS]) peann30BbIBaTh PA3JI0KEHUE MHOTOYJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBaJIpaTa CyMMbI U Pa3HOCTH; HAXOIUTh
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JIOTIYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
PalMOHAJIBHBIX BBIPAXKEHNUM, KOPHEH.

MopenupoBath ¢ TOMOIIBIO POPMYJI peaibHbIE IPOLIECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHnue,
CBOWCTBA U3YYEHHBIX
dynKImi;
rpaguuecKoe pereHue
YPaBHEHUN U UX
CUCTEM)

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HYJIH PYHKIHUH, TPOMEXYTKHU 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKU BO3paCTaHus, yObIBaHUS, HAUOOJIbIIIEE U
HaMMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIM3MPOBATh, CPABHUBATH, 00CYKIAaTh CBOMCTBA
GyHKIMNA, CTPOUTH UX TpaduKH.

OnepupoBath NOHATUSIMH: TIPsIMast MPONOPLIMOHAIBHOCT,
oOpaTtHas MPONOPIMOHATBLHOCTb, JIMHEIHAS (DYHKITUS,
KBajlpatuyHas QyHKIMA, napadosa, runepooia.
HUcnonb3oBaTh rpadMKu 17151 ONIPEICICHUSI CBOMCTB,
MPOIIECCOB U 3aBUCUMOCTEM, JJIsl pEIICHUS 3a/1a4 U3 IPYTHUX
Y4EOHBIX TTPEAMETOB U PEATBHOU KU3HU; MO/IEJIMPOBATH

C MIOMOIIIBIO TPa(hUKOB peabHbIE MPOIIECCHI U SBIICHUS.
Bripaxkars ¢gopmyiaMmu 3aBUCMMOCTH MEXK1y BETMUUHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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PABOYAS ITPOI'PAMMA YYEBHOTI'O KYPCA
«"EOMETPUS» B /-9 KNTACCAX

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3JEJOB IIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00eCIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUHA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPACTCS Ha JIOTHYECKYIO, JOKa3aTEIbHYIO0 JUHUIO.
[leHHOCTh, W3y4YeHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
3aKJII0YaeTcsi B TOM, 4YTO OOYYaloIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
paccykJeHUsl, CTPOUThb JIOTMYECKUE YMO3AKIIOUCHUsS, JOKa3bIBaTh HWCTUHHBIC
YTBEPKJACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUThH PACCYKICHUS
«OT MPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYJIHUPOBATH OOpATHHIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Yy4YEHUS TEOMETPUM SIBIIIETCS HCMOJb30BAHHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peaibHOU KU3HHU. OOydaromuiics: TOJDKEH HAyYUThCS ONPENeTUTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAaWTU
TUIOMIAh 3€MEIBHOTO y4YacTKa, PacCUUTaTh HEOOXOIMMYIO IJIMHY ONTOBOJOKOHHOTO
Kabenst uiau TpedyeMble pa3Mepbl rapaxka JJsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOI0 XapakTepa OOy4arolUNUCs YYUTCS CTPOUTh MATEMaTHUYECKHUE MOJCIH
peabHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJIY4YE€HHOI0 pe3yJibTaTa.

Kpaithe BaxxHO mOMYEPKUBATL CBSI3M TEOMETPUU C JIPYTUMH  yUYEOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OIMPEICICHUS] T€OMETPUUECKUX (DUryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHUE TOJYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE.
Ot cBs3u Haubosee SpKo BUAHBI B TeMax «BekTopwy, «Tpuronomerpuueckue
COOTHOIICHUS», «MeTon koopauHat» u «Teopema ITudaropay.

VYuebnnii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomeTprueckre GUTyphl U X CBOMCTBaY, «M3MepeHne reOMeTpUIeCKUX
BEJIMUMH», «JleKkapTOBBI KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBuxkeHus
riockocTy, «IIpeobpazoBanus Mog00US».

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"'eomerpus», — 204 gaca: B 7 kxiacce — 68 yacoB (2 Jaca B Hezlelnto), B 8 kiacce — 68
yacoB (2 yaca B Heze0), B 9 kimacce — 68 yacoB (2 yaca B HEJEINIO).
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COJEP)KXAHUE OBYUYEHUA
7 KIIACC

Havanpubie nonsTusa reomerpun. Touka, npsimMasi, OTpE30K, JIyd. YToa. Buasl yrios.
BeprukanbHble M CcMexHbIE YIibl. buccekrpuca yrna. JlomaHas, MHOTrOYroJIbHHK.
[TapajuienbHOCTD U NMEPIICHAUKYIISIPHOCTD IIPSMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa OceBOM cummeTpuu. llpumepsl
CUMMETPHUH B OKPY’KAIOIIEM MUPE.

OCHOBHBIE MTOCTPOEHUS C MOMOLIBIO HUPKYJIS U TuHeku. TpeyronsHuk. Beicora,
MeanaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TpEyroJibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa ¥ TpU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONCTBAa M NPU3HAKK NAPAUIEIBHBIX MNpsAMBIX. CymMMa yIJIOB TPEYrOJbHUKA.
Breninue yriel TpeyrojbHUKA.

[IpsmoyrosbHbIi ~ TpeyroJbHUK.  CBOMCTBO  MEIHWAaHBI  IPSMOYIOJIBHOTO
TPEyroJbHUKA, MPOBEAEHHOM K rumoreHyse. [Ipu3Haku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOH, TeopeMa 0 OOJIbIIIEM YTJI€ U OOJIbIIeH CTOpOHEe TpeyroyibHuKa. [lepnenaukynsap
Y HaKJIOHHAs.

I'eomeTpuueckoe mecto To4yek. buccexkrpurca yria U CepeIuHHbIA NEPIEHIUKYIISAP
K OTpEe3Ky KaK F€OMETPUUECKUE MECTa TOYEK.

OKpy>XHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacnoJioKeHHe
OKpPYXHOCTM M npsMol. KacarempHas M cekymas K OKPYXHOCTH. OKpPYXHOCTb,
BIIMCaHHAasA B yroJl. BnucanHas u onuca”Has OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetreipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U CBOMCTBa. YacTHbIE
Clly4au napajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpaneuus, paBHOOOKas Tpamneuus, €€ CBOCTBa U npu3HaKku. [IpsimoyronbHas Tpanemus.

Meron ynBoenus Mmenuansl. LlenTpanbsHas cummerpus. Teopema daneca u reopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue nuHUA TPEYTOJbHUKA U Tpanenuu. LIeHTp macce TpeyroiabHuKa.

[Tonobue TpeyroabHHKOB, Kodduuuent mnoaodus. [Ipusnaku nomoous
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHu NPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaeld reomerpuueckux Guryp. @Dopmynbl A ITUIOLIAAM
TpPEYroJibHUKa, MapajienorpaMmma, pomdba u Tpaneuuu. OTHOIIEHHE TUIOMIAAEH
no1I00HBIX (Uryp.

Brruncnenune 1uiomane TPEeyroJbHUKOB M MHOIOYTOJIBHMKOB Ha KIJIETYaTOM
oymare.
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Teopema Iludaropa. IIpumenenue Tteopemsbl Iludaropa mnpu pemieHUU
MPAKTUYECKUX 3a/a4.

CHHyC, KOCHHYC, TaHI€HC OCTPOIrO yIjla MPSAMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUIECKOE TOXKIIECTBO. |PUTOHOMETPHYECKUE (PYHKIIUU YTIIOBB
30°, 45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXKIy XOpAaMH U CEKYIIUMH. BrimcaHHbIE 1 OMCaHHBIE YETHIPEXYTOJIbHUKA. B3anmHoOe
pacrosoxkeHue JByX OkpyxkHocTeil. Kacanue okpyxHocTed. OOmMe KacaTelbHbIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreic yriaoB or 0 1o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYJIBI IPUBEIECHMUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeopeMma CUHYCOB. Pemienue
IIPAKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 pPOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BEKTOpaMH. Pa3nokeHWe BeKTOpa II0 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
KoopnuHatel BekTopa. CKalsipHOE IPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE IS
HAaxO0XJIECHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HAa IUIOCKOCTH. YPAaBHEHHUS MPAMOM U OKPYKHOCTHUB
KOOpDAMHATAX, IEPECEYEHNE OKPYKHOCTEM M MpsAMBIX. MeETox KOOpIWHAT M €ro
IIPUMEHEHUE.

[IpaBunbpHBIE MHOTOYTOIBHUKY. JIJIMHA OKPYKHOCTH. [’ pagycHas u paguaHHas Mmepa
yIJIa, BBIYMCICHUE JUIMH AYT OKpyKHOcTe. [limomans kpyra, cekropa, CEerMeHra.

