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OdenepanvHas pabovas mporpamMma Mo ydeOHOMY mpenMery «MareMaTukay
(6a3oBBIN ypoBeHB) (TpenMeTHas oOnacTh «Martematuka u wHbOpMaTHKa») (mamee
COOTBETCTBEHHO — MpOrpamMma Mo MaTeMaTHKE, MAaTEMATHKA) BKITIOYAET TOSICHUTEILHYIO
3aMHCKY, COJAEpKaHUE OOy4YeHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHS POTPAMMBI
0 MaTeMaTHKe, TEMaTHIECKOE IIAHUPOBAHUE.

MNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma mo maremaruke mjisi oOywarommxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamme 1Mo MareMaTUKE YUYTEHbI WJIEU U MOJOKEHUS
KoHuenuuu pa3Butusi MaTeMaTH4eCKOro oopa3oBanus B Poccuiickoii denepanuu.

[IpeamMeToM MaTeMaTHKH SBISIOTCS (PyHIAMEHTAIBHBIE CTPYKTYPBI HAIIETO MHPA —
MPOCTPAHCTBEHHbIE (OPMBI W  KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujeh). MaremaTruueckue 3HaHUs 00eCIeYuBaOT
NOHUMAaHUE TPHUHIMIIOB YCTPOMCTBA U UCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U  HMHTEPIPETALUIO  COIUAIBHOW, HSKOHOMHYECKOW, MOJUTHYECKOM
uH(bOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEeHU U TMOCTPOCHUM, YUTaTh MH(POPMAIIUIO, TIPEACTABICHHYI0O B BHUJC TaOJIHII,
quarpaMM U TpauKOB, JKUTh B YCIOBHUSX HEONPEACIEHHOCTH U TIOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHI.

N3yuenne marematuku GopmMupyer y oOydaromuxcs MaTeMaTHYECKUNA CTHIIb
MBIIICHUS, TTPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBAIOT TaKWE TPUEMBI U METOJbI MBIIUICHUS, KaK WHAYKIUA W JEeTyKIHUS,
000011IeHre ¥ KOHKPETU3AIusl, aHallu3 U CHUHTE3, KJIacCU(UKAIUS U CHUCTeMaTH3allus,
abctparupoBanue u aHaoOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITFOUSHHH, TpaBUIa UX

KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH, CTOCOOCTBYIOT
BbIPaOOTKE YMEHUsI (OPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATh CYKJICHUS, TEM
CaMbIM Pa3BHUBAIOT JIOTUYECKOE MbINUIeHHEe. M3yueHrne MaTteMaTuku oOecreunBacT
dbopMHpOBaHUE ATOPUTMUYECKON KOMIIOHEHTHI MBITIUICHUSI U BOCIIUTAHUE YMEHUI
JEUCTBOBATh IO 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHPOBATh HOBBIC. B mporiecce pereHus 3a1aq — OCHOBOW y4eOHOM eI TeTbHOCTH
Ha ypOKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUYECKAS ¥ IPUKIIATHASI CTOPOHBI MBIIILJICHUS.
OOyuenne MareMaTuke 1a€T BO3MOXKHOCTh Pa3BUBATh y 00YYAIONIUXCS TOUHYIO,
parMoHANbHYI0O U WH()DOPMATUBHYIO pe€ub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPAaUISCKUE CPEACTBA JJIS BBIPAKECHUS CYKICHUN U
HAIJISIHOTO X MPEICTABIICHHUS.

[Ipu W3yyeHUM MaTeMaTHKH OCYILIECTBISIETCS O0Ilee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEIHLHOCTH, TIPECTABICHUSIMH O TIPEIMETEe U METOJaX MAaTeMAaTHKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKJIATHBIX 3a/1a4.
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[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTuke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHSITHH (YMCII0, BEIMYMHA,
reoMerpuyeckas ¢urypa, nepeMeHHasi, BEpOSITHOCTb, (PYHKIUS), 0OeCIeUnBaIOIMINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHus 00yUYarOIINXCS;

NoJIBeICHHEe OOYYaroIIMXCsl Ha JOCTYIMHOM [IJIi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KaIOIIEero MUpPA, MOHUMAaHWE MAaTEMaTUKH KaK 4acTu
o0IIeH KyJIbTYpHl YEIOBEUECTBA;