JIBUKEHUsT TUIOCKOCTM M BHYTpPEHHHE CHUMMeETpuu ¢Guryp (dJaeMeHTapHbIe
npeactasienus). [lapannensublii nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pPE3yJNbTAaTBl OCBOSHHUS NPOrPaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / Kjacce:

Pacnio3HaBaTh M3y4eHHBIE T€OMETPUUECKHE (PUTYPBI, ONPEAETsATh UX B3aUMHOE
pacnoyioKeHue, U300pakaTh TreoMETpUYecKkre (UTYphl, BBINOIHATh  UYEPTEXKH
0 YCIIOBHUIO 3a/1aud. M3MepsiTh JTUHEWHbIE U YIJIOBbIE BelWYMHBL. PemaTth 3agauum Ha
BBIYUCJIEHUE JJINH OTPE3KOB U BEJIMYUH YTJIOB.

Henatb rpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HU, pPAa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl ATUX OOBEKTOB
M0 MOPSJIKY BEJIMUUHBI.
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CTpoHTh YEPTEXKH K TEOMETPHUUECKUM 3aa4aM.

ITonp30BaThCA IPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh IPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33a4.

IIpoBoauTE JOTMYECKHE PACCYKAECHUS C HCIOIb30BAHUEM T'€OMETPUYECKUX
TEOPEM.

Ilonb30BaTbCsd  NpPU3HAKAMM  PABEHCTBA  IPSAMOYIOJIBHBIX — TPEYTOJIBHHUKOB,
CBOMCTBOM MEIMaHbI, MPOBEIEHHON K THUIIOTEHY3€ IPSMOYTOJIBHOIO TpPEYrOJIbHUKA,
B PEIICHUH I'€OMETPUUYECKUX 3a/1a4.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00paszyeT
C HAMH cekymas. Onpenenars NapajuleIbHOCTh MPSAMBIX C ITOMOLIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSAMOM 10 TOYEK APYTOU MPSAMOM.

Pemarts 3a1aun Ha KieTyaToi Oymare.

[IpoBOAUTH BHIYMCIEHUS! U HAXOJUTh YUCIIOBbIE W OYKBEHHbIE 3HAUEHUS YIJIOB

B T€OMETPUYECKHUX 3a1a4ax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHbIX IpU MEPECEYCHHH JIBYX
napajuIeNIbHBIX NPAMBIX CEKyIeH. Pemare npakTuyeckue 3a1a4y Ha HaX0XKACHUE YIJIOB.

Bianers INOHATHEM TI'E€OMETPUYECKOIO MeECTa TOYEK. YMETh OIpeneiaTh
OHMCCEKTPHCY yTJla U CEpEANHHBINA NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPHYECKUE MECTa
TOYEK.

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpIAbl M JUaMETpa
OKPY’KHOCTH, TOJIb30BAaThCSl UX CBOMCTBAMHM. YMETh IPUMEHATh 3TH CBOMCTBA IPH
peleHnn 3aaad.

Bianers moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOIUTh
e¢ ueHtp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners moHATHEM KacaTeIbHOW K OKPYKHOCTH, TIIOJIb30BAaTHCS TEOPEMOMO
NIEPIIECHINKYJIIPHOCTH KacaTeJIbHOU U pajguyca, IPOBEAEHHOTO K TOUKE KaCAHUS.

[Tonp30BaThCAd MPOCTEUIIMMH T€OMETPUUECKMMH HEPABEHCTBAMU, MOHUMATh HMX
MIPAKTUYECKUAN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IIOCTPOEHUS C IOMOULIBIO LUPKYJIS U
JINHEUKH.

[IpeameTHBIe pe3yabTaThl OCBOCHHUSI TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTBHI, II0JIb30BaTHCS
UX CBOWCTBaMH IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOKCTBA TOUKM INEPECEUECHUsS] MEJIMaH TPEyroJibHUKa (LIEHTpa Macc)
B PELLEHUM 33/1a4.

Bragers moHsATHEM CpeIHEN JMHUM TPEYrOJbHUKA W Tpamnelud, NPUMEHSATh UX
CBOMCTBA IIPU PELIEHUHU reoMeTpudecKux 3anad. Ilons3oBarecsa Teopemont daneca
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U TEOpeMOM O MNPONOPLHUOHAIBHBIX OTpe3KaX, MPUMEHATb HUX JJs PEIICHUs
PaKTUYECKUX 3a7ad.

[IpuMeHsTh NpU3HAKM TOA00US TPEYrOJbHUKOB B PEHIEHHMH T€OMETPUUYECKHUX
3ajad.

[Tonb3oBatbess  Teopemoit I[ludaropa anms  pemieHUss TEOMETPUUYECKUX U
npakTUYecKux 3agady. CTpouTh MaTEMaTUYECKYI0 MOJENIb B MPAKTUYECKHX 3ajadax,
CaMOCTOSITENIBHO JI€NIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JIJTUHBI.

Bnagets NOHATUSIMU CHHYCA, KOCUHYCA M TAHT€HCAa OCTPOTO YIJla IPsIMOYTOJIbHOTO
TpeyroyibHUKA. [10J1630BaThCs STUMH MOHATUAMM ISl PELIEHUS TPAKTUYECKHUX 3a/a4.

Boeruncnate (pa3nuyuHbIMH CHOCOOAMHM) IJIOIIAAb TPEYTOJbHUKA W IUIOLIAAH
MHOTOYTOJIbHBIX (pUryp (moJp3yschk, Iie HEOOXOAMMO, KaJIbKyIsATOpoM). [IpumeHsTsH
IIOJIyYCHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

BiianeTs MOHATHUSAMM BIIMCAaHHOTO M LEHTPAJIBHOTO YIVIA, HCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yTriax, yriiax Mexay XopaaMu (CEeKyIIMMHU) U YIJie MeXAy KacaTelbHOU U
XOpAOH IPpH PEIICHUH FEOMETPUYECKHX 3a]1a4.

Brnagere MOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, NPUMEHITh CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 33]1a4.

IIpuMeEHATH OTy4YEHHBIE 3HAaHUS HA IIPAKTUKE — CTPOUTHh MaTEMAaTHYECKUE MOJENH
JUIsL  3aja4  peajbHOM JKM3HM UM TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHWEM TOJ00MS U TPUTOHOMETPUHU (MONB3YSCh, TAE HEOOXOAUMO,
KaJIbKYJATOPOM).

[IpenMeTHbIe pe3ysIbTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3NuYHbIE AJIEMEHTBl MPSIMOYTIOJBHOTO TPEYTrOJbHUKA («pPELIEHHUE MIPSIMOYTOJIbHBIX
TPEYroJIbHUKOB»). Haxomuth (C MOMOIIbIO KaNbKyJIATOpPA) JIMHBI W YIJIBI IS
HETaOJMYHBIX 3HAYEHUI.

[Tonb3oBaTbea (opmMylaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKAECTBOM  JUJII  HAXOXKACHUS COOTHOUIEHWH MEXAY TPUTOHOMETPUYECKUMHU
BEJINYNHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ui HAXOXIEHUSA PA3TUYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
r€OMETPUYECKHX 3a/1a4.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
no/100HbIX Quryp. Ilonb3oBarbes cBOWCTBaMU MOAOOMS MPOU3BOJIBHBIX (PUTYp, YMETH
BBIUMCIISATD JJIUHBI U HAXOAUTH YTIIbI y TOA00HBIX (uryp. [IpumeHsTs cBOICTBA 000U
B MPAaKTUYECKUX 3ajavax. YMETb MPHUBOJIUTh NPUMEPbl MOAOOHBIX (QUIYpB
OKPY’KAIOLIEM MUDE.

ITonb30BaTbcAd TEOpEMaMH O IPOU3BEIACHUU OTPE3KOB XOPHA, O IIPOM3BEICHUU
OTPE3KOB CEKYIMX, O KBaApaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3MUECKUN CMBICI,
OPUMEHATh HMX B PELICHUM TE€OMETPUUYECKUX U (usmueckux 3aaad. I[IpumeHsTsH
CKaJISIPHOE MTPOU3BEACHHUE BEKTOPOB Il HAXOXKACHUS JUIMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUECKUX 3ajauy.

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPY’KHOCTU U PaJUaHHOW MEpHl yIjla, yMETh BBIYMCIATH ILIOIIAAb Kpyra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (UTYD, TPUMEHSTH JBUKCHUS TUIOCKOCTH
B IIPOCTEUIINX CITydasiX.

[IpuMeHATh OoTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MAaTEMATUYECKUE MOJIEIH
JUISL  3a]ad  peaJbHOM JKM3HM UM IPOBOJUTH COOTBETCTBYIOIIME BBIUYMCICHUS
C TpUMEHEHUWEM TMoAo0HUs U TPUTOHOMETPUYECKHX (YHKIUH (MOJIB3YysACh, TJIE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaumenoBanue paznena |KosmuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YJarOIINXCS

(TembI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme D®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpuyeckue GUrypsl u reOMETPUYECKUE Pacno3naBaTh HM3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX cBocTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aUMHOE PACIIOJIOKEHNE, BHITIOJIHATH
r€OMETPUYECKHUX BEIUYHH MHOTroyroJIbHUK, Y4epTEK MO YCIOBUIO 3a/1a4N.
JoMaHasl. IIpoBoauTh NpocTEHIINE MOCTPOCHHSI C TOMOILBIO LIUPKYJIS

CMmexHbIE U
BEPTUKAJIbHBIE YTJIBI.
Pabora

C IPOCTEUIITUMHU
YepTeKaMu.
N3mepenune TMHEeMHbBIX
Y YTJIOBBIX BEJTUYHH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

Y JINHENKHU.

N3mepsATH JTMHENHBIE U YTIIOBBIE BETUYUHBI T€OMETPUUECKUX
U TIPAKTUYECKUX OOBEKTOB.

OnpeneyasiTh «Ha IJ1a3» pa3Mepbl peajbHbIX O0BEKTOB,
NPOBOAMTH IPyOYIO OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX PUTYD.

IIpoBoauTH KIacCCUPUKAIIIO YTIOB, BBIYHCIATH
JIMHEWHBbIC U YIJIOBbIE BEJIMUNHbBI, IPOBOAUTH
HE0OXOAMMbIE JOKA3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroabHuKU

22

IlonATHE O paBHBIX
TPEYTOJIbHUKAX U

Pacno3HaBaTh mapel paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM IIPU3HAKOB).
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MIEPBUYHBIC
MIpEACTaBICHUS

O paBHBIX (hUTypax.
Tpu npuszHaka
paBeHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOIICTBO M€IMAHBI
PSIMOYTOJIBHOTO
TPEYTroJIbHHKA,
MIPOBEIEHHOU

K TUIIOTEHY3E.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpsAMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoiBoauTh criecTBYS (PAaBEHCTB COOTBETCTBYIOIIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.

@ opMyJIHPOBATH ONPEICIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOEPEHHOT O,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPHCHI, BBICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO MEPHEHANKYISIpa
OTpe3Ka; NEPUMETPA TPEYTOJIbHUKA.

®opmMyIMPOBaATh CBOWMCTBA U IPU3HAKKU PAaBHOOEIPEHHOTO
TPEYTOJbHUKA.

CTpouts 4epTexu, pemaThb 3312494 C [IOMOUIBIO
Hax0JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH TPU3HAKK PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJIBbHUKOB B 3a7a4ax.

Hcnoan3oBath UPpoBEIE peCypChl 1JIA UCCAET0BAHUSA
CBOMCTB H3y4aeMbIX QUryp.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTUS T€OMETPUU
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[lapannenbHble NpsIMBIE,
CyMMa YTJIOB TPEYroJIbHUKA

14

[TapannenbHbIE
IpsAIMbIE, UX CBOKCTBA.
Hakpecrt nexammue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbl,
o0Opa3oBaHHbIE

IIPU MepEeCeYECHU N
napajuienbHbIX
MPSIMBIX CEKYIIEH).
[Ipu3Hak
[IapaJuIeIbBHOCTH
IPSIMBIX YEpPE3
PaBEHCTBO PACCTOSIHUMN
OT TOYEK OJHOU
MPSAMOM O BTOPOM
MPSAMOM.

Cymma yrioB
TPEYrOJIbHUKA.
Buemnue yribl
TpPEYroJIbHUKa

®opMyJIHPOBATH NOHATHE [TAPAITUICIIBHBIX IPSAMBIX,
HAXOJUTH IPAKTUYECKUE IIPUMEPHI.

M3yuaTh cBoOCTBa yIJIOB, 00pa30BAHHBIX MPU NIEPECEUECHUH
napaJuIebHBIX NPSMBIX ceKyluel. Ilposoauts
A0KA3aTeJIbCTBA [TAPAJUIEIIBHOCTH IBYX IPSIMBIX C TOMOIIBIO
YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
TPEThEN MPSIMOM.

BbpI4HCIsITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
HaxoauTth yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB

B TEOMETPUYECKHX 33/1a4axX C UCIOJIb30BAHUEM TEOPEM

0 CYMME€ YIVIOB TPEYI'OJIbHUKA U MHOTOYTOJIbHUKA.
3HAKOMUTBCS ¢ MCTOPHEN Pa3BUTHS T€OMETPHUU

OKpy>KHOCTB U KPYT.
['eomeTprueckue
MMOCTPOCHUS

14

OKpyX HOCTb, XOpJia U
JIHaMETP UX CBOKCTBA.
KacarenpHas

K OKPY>KHOCTH.
OKpY>KHOCTb,
BIMCAHHAsA B yTOJL.

D®opMyJIHPOBATH OIIpeJeIeHUs. OKPYKHOCTH, XOP.IbI,
JIMaMEeTpa U KacaTelIbHOM K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBatp, B TOM 4KCIIE HCIOJIb3YS HU(POBbIE
pecypehbl: OKPY’KHOCTb, BIIMCAHHYIO B YTOJ; LIEHTP
OKPYXHOCTH, BIIMCAHHOU B YT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpEIMHHBIN
NEePIEHIUKYJISP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
OMHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4n

Ha IOCTPOEHHUE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT i1 qokaszarenbcTBa T€OpeEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIEHAUKYJISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoipo I'MT.

OgJageBaTh NOHATUSIMM BIIMCAaHHOM U OIMCAHHOMU
OKPYKHOCTEU TPEYTrOJbHUKA, HAXOAUTh LICHTPBI ITUX
OKPYKHOCTEM.

PemaTtb OCHOBHBIE 32/1a4M HA OCTPOEHUE: yIJia, PABHOTO
JTAHHOMY; CEPEIMHHOTO NEPIEHINKYISIPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJIIPHOU JaHHOMN MPsIMOI; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHbBIM 3JIEMEHTAM.

3HAKOMUTBHCS ¢ HCTOPHEN PA3BUTHSA T€OMETPUN

[ToBTOpEeHUE, 0000IICHIE 4 IToBTOpEHUE U PemaTh 3a1aumn Ha TOBTOPEHUE, UILTIOCTPUPYIOIINE CBSA3U
3HAHUN 000011IeHNE OCHOBHBIX | MEXKIY PAa3INYHBIMHU YaCTSIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME

77




8 KJIACC

0 TIPOITOPITMOHATBHBIX
OTpe3Kax, MOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLUHUOHATIBHBIX
OTpe3Kax.

Cpennsig TuHUSA
TPEYTOJbHUKA.

HaunmenoBanue paznena | Komuuectso OcHOBHOE OcCHOBHBIE BUJIbI IEITEILHOCTH 00yUYarOIIUXCs
(Temnl) Kypca 4acoB COZIEp)KaHUE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskats 1 HAXOAMTH Ha YEPTEkKAX
IPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKHU PA3HBIX BUJIOB U UX DJIEMEHTHI.
YacTHble cnyyan DopMyJTHPOBATH ONIPEAEJIeHHs: TapalIeIOrpaMma,
[apajijIeJI0rpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpareuuu, NpsIMOYTrOJIbHON TpaIeluu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIL30BAThH IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | IPU3HAKHU U CBOWCTBA: MapajuieorpamMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpanelu, paBHOOOKOM
PaBHoOoOKkas u Tpareuuu, NpsIMOyTOJIbHON TpaIleuu.
MPSIMOYTOJIbHAs IIpuMeHsTHL MeTOX YIBOCHHS MEIUAHBI TPEYTOJIbHHKA.
Tpaneuuu. Hcnoan3oBath 11ubpoBbIC PECypPCHI I UCCIEAOBAHUS
Meton yaBoeHus CBOWCTB M3y4aeMbIX QUryp.
MEINaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUU
IenTpanbHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema daneca u IIpoBoAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JIUHEUKHU

C UCIOJIb30BaHue Teopemsbl Daseca U TEOPEMBI

0 NMPONOPLIMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10KAa3aTEJIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, €€ cpenHss
JIUHUSL.
[IponopunoHaIbHbIE
OTPE3KHU.

LlenTp macc

B TPEYTOJILHUKE.
[TonoGHBbIE
TpEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYTOJIBLHUKOB.
[IpumeHenue
nmoaoous

MIPU PELICHUU
MPaKTUYECKUX 33124

CBSI3b C IICHTPOM MacC, HAX0AMTh OTHOILIEHUE, B KOTOPOM
MEJMAHBI IEJSATCS TOUKOU UX MepeceueHusl.

HaxoauTthb 11o100HbIe TPEYTOJIBLHUKHN HA TOTOBBIX YepPTEkKaxX
C YKa3aHHEM COOTBETCTBYIOIINX MPU3HAKOB MOAOOHS.
Pematp 3aga4u Ha MOOOHBIE TPEYTOJIBHUKH C TOMOIIBIO
CaMOCTOSITENIbHOTO TIOCTPOSHUS YePTEeKEN U HAXOXKICHUS
0TOOHBIX TPEYTOJIBHUKOB.

IIpoBoanTh 10KA3aTEJBCTBA C UCIIOJIB30BAHUEM
IPU3HAKOB MOA00US.

Jloka3pIBaTh TpU NpU3HAKA T0A00US TPEYTOJIbHUKOB.
IIpuMeHSITH OTyYeHHBIE 3HAHUS TIPU PEIICHUH
reOMETPUUECKUX U MPAKTUYECKUX 3a/au.