pa3BUTHE MHTEIUICKTYalbHBIX W TBOPUYECKUX CIIOCOOHOCTEH 00ydYaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHue (PYHKIIMOHAIBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBIECHUS MAaTEeMATUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCabHBIX JKM3HEHHBIX CHUTYAIlUSIX W TPH U3YYCHHUH APYTHX YICOHBIX MPEIMETOB,
IpPOSIBJICHUS] 3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (QOpMYIMpOBaTh HMX Ha S3bIKE
MaTeMaTUKM M CO3JaBaTh MaTE€MaTUYECKHE 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 BBIUKCIEHUS», «Anredpa» («AnreOpanyeckue BBIPAKECHUS», «YPaBHEHHS U
HEpaBeHCTBAY), « DyHKIMNY, «I'eomeTpus» («I'eomeTpudeckue GUTypbl U KX CBOMCTBAY,
«M3MepeHne TeoMEeTPUYECKUX BEIMYUH»), «BeposTHOCTb M cTaTUCTHKa». J(aHHbBIE
JIMHUU PA3BUBAIOTCS MapajliebHO, KaKJIasi B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT JAPYTOM, a B TECHOM KOHTAKTE U B3aUMOJECHCTBUU.

Copep:xaHue mporpaMMbl IO MaTeMaTuKe, paclpeaenéHHOe M0 TogaM 00y4YeHus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHATHLHBIM
BonpocaM  oOydaromigecss  OOpamlajuch  HEOJHOKPATHO,  YTOObI  OBJIAJICHUE
MaTeMaTUYECKUMH TIOHSATHUSIMA M HaBBIKAMU OCYIIECTBIISUIOCH IOCJIEI0BATEILHO U
MOCTYINATEIbHO, C COONIOACHUEM MpPHUHIMIA MPEEeMCTBEHHOCTH, 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 «Anredpa» (BKJItO4asi 3JIEMEHTHI CTATUCTUKU U
Teopun BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo maTeMaTUKE BBOAMUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO61iee 4YMCIIO 4YacoB, PEKOMEHJOBAHHBIX ISl M3y4eHHs] MareMaThku (0a30BbIN
YPOBEHBb) Ha YpPOBHE OCHOBHOTO 00Iero oOpaszoBaHus, — 952 waca: B 5 kiacce —
170 gacoB (5 yacoB B Hejeno), B 6 kitacce — 170 gacos (5 wacoB B Henenro), B 7 Kjacce —
204 4aca (6 gacoB B Hejieno), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 kiacce —
204 vaca (6 yacoB B HEJICIIO).
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
ITO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUA

M3ydeHue MaTeMaTHKU Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs HAIPaBJICHO
Ha JOCTIKCHHE OOYYAIONUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M IPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YJIBTATOB OCBOCHUS YI€OHOTO TIPEAMETA.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE  pe3yabTaTbhl  OCBOEHMS  NpPOrpaMMbl 10  MaTE€MaTHKE
XapaKTEepU3YIOTCSL:

1) naTpHOTHYECKOE BOCIIUTAHHUE:

MPOSIBJIEHUEM HMHTEpPECAa K MPOIUIOMY M HACTOSIIEMY POCCHUHCKON MaTE€MaTHKH,
LEHHOCTHBIM OTHOIICHUEM K JOCTH)KEHUAM POCCUHUCKHUX MAaT€MaTUKOB U POCCUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpaxIaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00S3aHHOCTEN Ipak/laHWHA U pealin3alliy €ro mnpas,
MPEACTaBIICHUEM O MaTeMaTHYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IMIHBIX
CTPYKTYD, SIBICHHH, MPOIEAYP TPAKIAHCKOTO OOIIeCTBa (HapUMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHHUIO OJTUYECKUX MPOOJEeM, CBSI3aHHBIX C NPAKTHYECKUM
NPUMEHEHUEM JOCTH)KCHHA HayKH, OCO3HAHHMEM BaXHOCTH MOPAIbHO-3THYECKHUX
MIPUHITUTIOB B ICSITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHHE:

YCTAHOBKOM Ha AaKTMBHOE Yy4YyacTHE B PEIICHHUM MPAKTUYECKUX  3a7ad
MAaTEMATHYECKOW  HAIPABJICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MaTE€MaTUYECKOTO
oOpa3oBaHHs Ha TPOTSHKEHWHW BCEM JKU3HU IS YCHEIIHONW MpOoQeCCHOHATLHON
NESATETPHOCTH W PAa3BUTHEM HEOOXOIUMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHJUBUIYAIBHOW TpaeKTOpMHU oOOpa3oBaHUsS U JKU3HCHHBIX IUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

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

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHUEHTALIMEN B ACATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX IIPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS 4YEJIOBEKa, MNPUPOABI M OOIIECTBa,
NOHMMAaHHEM MaTeMaTH4YeCKOW HayKu Kak c(hepbl UeI0BEUECKOM AeSITENbHOCTH, STAllOB
e€ pasBUTUA M 3HAYUMOCTH [UIA DPa3BUTUSA LUBWIM3ALMM, OBJIAJEHUEM S3BIKOM
MAaTeMaTUKU U MaTeMAaTH4YECKOW KYJIbTYpPOUW Kak CpPEACTBOM IIO3HAHUS MHPA,
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OBJIaACHUCM HpOCTCﬁIHHMH HaBBbIKaMH HCCHGHOBaTeHBCKOﬁ ACATCIIBHOCTH,