3HAKOMMTBCS C HCTOPHEN Pa3BUTHUS T€OMETPUU

[Inomans. Haxoxnenue
MJIONIAJIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaau mogo00HBIX hUTYP

14

CBoiicTBa IuIoIaaen
r€OMETPUYECKHUX
uryp.

dopMyIsl

JUTS TIOIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncinenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NMPEACTABICHUAMH 00 0011eH
TEOPUH ILJIOIAIU (MEpHI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA U, BBISICHATD WX HAIJISIHBIM CMBICIL.

BeiBoauTh GOpMYIIBI IUIOMIAIM TapaIeIorpaMMma,
TPEYroJIbHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTta).

BbIBOAUTH (OPMYJIBI IIOMIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUArOHa U U YIoJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYaTOU
OyMmare, HCNOJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
JNOCTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MMOMOIIILIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCIIOJI30BaHMS BCTIOMOTAaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYECKHX 3a/1a4.
HaxoauTtsb muiomaay nogoOHbIX QUryp.

BoruucjasaTs iomaan pa3IndHbIX MHOTOYTOJIBHBIX (DHUTYD.
PemaTh 3a1a4M Ha WIOMIAAb C TPAKTUYECKUM
coJiepKaHUuEM

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHUCCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJTHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

JMoxka3biBaTh TeopeMy [Iudaropa, ncmoap3oBarsb €

B IPAKTUYECKUX BBIUUCICHUSX.

DopMyJIMPOBATH ONPEIECICHHUS TPUTOHOMETPUUECKUX
(GYHKIMI OCTPOTO yriia, HPOBePATh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKYy CTOPOHAMH B
NPSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yriiaMu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyJsibl MPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHUI MEXy TPUTOHOMETPUUYECKUMH (PYHKIIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHATH NOJIyYeHHbIC 3HAHUS U YMEHUS TIPU PEIICHUU
OPAKTHYECKUX 3a/a4.

3HAKOMMTBCS C HCTOPH e Pa3BUTHS T€OMETPUU
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YTl B OKPY’KHOCTH.
BricanHble 1 OIMCaHHBIE
YEeTBIPEX YT OJIbHUKH.
KacarenbHble

K OKpy>kHOCTH. Kacanue
OKPYXHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOpAOH.

VYriBl MEXIY
XOpJlaMu U
CEKYIIIUMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
WX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUECKUX
3ajad4.

BzaumHoe
PAacCMoJIOKEHUE JBYX
OKPY>KHOCTEH, 001111
KacaTeJIbHbIC.
Kacanwne
OKPYKHOCTEU

DopMyJIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHBIE

C YIJIaMH B Kpyre (BIIUCAaHHBIN YroJl, EHTPAJIBbHBIN YTroJl).
HaxoauTsp BliMcaHHbIE YIJIbl, ONUPAIOIINAECS HA OAHY YTy,
BBIYMCJIATH YIJIBI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOpEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIIBHOM YTJIE.

HccnenoBarhb, B TOM 4ncie ¢ MOMOLIBIO HU(GPOBBIX
pPECYpCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJbHUKH,
BBIBOJMTB X CBOWMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y
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[ToBTOpEeHUE, 0600IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHHUE, MILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHN OCHOBHBIX IIOHATHM U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC

0 MPOU3BEACHUU
OTPE3KOB X0/,
Teopema

HanmenoBanue paznena | Komuuectso OcHoOBHOE OCHOBHBIE BU]IBI IEITEILHOCTH 00yUYarOIIMUXCs
(Temnl) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeeHUs] TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMBIX YTJIOB.
Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAUTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmyisl (c paguycoM ONUMCAHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Jisl BHIYMCIEHUS IUI0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUroHoMeTpum (dhopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJia TUIOMIAJAN YETHIPEXYTOIbHUKA YepPe3 €ro
TPEYTOJILHUKOB. JMaroHaIu U yroia MEXAY HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHE Pemath npakTUuecKue 3a/1auu, CBOJSAIINECS
JI0Ka3aHHBIX TEOPEM K HaXOXKJACHUIO PA3JIMUHBIX DJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TousiTne OcBauBaTh NOHATHE TIPEOOPA30OBAHUS TTOI00US.
MeTpuueckue 0 IpeoOpa3zoBaHUU HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB QUTYP
COOTHOIIEHUS nonoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepsl o 1001s B OKPYKAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUSI MEXY OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C UCIOJIb30BAHUEM

BIIMCAHHBIX YTIJIOB U HOI[O6HI>IX TPCYT'OJIbHUKOB.
Pemarnb IreOMCTPHUUYCCKHUC 3a/1a41 U 3a/1a41 U3 pCaHbHOﬁ
ZKHU3HHU C UCIIOJIB30BAHUEM HOI[O6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEILICHUU
F€OMETPUUYECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHO>KEHUE BEKTOPA
Ha YHUCJIO.
DOU3N4YECKul u
F€OMETPUYECCKUH
CMBICJI BEKTOPOB.
Paznoxenue Bexktopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MPOU3BEICHHE
BEKTOPOB, €r0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeJ0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh onpeeIeHUus CYMMbI U pPa3HOCTH BEKTOPOB,
YMHOXEHHUS BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI 3TUX ONEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackyaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaISIpHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOP/IMHATAX.

IIpuMeHATH CKaISIPHOE TPOU3BEACHUE T HAXO0XKACHUS
JUITH U yTJIOB
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IIPUMEHEHUE

JUTSI HAXOXKICHUS
JUIH U YTJIOB.
Pemenue 3anau

C ITOMOIIBIO BEKTOPOB.
[IpumeHeHue BEKTOPOB
JUIS PELLICHUS 3a1a4
busuku

HeKapTOBBI KOOPpAHWHATHI
Ha IIJIOCKOCTH

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHUE NPSIMOM.
YpaBHeHne
OKPYHOCTH.
Koopannate! Touek
nepeceuecHus
OKPYXHOCTH U
IIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
r€OMETPUYECKHUX
3a7a4, IPaKTUYECKUX
3a7a4

OcBauBaTh NOHSITHE IPSIMOYTOJIBHOM CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHHUE NIPSIMOM M OKPYKHOCTU. Bb11easiTh
IOJIHBIN KBaJpaT I HAaXOKJAEHUS LEHTpa U pajuyca
OKPYKHOCTHU 110 €€ YPaBHEHHUIO.

PemaTe 3a1a4m Ha HAXO0XKICHUE TOUYEK NIEPECEUCHHUS
IOPSIMBIX U OKPYXKHOCTEH C IOMOIIBIO METOAA KOOPAUHAT.
Hcnoab3oBath CBOWCTBA YIIIOBOTO KO3 (HULIMEHTA TPSIMOI
IIPYU PELIEHUU 33124, JIJIs1 ONPEAECICHUS PACIIOI0KEHUS
IPSMOM.

IIpuMeHATH KOOPAUHATHI IPU PEIICHUU T€OMETPUUECKUX U
MPAKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MaTEMaTHYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO ] KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U UCCIICIOBAHUN
U(POBBIMU pecypcamu.

3HAKOMHUTBCS C MCTOPHMEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brruucienue riomnaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucmo n. Jlnuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHoab30BaThLCS MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY IyT'Y U paUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexox OT pauaHHON MEPHI yria

K FPalyCHON 1 HA00OPOT.

OnpenensiTh IWIOMAAb KpyTa.

BoiBoauth ¢opmyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAeH CEKTOPOB U CETMEHTOB.
Boruncasats mionany GUryp, BKIFOYAIOMIMX JIEMEHTbI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHON )KU3HU

JBM>KEHUS TIJIOCKOCTH

ITonsTue o nBMKEHUN
IIOCKOCTH.
[TapamienbHbI
MEPEHOC, TOBOPOT
[Iprnmenenue

IIPU PEIIECHUH 3a7a4

Pa30upaTs npuMepsl, WILTIOCTPUPYIOIINAE TOHATHS
JIBUKEHUS.

DopMyJTHPOBATH ONIPEIEICHUS NTAPAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH UX CBOMCTBA,
HAXOIUTh HENOJABUKHBIE TOUKHU.

HaxoauTs 1IEHTPHI M OCH CUMMETPHI MpOoCcTeHIIHX QuUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUIECKUX 3a/1a4 (pa3ouparh MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUI

U (POBBIE PECypChl

[ToBTOpEHUE, 00001ICHUE,
CUCTEMATH3aIUs 3HAHUU

IToBTOpEHNKE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSIMHU: QUTYDPA, TOUKA, IPSMasi, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/I0B KypcoB 7—9
KJaccoB, 00001IeHEe
Y CUCTEMATU3aLINS
3HaHUM.
[Ipocrenmmue
FEOMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenune
F€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIIECHIUKYIISIPHBIE
npsiMBbIE.
OKpy»XHOCTb U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Brniucanusie u
ONIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPY>KHOCTB.
YeThIpEXyTronbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, MPAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCeKTpHUCca U BbICOTa TPEYTOJIbHUKA, TApaJUIeIOrpaMM,
poMO, MPSMOYTOJIbHUK, KBaIpaT, Tpareluus; OKPY>KHOCTb,
KacartelibHas;, paBEHCTBO U 1ojodue uryp,
TPEYTrOJIbHUKOB; MapaJlIeIbHOCTh U NEPIECHIUKYISPHOCTD
IIPSIMBIX, YTOJI MEXKAY IIPSMBIMU, CAHAMMETPHSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA b, TIEPUMETP.

HUcnoab3oBathb popmyJibl: IIEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUJIOIIAAU KpyTa,
00BbEMa MPSIMOYTOJILHOTO TTapalieIenue/a.
OnepupoBathb NOHATUAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TH ITOHATHUS JJIs
IIPEICTABJICHUS JAHHBIX U PELIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTes 3a71a4m Ha NOBTOPEHUE OCHOBHBIX MTOHSITHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3JIMYHBIMH YaCTAMH Kypca.
BriOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJbHUKHU.
Teopema [udaropa u
Hayasia
TPUTOHOMETPHUH.
Pemenne o0mumx
TPEYTOJIbLHUKOB.
[IpaBusnbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpusi.
[Inomans.
Brruucnenue
orontaaei. I momaan
MOI00HBIX GUTYP.
JlexapToBbI
KOOpPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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PABOYAS ITPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpeMeHHOM 1MGPOBOM MHUpE BEPOSTHOCTh U CTATHUCTHKA MPHOOPETAIOT BCE
OO0JBIIIYIO 3HAYMMOCTh, KaK C TOYKU 3pEHUS MPAKTUYECKUX MPUIIOKEHUHN, TaK U UX POJIU
B 00pa30BaHUU, HEOOXOUMOM KaKJI0MY 4esloBeKy. Bo3pacraer uucno npodeccuit, npu
OBJIaJICHUU KOTOPBIMH TpeOyeTcs Xopoiias 6a30Bas OJAr0OTOBKA B 00J1aCTH BEPOATHOCTH
Y CTATUCTUKH, TaKas MOATOTOBKA BayKHA JIJIs IPOIOJKEHUS 00pa30BaHUs U YCIICTITHOM
po(hecCHOHATIBHON Kapbephl.

Kaxp1ii yenoBek MOCTOSHHO MPUHUMAET PEIICHUS] HA OCHOBE UMEIOIINXCS Y HETO
JAHHBIX. A 1Ji1 00OCHOBAaHHOTO TPHUHATUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITka HWHGOPMAMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOATHOCTHOE U CTAaTUCTUUECKOE MBILIUICHHUE.

NmenHo mo3ToMy OCTpo BCTaia HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOIITUXCS
(YHKIIMOHAJIBHYIO TPAaMOTHOCTb, BKJIIOYAIOIIYI0O B C€0sl B KaueCTBE HEOTHEMJIEMOM
COCTaBIISIIONICH yYMEHHE BOCIPUHUMATh U KPUTHUYECKH aHATU3WPOBATH WMH(MOpPMAIIHUIO,
MPEICTABICHHYIO B Pa3JIMUHbIX (pOpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peallbHBIX TPOIECCOB M 3aBHUCHUMOCTEH, MPOU3BOJIUTH MPOCTEUIINE BEPOSITHOCTHBIC
PaCU€THl.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMHU MpHHLMIIAMU cOoOpa, aHalIu3a U
NpEICTaBICHUS JAaHHBIX W3 Pa3IW4YHBIX cdep >KM3HM OOIIecTBa W TOCyAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3alMKM TIepedopa W TMojaAcuéra 4Yucia
BAapHAHTOB, B TOM YHWCJE B MPUKIAAHBIX 3a7adyax. 3HAKOMCTBO C OCHOBAaMH TEOPUHU
rpadoB co3maét marematuueckuit (yHaamMeHT Uit (GOPMHUPOBAHUS KOMIETEHIIUIB
oOnacTu MH(OpPMATUKK W HUPPOBBIX TexHOJOTHHA. [Ipy W3yYeHUM CTAaTUCTUKU U
BEPOATHOCTH OOOTAIIAOTCsl MPEACTaBICHUS OOYYaroIIMXCS O COBPEMEHHOM KapTHUHE
MHUpa U METOJIaX €ro MCCIeI0BaHUsA, (OPMUPYETCS TOHUMAHUE POJIM CTATHCTUKU KakK
UCTOYHUKA COIMAIBbHO 3HAYMMON WHGOPMAIMM U 3aKJIAJbIBAIOTCSI  OCHOBBI
BEPOATHOCTHOT'O MBIIIJICHUSI.

B cOOTBETCTBUU C NaHHBIMU TEISIMH B CTPYKType MpPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIIET0 00pa30BaHUS BBIJCICHBI CICAYIONINE
coaepkaTeNbHO-MeToAnueckne JuHun: «lIpeacTaBieHre MaHHBIX W OINMCATENbHAS
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOWHATOPUKN», «BBeleHHE B TEOPHIO
rpadoBy.

Copepxanne nunHun «lIperncraBieHre AaHHBIX M OMHCATEIbHAs CTATUCTHKA
CILY’KUT OCHOBOM JUisi (POPMHUPOBAHUS HABBIKOB PaOOThI ¢ MH(POpPMALIUEH: OT YTEHUS U
UHTEpHpeTauuu uH(OpMaIUu, NpPEACTaBICHHONM B TalnuIilax, Ha JadarpaMmax u
rpadukax, 10 cOopa, MpeACTaBICHUS U aHAIM3a JAHHBIX C UCIIOJIb30BAHUEM
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CTaTHUCTUYCCKUX XapaKTEPUCTUK CPEIHUX M paccenBaHus. PaboTas C JaHHBIMY,
oOydJaromyecss yd4arcsi CUYMTBIBaTh ¥ HWHTEPIPETHPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIITNE THITOTE3bI, Pa3MBIIIUIATH HaJl pakTopamu,
BBI3BIBAIONIMMH W3MEHUYMBOCTh, W OIICHMBATh WX BIUSHUEC HA pPaccMaTpUBACMbIC
BEJTUYMHBI U TIPOIIECCHI.

NHTYyUTHBHOE TPEIACTaBICHHE O CIy9allHOH W3MEHYMBOCTH, WCCIICIOBAaHHE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4ECHUS
TEOPUU BEPOSATHOCTEH. boJbIioe 3HaUeHUE NMEIOT MPAKTUYCCKUE 3aaHMsI, B YACTHOCTH
OTIBITHI C KJIACCHYCCKUMU BEPOSTHOCTHBIMH MOJICIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KakK Mepa MPaBAONOA00Us CIIyIaitHOTO COOBITHSI.
[Tpu n3yyeHun yueOHOTro Kypca oOydaronifecs: 3HaKOMSITCS C TPOCTEUIITUMU METOJJaMU
BBEIYHCIICHUSI BEPOSATHOCTEH B CIIyYalWHBIX OKCIEPUMEHTaX C PAaBHOBO3MOXXHBIMU
AJIIEMEHTAPHBIMU HCXOJIaMU, BEPOSTHOCTHBIMHU 3aKOHAMH, IMO3BOJISIOMIUMUA CTaBUTh U
pemath O6ojee CioXHbIE 3a7aun. B yueOHbIN Kypc BXOJIT HaYaJIbHBIC MPEACTABICHHUS
O CIy4alHBIX BETMYMHAX U WX YHNCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBIISICTCS 3HAKOMCTBO OOYYalOIIUXCSC
MHOXECTBAMH W OCHOBHBIMH OTIEpAallUSIMH HaJ MHOXKECTBAMH, PacCMAaTPHUBAIOTCS
IpUMEpPHl TPUMEHEHHS IS PEIICHUS 3a/Jad, a TakKe HCIOJBb30BaHUSA B JAPYTHX
MaTEeMaTUYECKUX Kypcax U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzyuaetcst yueOHbII Kypc « BeposSTHOCTB M CTaTUCTHKAY, B KOTOPBIi
BXOAT pasnensl: «lIpencraBieHue MaHHBIX W ONMHKCATENbHAS CTATUCTHKAY,
«BeposaTHoCThY», « DIIeMEHTH KOMOMHATOPUKNY, «BBenenue B Teoputo rpadoBy.

OOmiee 4MCIO YacoB, PEKOMEHAOBAHHBIX [JII M3yYCeHHs Y4YeOHOTo Kypca
«BepositTHOCTh M cTaTrcTHKay, — 102 vaca: B 7 kiacce — 34 vaca (1 gac B Hemelno),
B 8 kiacce — 34 yaca (1 yac B Henenmo), B 9 kimacce — 34 yaca (1 yac B Hezeno).

COAEPKAHUE OBYUEHMUSA
7 KIIACC

[IpencraBienue AaHHBIX B BHUAE TaONUL, Auarpamm, rpadukoB. 3aroyiHEHUE
Ta0JIMI], YTEHHE W MOCTPOCHUE AMarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenne rpadukoB peanbHbIX MpolieccoB. M3pneuenue mHpopmManuum U3 auarpamMm U
Ta0JINIL, UCTIONB30BAHNUE U MHTEPHIPETALINS IAHHBIX.

OnucarenbHasi CTAaTUCTUKA: CpelHee apupMeTudyeckoe, MeauaHa, pa3Mmax,
HauOoJbIIee U HAMMEHbIIIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [IpuMepsl ciayyaiiHON
U3MEHYUBOCTH.

CrnyyaitHbll SKCIIEPUMEHT (OTBIT) U clyyaiiHOe coObITHE. BeposTHOCTD 1 yacToTa.
PoJib Ma0BEpPOSITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUM B MIPUPOJE U B OOLIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pa¢, BepumnHa, pedpo. Crenens BepunHbl. Yucno pédep u cymMMmapHasi CTENEHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u mukist. [lytu B rpadax. O0xoxq
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rpada (dinepoB nyTh). IlpeacraBnenune o0 opueHTUpOBaHHOM Tpade. Pemenue 3amau
C TOMOIIBIO TpadoB.

8 KJIACC

[TpencraBieHne JaHHBIX B BUJIE TaOIUIl, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
o0beMHEHUE, NepecedeHue, nomnoiaHeHue. CBoicTBa omnepanuil HaJl MHOXECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIPEACINUTENbHOE, BKIIOYeHns. Vcnonb3oBanne
rpauyeckoro MpeACTaBICHUS] MHOXECTB Ul ONMCAHUSA PEATBHBIX IMPOIECCOB U
SIBJICHUM, [TPU PELICHNH 3a/1a4.

N3mepenne paccenBaHus JAaHHBIX. JlHcliepcuss W CTaHOAPTHOE OTKIOHEHHE
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHoro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHIl. OmNBITBI C PAaBHOBO3MOKHBIMHU 3JEMEHTAapHBIMH COOBITUAMU. CiydalHbBIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILMHBI, CBSI3b MEXKAYy YMUCIOM BEpUIMH M yucioM pédep. [IpaBuino ymMHOXKEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnosnoxueie coobiTud. uarpamma Diiniepa. OObEAMHEHUE U TIEPECEUCHHE
coObITnii. HecoBmecTHble coObITHs. DOpMylia CIOXKEHHS BEpPOSTHOCTEH. Y ciaoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwitusi. IIpencraBnenue
DKCIEPUMEHTAa B BHUJAE JAcpeBa. PemeHne 3agad Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOIIIBIO JI€PEBA CAYyYaHOr0 KCIIEpUMEHTA, AUarpamMmm Jiliepa.

9 KJIACC

[IpencraBnenre MaHHBIX B BUAE TaONuIl, auarpamm, rpadyKoB, HHTEPIPETAIUS
JTaHHbIX. UTeHue 1 mocTpoeHue TabJuil, 1uarpaMm, rpadKoB MO peaibHbIM JJAHHBIM.

[TepectanoBku u ¢aktopuan. CodyeTaHWss W YUCIO COUYETaHUU. TpPEyroIbHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposTHOCTh. CliydailHbIi BBIOOP TOYKM U3 (UTYpHI HA
IJIOCKOCTH, U3 OTPE3Ka U U3 AYyTH OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heyaaua. Cepusi ucnbiTaHuil 10 nepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyuaiiHasgs BeJIMYMHA W PACIpPENCIICHUE BEpOSITHOCTEW. MareMaTtuyeckoe
OXUJaHue U aucnepcus. [Ipumepsl MaTteMaTU4eCcKOro OXKUJIAHUS KaK TEOPETUYECKOrO
CPEOHEr0 3HAYCHUS BEIWYHMHBI. MaTeMaTH4eCcKoe OXKUJAHUE U JUCIIEPCHUS CIyYarHON
BEJIMYMHBI «YHUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[TonsiTue o 3akoHe Oonbmux yncen. Mi3mepeHnue BeposSTHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponb 1 3HaUeHHe 3aKoHa OOIBIINX YHCEI B IPUPOJIE U OOIIECTBE.
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INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3ybTaTBl OCBOCHHS NPOTpaMMbI y4eOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYO B Tabmuuax, Ha JuMarpaMmax,
NPECTABIIATh JaHHBIEC B BUJIC TAOJHULI, CTPOUTH TUArpamMmbl (CTOJIOUKOBEIE (CTOJI0UYATHIE)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIIPETUPOBATH PEAIBHBIC YMCIIOBBIC TAHHBIE, MPEICTABICHHBIC
B Ta0JuIax, Ha [UarpaMMmax, rpaduxax.

Hcronb30BaTh 411 ONUMCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apupMeTnyecKoe, MeInaHa, HanOoJIbllIee U HAMMEHbIIEE 3HAYEHUS, pa3Max.

NMmeTp nipesicTaBIeHUE O CTy4alHON M3MEHYMBOCTH Ha MMPUMEPaXxX LEH, PU3NUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4eOHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3Bnekats 1 npeoOpa3oBbIBaTh UHPOPMALMIO, MPEICTABICHHYIO B BUJE TaOJIMII,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIEC TA0JIHUII, TUarpamMm, rpaduKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MMOKA3aTENCH: CPEAHUX 3HAUCHUN
U Mep paccenBaHus (pa3max, JUCIEPCHs U CTAHIaPTHOE OTKIOHEHUE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAYEHUW M YacCTOThI COOBITHM, B TOM YHCIE IO
pe3yabTaTaM U3MEepEeHU U HaOJI0ICHUH.

Haxonutb BEpOSTHOCTH CIIy4alHBIX COOBITHII B OIbBITaX, 3HAas BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITUIA, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU
COOBITHSIMHU.

Hcnonb3oBaTth rpaguyeckue MOJAENIU: JEPEBO CIy4ailHOTO 3KCIEPUMEHTA,
JIyarpaMMbl Diliiepa, yucaoBas npsimas.

OneprpoBaTh NOHATUSIMU: MHOKECTBO, IOJIMHOKECTBO, BBITIOIHATh ONEpalliy HaJl
MHOKECTBaMU: OOBEIUHEHUE, IEePECeUeHUe, OMOIHEHHE, MNEePEeUUCIATh 3JIEMEHTHI
MHOECTB, IPUMEHSATh CBOICTBA MHOKECTB.

Hcnonp3oBathk rpaduyeckoe mpecTaBICHUE MHOXKECTB M CBSI3CH MEXIY HUMU JIJIs
OTIMCAHMSI TIPOIIECCOB U SBJICHUI, B TOM YHCJIE TIPU PEIICHUU 33]1a4 U3 JPYTUX yIeOHBIX
IIPEIMETOB U KypCOB.

[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHnus B 9 KJjacce:

W3Bnekate u mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaONWIl, IuarpamMM, rpadukoB, MPEACTAaBIATH IaHHBIE B BHJIE
Ta0JIuUII, JUarpamMmm, rpaduKoB.
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Pemate 3amaun  OpraHM30BaHHBIM  [EPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJIb30BAHMEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonp30BaTh onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEIHUE 3HAUYECHUS U MEPbI paCCEUBaHMUS.

HaxoguTh 4acTOThl 3HAYEHU M YACTOTHI COOBITHS, B TOM YHCIE MOJB3YICh
pe3yabTaTamMyu MIPOBEAEHHBIX U3MEPEHUM U HAOIIOICHU.

Haxonuth BEpOSTHOCTH CITydalHBIX COOBITHI B M3yYCHHBIX OTBITAX, B TOM YHUCIIC
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNmMeTh mpeAcTaBIECHUE O CIyYallHOW BEJIMYMHE U O PACIIPECTICHUH BEPOSITHOCTEM.

NmeTr mnpencraBieHHe O 3aKOHE OOJBIIMX YHUCET Kak O MPOSBICHUN

3aKOHOMEPHOCTH B CIIyYalHON M3MEHUYMBOCTU U O POJM 3aKOHA OOJIBIIUX YHCEN
B IIPUPOJIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue pazgena |KommuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BHJIBI IEATETLHOCTH O0yUYaIOIIUXCS
(TembIl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiieHre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnunax. [Ipakruueckue
BBIYMCJICHHUS 11O TaOJIMYHBIM
na"aeIM. M3Biieuenne n
HHTEpIIpeTanus TaOJIMIHBIX
nanHbiX. [Ipaktuueckas
pabota «TalauIb.
['paduueckoe
MPECTaBICHUE JAHHBIX

B BUJIE KPYT'OBBIX,
CTOJIOMKOBBIX (CTOI0OYATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpadurueckux
JarpamM.

[IpakTrueckas paborta
«JlmarpammMbD)

CTaTUCTUYECCKUX JAHHBIX M YACJIOBBIX MACCHBOB
C TIOMOIIIBIO TaOJINII U MATPAMM C UCTIOIB30BAHUEM
aKTyaJbHBIX U BXXHBIX JaHHBIX (IeMorpaduieckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEeJIBCKOXO3SIUCTBEHHOM MPOAYKIIMH, OOIIIECTBEHHbIE
U IPUPOIHBIC SBJICHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMHA JTaHHBIX

C TIOMOIIBI0 IIU(PPOBBIX PECYPCOB B X0JI€
MPAKTUYECKUX pabOT

OnucaresnpHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apu(pMETHIECKOE.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOM HaOOP, Mepa
LEHTPaJIbHON TEHJAECHINH (Mepa LEHTPa), B TOM UHCIIE
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTONUMBOCTS MEUAHBI.
[IpakTrdeckas padota
«CpenHue 3HaUCHU.
HauGonpliee n HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TIOMOUIBIO
CpeIHero apu(pMeTnyeckoro U Meauansl. Pemarp
3aJ1a4M.

HM3yuyarh CBOMCTBA CPEIHUX, B TOM YHCIIE

C TIOMOIIIBIO IU(PPOBBIX PECYpPCOB, B XOJI€
IPaKTUYECKUX PadoT.

OcBauBaTh NOHATHSA: HaOOJIbIIEE U HAUMEHbIIIEE
3HAYEHHsI YUCIIOBOIO MacCUBa, pa3Max.

PemaTp 3agaum Ha BBIOOp crioco0a onmucaHust
JAHHBIX B COOTBETCTBHH C IPUPOAON JTAHHBIX U
LEISIMU UCCIEI0OBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(nmpumepsr). YacroTa
3HAYEHHI B MaCCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpaMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHUI B MAaCCHBE
JIAHHBIX, TPYIITUPOBKA IAHHBIX, THCTOTPaMMa.
CTpouTh 1 aHAJIU3MPOBATH THCTOTPAMMEI,
noAOMPAaTh MOJAXOASANIMN IIar TPyNIUPOBKH.
OcBauBaTthb rpaduyeckue NpeacTaBICHNs Pa3HbIX
BHJIOB CJIy4ailHOM M3MEHUYUBOCTH, B TOM YUCIIE

C TOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

I'pad, Bepmmna, pedpo.
IIpencraBnenue 3amauun

¢ nomolipio rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pédep u cymmapHas
CTereHb BepiuH. Llens n

OcBauBath noHsiTus: rpad, BepirHa rpada, pedpo
rpada, cTerneHb (BAJICHTHOCTh BEPIIUHBI), IIETTh U
1171:9)

OcBauBaTh NOHATHA. MYTh B rpade, SiIepoB MyTh,
00xo1 rpada, opueHTUPOBAHHBIN Tpad.

Pemiatrhb 3a1a4M Ha IOUCK CyMMBI CTEIIEHEW BEPIIVH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTU
rpada. O6xon rpada
(1JIepOB MyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck 06xoaa rpada, Ha MOUCK MyTe

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c10COOBI MPECTABICHUS 33]1a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOIATHOCTEH, IPyrux
IPEIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (YHKIIMOHATLHBIC
COOTBETCTBHS) Ha IpUMEpax

BeposATHOCTB 1 yacToTa
CIIy4aiflHOTO COOBITHUS

CityyaiiHbIN OTBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTh 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B oO1IecTBe. MoHeTa u
UrpaibHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[IpakTrueckas padbora
«YacToTa BhIIAJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJIOBEPOSATHOE U IPAKTHUUECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTh MAJIOBEPOSITHBIX COOBITHIA

B IPUPO/JIE U 00ILIECTBE Ha BAKHBIX IpUMeEpax
(aBapuu, HECYACTHBIE CITy4aH, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepeaaya JT1aHHbIX).

H3y4ars posib KJIACCHYECKUX BEPOSTHOCTHBIX
Mojienelt (MOHeTa, UTpajibHasi KOCTh) B TEOPUU
BEPOSTHOCTEM.

Ha6arwoaath 1 U3y4aTh 4YaCTOTY COOBITHI B MTPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IIU(POBBIX
PECYPCOB, B X0O/I€ MPAKTUYECKON paboThI

O06o061menue,
CUCTEMATHU3aINS 3HAHUH

IIpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposATtHOCTS CitydaliHOTO
COOBITHSA

IloBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HaHHM.

Pemath 3agaum Ha MpeACTaBICHUE U ONUCAHUE
JAHHBIX C IOMOUIBIO U3YYEHHBIX XapAKTEPUCTHUK.
OO0cy:ka1aTh NpUMepbI CTyYailHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B IPUPOJIE U KU3IHU
YeJoBeKa

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

34
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8 KJIACC

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CrnydaitHbie COOBITHS.
BeposATHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UrpajibHasl KOCTh

HaunmenoBanue pazaena |KonudecTBo OcHoOBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYaIOIIMUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH H3yUeHHOE U BHICTPAMBATH CHCTEMY

3HAHUMU.

Pemarts 3agqaum Ha IpECTaBICHUE U ONMCAHUE
JTAHHBIX C IOMOIIbIO U3YYEHHBIX XapPAKTEPUCTHUK.
PemaTe 3aga4uu Ha nipe/ICTaBICHNE TPYIITUPOBAHHBIX
JIAHHBIX U ONKCAaHUE CIy4YallHOW N3MEHUYUBOCTH.
Pemarts 3agaum Ha onpeAeieHUue YacTOThI
CIIy4ailHBIX COOBITHH, 0OCYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MAJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIIyYallHBIX COOBITHIM, UX
pOJIM B IPUPOJIE U )KU3HU YeJIOBEKA

OnucarespHasg CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO HAabopa.
CranmapTHOE OTKJIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

OcBauBaTh NOHSATHS: AUCIICPCHUA U CTAHAAPTHOC
OTKJIOHCHHEC, UCITIOJIB30BATb OTHU XapPAKTCPHUCTUKHU
JJIA OIIMCAaHHA paCCCUBAHUA JaHHBIX.

BLIIIBI/IFZIT]) TUNnoTe3bl 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H IO AarpaMmMaM paCcCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAaHUS 10 UMCIOITUMCS
JaHHBIM, B TOM YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoxecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Oneparuu Haj
MHO>KECTBaMHU:
o0BbeIMHEHNE, IEpEceUeHuE,
JIOTIOJIHEHUE.

CaoiicTBa onepannii

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacmpeenuTeNbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeCTaBICHUE

MHOKECTB

OcBanBaTh NOHATHSA . MHOXKECTBO, SJIEMEHT
MHO>€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMU:
oOBbeIMHEHNE, IEpeceueHue, TOMOTHEHHUE.
Hcnoab30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATENILHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnoab3oBath rpadguueckoe NpeacTaBieHue
MHOYKECTB IPH ONHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX yUeOHBIX
IIPEIMETOB U KypCOB

BepoATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cry4gaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHI.
OnbITEI ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[Ipaktuueckas padbora
«OnBITHI

C PaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHS: DJIEMEHTAPHOE COOBITHE,
CIIy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPUSATCTBYIONIUX PJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarh 3aga4u Ha BEIYUCIICHUE BEPOSATHOCTEN

COOBITHH MO BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OIIBITA.

Pemarb 3a1a4mn Ha BEIYMCIIEHHUE BEPOSATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJIIE

C IIOMOII[BI0 KOMITBIOTEPA.
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AJIEMECHTAPHBIMH
COOBITHUSIMU

I[IpoBoaAUTH U U3Yy4YATh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UCTIOJIL30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENEH) B X0/Ie IPAKTUYECKON pabOThI

Baenenune B Teoputo rpados

Hepeso. CBoiicTBa nepeBa:
€MHCTBEHHOCTH ITyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIIIMHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YHUCIIOM
p€6ep. IIpaBuino ymMHOKEHUS

OcBauBaTh NOHATHSI. JIEPEBO Kak rpad 6e3 nuKIia,
BHCSYas BepIIMHA (JIUCT), BETBb JEPEBA, MYTh

B JIEpEBE, AUAMETP JIepeBa.

HN3y4yarh CBOMCTBA JEpPEBa:; CYIICCTBOBAHUE BUCSUYCH
BEPIIMHBI, €AUHCTBEHHOCTD IyTHU MEXITY ABYMS
BEPIIMHAMHU, CBSA3b MEXK/Iy YMCJIOM BEPIIUH U YHUCIOM
péoep.

Pemiats 3a71a4M Ha IOUCK U IEPEUUCIIEHUE Y TEU

B JIEPEBE, OINPEACIICHNE YUCIIa BEPIIUH WK pEOEp

B JiepeBe, 00X0,1 OMHAPHOTO JIepeBa, B TOM YHCIIC

C IPUMEHEHHEM TTpaBUia YMHOKEHHUS

Cny4daitHbie COObITHUS

[IpoTHBOIONOXKHOE COOBITHE.
Jnarpamma Diinepa.
OObenMHEeHNE U TIEpeceUeHUe
coosiTuil. HecoBMecTHbIC
coObITHsi. Popmyiia
CJIOKEHUSI BEPOSATHOCTEM.
[IpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOTIOJIOKHBIE
COOBITHSI, OTIepallUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dunepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yyats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JIBYX COOBITUH ((OPMYITBI CIIOKEHHUST BEPOSITHOCTEH ).
Pemarts 3agaum, B TOM 4KcCIie TEKCTOBBIC 3aa4H

Ha OTpeJIeJICHUE BEPOSITHOCTEN O0BETUHEHUS U
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coOsrtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEePECEUCHUSI COOBITHI C TIOMOIIBIO YACIIOBOM
npsAMOii, TuarpamMm Ditiiepa, GopMyIIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEN, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHUSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (Onpe/eieH s ) He3aBUCUMBIX
COOBITHH.

PemiaTe 3aaum Ha ONIpeAEICHNUE U UCTIOJIb30BAHUE
HE3aBUCUMBIX COOBITUH.

PemiaTe 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o011enue,
CUCTEMATHU3AIIUS 3HAHUH

IIpencraBineHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOCTh
CITy4alflHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IToBTOPATH U3yYECHHOE U BHICTPAUBATH CHCTEMY
3HAHUU.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OMTMCAHUE
JIAHHBIX C TIOMOIILI0 U3YUYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npuMeHeHneM Tpados.

PemaThb 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aiiHOTO COOBITHS 110 BEPOSTHOCTSAM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemars 3aga4u Ha HAX0XKIACHUE BEPOATHOCTEN
00BbETMHEHUS U TIEPECEUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHNEM IrpadyuuecKux
IIPEACTABICHUN U IEpeBa CIIy4YalHOIO OIIBbITA.
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Pemath 3a1a4uu Ha IepedncieHne KOMOMHAITUH
(4KcIia nepecTaHOBOK, YUCJIA COYETAHUN ),

Ha HaXxO0JICHUE BEPOSTHOCTEH COOBITHM C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIC

C MCIIOJIb30BaHUEM TpeyroiabHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KJIACC

8 kiacca

OmnucareibHas CTaTUCTUKA.

OHepaHI/II/I Hal COOBITHSIMH.

HezaBucumocTs COOBITHIA

HaumenoBanue paznena |(Konuuecto OcHOBHOE CO/IepKaHUE OCHOBHBIE BUJIBI IEATEILHOCTH 00yUYarOIIMUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBneHue naHHBIX. IoBTOPSITH N3y4YEHHOE ¥ BLICTPAUBATH CUCTEMY

3HAHUM.

PemiaTe 3a1a4M Ha IPEACTABIICHUE U ONUCAHUE
JTAHHBIX.

PemiaTe 3a7a4m Ha HAX0XKICHUE BEPOSTHOCTEN
00beIMHEHUS U TIEPECEUCHUS COOBITUM, B TOM YHCIIE
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM IrpadUuecKux
IIPEJCTABJICHUM U JEPEBA CIIYUYalHOTO OIIBITA.
PemaTthb 3a1a4uM Ha MepeUrCICHHE KOMOMHAIIUMA
(4uciia mepecTaHoBOK, YUCJIAa COYETAHUM ),

Ha HaXOKJICHHE BEPOSITHOCTEH COOBITUI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

[TepectanoBku. @akTopual.

CoueraHus U YUCIO
codeTaHuu. TpeyrojibHuK
[Tackams. IIpakTnyeckas
paboTta «Beraucnenue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAAOUYEHHAs apa, Tpoiika 00bEeKTOB,
NepecTaHOBKa, (paKTOpUal YUCIa, COYETAaHUE, YUCIIO
COYEeTaHUuH, TpeyroJibHUK Ilackas.

PemiaTe 3a1a4M Ha IepeUUCIICHUE YIIOPAIOYEHHBIX
1ap, TpOeK, [IEPEYUCICHUE IIEPECTAHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (QYHKITHI
AJIEKTPOHHBIX TAOJINID»

Pematsb 3aga4u Ha IPUMEHEHHE YK CIIa COYCTAHUN

B ajreOpe (COKpaléHHOEe YMHOXKEHHUE, OMHOM
Hprorona).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

Ha BBIYKCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C IOMOIIIBIO
ANIEKTPOHHBIX TAOJIHI] B XO/I€ TPAKTUYECKON padOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOSATHOCTh. CilyyallHbIN
BBIOOP TOUYKU U3 PUTYPHI
Ha IUIOCKOCTH, U3 OTPE3Ka,
U3 IyTH OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1aum Ha HAXOXKJAECHUE BEPOSTHOCTEMN

B ONIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

Y3 MHOTOYTOJIbHUKA, KpYyra, OTPE3Ka UJv JyTH
OKPYXHOCTH, YUCIIOBOT'O MPOMEKYTKA

Hcnbitanus bepuynnu

Ucneitanne. Ycnex u
Heyaaua. Cepusi UCTIBITAHUI
110 TIEpPBOTrO ycIexa.
Ucnertanus bepryinu.
BepositHOCTH COOBITHIA

B CEPUU UCIIBITAHUMN
bepnymmu. I[Ipaktnyeckas
pabota «/cnpiTanus
bepnymm»

OcBauBaTh NOHATHSA. UCIIBITAHUE, DIIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEy/Aa4a), CEpHsl
VICTIBITAHW, HACTYIUIEHUE TIEPBOIO yCIeXa
(Heynmaum), cepusi ucnsiTanuii bepuysm.

Pemats 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
COOBITHH B CEpUU UCTIBITAHUM JIO0 TIEPBOTO YCIIeXa,
B TOM YHCJIE C TIPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPHUYECKOMN MPOTPECCHUU.

Pemats 3aga4u Ha HAX0KIECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHMA
bepHym, Ha HAX0XKIECHUE BEPOATHOCTHU
ONPENEIIEHHOTO YNCIIA YCIIEXOB B CEPUN UCIIBITAHUN
bepnymm.

HN3yuaTthb B X0/1€e NPAKTUYECKOH PadoOThlI,
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B TOM YHCJIE C TOMOIIbIO IMPPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMUMHA

CiyvaiiHas BeIM4MHA U
pacrpeneneHue
BEPOSTHOCTEM.
MareMaTu4eckoe 0XKUJaHNuE
U JUCTIEPCUS CIIyYalHOU
BeJIMYMHEL. [ [pumMepbl
MAaTEMATUYECKOTO OKHUIaHUS
KaK TEOPETUYECKOTO
CpPEHETO 3HAYEHHUS
BEJINYMHBI.

[TonsiTue o 3aKkoHE OOIBITNX
yucein. M3mepenune
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[pumenenune 3akoHa
OOJBIITNX YUCE

OcBOUTH NOHATHSA: CTy4YaiiHas BEIMYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, pACIIPECICHUE
BEPOSTHOCTEM.

H3y4yars 1 00cyKAaTh IPUMEPHI TUCKPETHBIX U
HEIMPEPBIBHBIX CIyYalHBIX BEJIMUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
W3MEHYUBBIC BEJIMYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJIEIbHBIX CITyYalHBIX
BEJINYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIBITAMHU
(OpocaHue MOHETHI, UTPATTLHOM KOCTH, CO CIIy4aliHbIM
BBIOOPOM H T. II.).

OcBauBaThb NOHATHS. MATEMATUYECKOE 0KUTAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOU BEJIUYUHBI KaK
aHaJIor AMCIEPCUU YUCIOBOrO Habopa.

Pemathb 3a1a4M Ha BBIUHUCIICHHE MATEMATUUECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOM CIIy4aliHON
BEJINYMHBI 110 3aJaHHOMY PacCIpENEICHUI0, B TOM
YUCJIE 33/1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHMTBCH C MATEMATUYECKUM OKUIAHUEM U
JACTIEPCUEN HEKOTOPBIX PACIPEACIICHUM, B TOM
YUCJIE pacTPEICNICHUS CITYyYaiTHON BETUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyiun.
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HN3y4aTrhb 4acTOTy COOBITHS B IIOBTOPSIOIIMXCS
CIIy4alHBIX OMBITaX KaK CIy4alHYIO BEIUUUHY.
3HAKOMHUTBCS C 3aKOHOM OO0IBIIHX Yrcel (B popme
beprysin): mpu 60IBIITIOM YHUCIIE OMBITOB YaCTOTa
COOBITHS OHM3Ka K €r0 BEPOSTHOCTH.

Pematsb 3a1a4u Ha U3MEPEHUE BEPOSATHOCTEH

C MOMOIIBIO YacTOT. O0CYKAATh POJIb 3aKOHA
OOJBIIMX YKCEI B 000CHOBAHUY YaCTOTHOI'O METO1a
U3MEpPEHUST BEPOSITHOCTEA.

OO6cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYHBBIX
SIBJICHUSX, POJIb 3aKOHA OOJIBIIIUX YHUCEN B PUPOJIE U
B JKM3HU YEJIOBEKa

O0600611eHre, KOHTPOITb 10 [IpencraBienue JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPANBATH CHCTEMY
OnucarenbHas CTAaTUCTHKA. 3HAHUMH.
BeposiTHOCTB CiydaitHOTO PemiaTe 3a1a4M Ha IPEACTABICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiible | PemaTh 3amaum Ha HaXO0XJACHUC BEPOSITHOCTEH
BEJIMYMHBI U pACTIPEICTICHUS COOBITUI, B TOM YHCJIC B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEUHEHUSI U TIEpeCeUCHUs
COOBITHH, BRIYUCIISTH BEPOSITHOCTH B OIMBITaX
C CEepUsAMU CIIy4alHbIX UCIIBITAHUN
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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