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

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KHU3HU (370pOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATHNA U OT/BIXA, PETYJIApHas Gu3ndecKass akKTUBHOCTH ), CHOPMHUPOBAHHOCTHIO HAaBbIKA
pednekcun, MpPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APyroro
YEJI0BEKa;

7) KOJIOTHYECKO€e BOCITUTAHME:

OpUEHTAIMEl Ha TPUMEHEHHE MaTEeMaTHYEeCKHX 3HAHUM [UIsl pElIeHUs 3aaad
B 00JIACTH COXPAaHHOCTU OKPY’KAIOIIEH Cpebl, IIIAHUPOBAHUS MTOCTYIKOB M OIICHKH WX
BO3MOXKHBIX TIOCJEACTBUM JJIi OKpY’KAIOLIEH Cpenbl, OCO3HAHHUEM IJI00alIbHOIO
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 IMPAKTUYECKYIO JEITEIBHOCTh, B TOM YHCIE YMEHHUE
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 SBJICHUSIX, B TOM UUCIIE paHEe HE U3BECTHBIX,
OCO3HaBaTh JNEe(MUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TIAHUPOBATH CBOE
pa3BUTHE;

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

METANPEIMETHBIE PE3YJIBTATBI

B pe3ynbrarte ocBOEHUsI IPOrpaMMbl IO MaTEMATUKE HA YPOBHE OCHOBHOT'O OOILIETO
oOpaszoBaHus y oOydaromierocs OyayT cOopMUpOBaHbl METANpPEIMETHBIE PE3YJIbTATHI,
XapaKTEPHU3YIOLIUECS OBJAJCHUEM YHUBEPCAIbHBIMHU IO3HABATEIbHBIMHU JCHCTBUSMH,
YHUBEPCAIbHBIMM  KOMMYHUKATUBHBIMU  JIEUCTBUSIMU M YHUBEPCAIbHBIMU
PETYISATUBHBIMU ACUCTBUSMU.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIE JeCTBUS
ba3oBble JJoruueckue aeicTBHA:

BBISIBIIATh M XapaKTEPU30BATh CYIIECTBEHHBIE NPU3HAKM MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUM, OTHOIICHUU MEXIYy MOHATHUIMH, (OPMYJIUPOBATH ONPEICICHUS
MOHSATUH, YCTaHABIMBATH CYIIECTBEHHBIM TMPU3HAK KIACCU(UKAIIMU, OCHOBAHUS
J71s1 0000IIEHUS U CpaBHEHUsI, KpUTEPUU TTPOBOJAMMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYJIMPOBATH U TPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC
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Y OTPHIIATEIbHBIC, CIMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIC;

BBISBJISITE MaTEMAaTHYECKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHBOPCUHS
B (QakTtax, JaHHBIX, HAOJIONCHUAX W YTBEPKICHHAX, TNpeyiaraTh KPHUTCPHH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEH M TPOTHBOPCUHH;

JIeJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30uparh JOKa3aTeJIbCTBA MAaTEMAaTHYCCKUX  YTBEPXKICHUH  (MpsSMBIC |
OT TPOTHUBHOIO), TMPOBOJAWTH  CAMOCTOSTCIILHO  HECIIOKHBIC  JIOKA3aTeJIbCTBA
MaTeMaTUYeCKUX (PAKTOB, BBICTpAaWBaTh apPryMEHTAIMI0, MPHUBOJAHUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHHMSI,

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pellleHus, BRIOMpATh HanOoJIee MOIXOANINA ¢ YIETOM CaMOCTOSITCIIEHO BbIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIh30BaTh BOMPOCHI KaK MCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
MO3UIIMI0, MHCHHE;

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

CaMOCTOSITeNIbHO (hopMynupoBaTh 0O0OOIIEHUS YW BBIBOABI IO pe3yjbTaTaMm
MPOBEIEHHOTO HAOJIOCHUS, UCCIICIOBAaHMS, OICHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
PE3YNBTATOB, BHIBOJIOB M 0000IIEHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIlecca, a TakKKe BBIIBUTATh
MPEATNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH  HEIOCTATOYHOCTh M M30BITOUHOCTH  MH(POpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JIJISl pELICHUS 3a/1a4H;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMATH3UPOBATh M  HUHTEPIPETUPOBATH
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(POPMALIMU MO KPUTEPHSIM, TPEUIOKEHHBIM YUYUTEIEM
WM CPOPMYJTMPOBAHHBIM CaMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHUBeEpPCaJbHbIE y4eOHbIE J1eiiCTBUS:

BOCIIpUHUMATL H q)OpMy.HI/IpOBaTI) CYXKACHUA B COOTBCTCTBHMU C YCIOBHAMH U
esiMu O6HICHI/I}I, SACHO, TOYHO, I'PpaMOTHO BBIPpAXXAaTb CBOIO TOYKY 3PCHHUA B YCTHBIX
N MIMCbMCHHBIX TCKCTAX, AaBaThb ITOACHCHUA 110 XO04Yy PCHICHUA 3aa9, KOMMCHTUPOBATH
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MIOJTYYCHHBINA PE3yJIbTAT;

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
poOJIeMBbI, pelraeMon 3a/1adu, BBICKA3bIBATh WJCH, HAIICJICHHBIC HAa TOWCK PEIICHUS,
COMOCTABJIATh CBOM CYXICHHS C CYXICHHAMH JAPYTUX YYaCTHUKOB JIMAJIora,
oOHapy>KHBaTh pa3InIue M CXOJICTBO TMO3UIINNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pa3HOTIIacHsl, CBOU BO3PAKCHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3a7a4d, SKCICPUMEHTa, HCCICIOBAHUS,
MPOCKTa, CaMOCTOSITEIBHO BHIOWpPATh (opMaT BBICTYIUICHHS C YYETOM 3aj1ad
Npe3eHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MMOHUMATh ¥ UCIIOIH30BaTh MIPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON pabOThHI
IIPU pelIEHUN y4eOHBIX MaTEMAaTUYECKUX 3a]1aY;

MPUHUMATh IIeJIb COBMECTHOW JCSATCIBHOCTH, IUIAHUPOBATh OPTaHU3AIHIO
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBAPUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yJIbTaT paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNMOBBIX ¢Gopmax padoThl (0OCYkJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC MITYPMBI M IPYTHE), BBIOIHATH CBOIO YacTh pa0OTHl M KOOPAMHUPOBATH CBOU
JENUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUI
MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM yUYACTHUKAMHU B3aHMMOICHCTBHS.

PeryasiTuBHbIC YHHBEpCAJIbHbIE Y4eOHbIC JeHCTBUS
Camoopranusanus:

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

CaMOKOHTPOJIb:

BIaJE€Th CIOCOOAMU CaMOIPOBEPKH, CaMOKOHTPOJS IIpolecca M pe3ysbrara
pelieHus MaTeMaTUYECKOM 3a/1auu;

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

OLICHUBATh COOTBETCTBUE PE3YJbTATA JEATEIBHOCTH ITOCTABICHHOW LEIW U
YCIIOBUSIM, OOBSICHATh MNPUYMHBI JTOCTHODKEHUS] WM HEAOCTUKEHHUS UENH, HaXOJUTh
OLIMOKY, 1aBaTh OLICHKY PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3yabTaThl OCBOCHMSI MIPOrPaMMBbI MO MaTEMAaTHKE IMPEACTABICHBI
1o rojiaM oOy4eHus B CIEAYIOIIMX pa3ziesiax MporpaMMbl B paMKaXxX OTJIEIbHBIX yUeOHBIX
KypcoB: B 5—6 Kkilaccax — Kkypca «MaremaTtukay, B /—9 kiaccax — KypcoB «Anreopay,
«I'eomerpusd», «BepOSTHOCTb U CTATUCTUKAY.
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OEJNEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«MATEMATUKA» B 5-6 KIIACCAX

MNOACHUTEJIBHAA 3AIIMCKA

[IpuopureTHbIMU TeNIMU OOydYeHHsI MaTeMmaThke B S5—6 Kiaccax SBISIOTCS:
MPOJIOJKEHNE (OPMHUPOBAHUS OCHOBHBIX MATEMATHYECKUX MOHITHI (YHCIIO,
BEeNIMYMHA, TreomeTpuueckas ¢urypa), oOeCneyMBaIOIMIUX IPEEMCTBEHHOCTh H

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHus 00y4YaIOINXCS;

pa3BUTHE MHTEIUICKTYATbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HUCCJENOBATEIBCKUX YMEHUH, MHTEpeca K H3YYECHHIO
MaTeMaTUKH;

HNOJBEJCHUE OOy4arolUXcsd Ha JOCTYIHOM JJIi HHUX YpPOBHE K OCO3HAHMIO
B3aUMOCBSI3M MaTEMaTUKN U OKPY’KAOIIET0 MUPA;

(¢opmupoBanne (yHKIMOHAIBHOM MaTeMaTH4YE€CKOW TI'PaMOTHOCTH: YMEHUS
pacro3HaBaTh MaTE€MaTUYECKUE OOBEKTHI B peEaJbHBIX JKU3HEHHBIX CUTYyaIUsX,
IPUMEHATh OCBOEHHBIE YMEHHUS [JIsl PELICHUS MPAKTHKO-OPUEHTUPOBAHHBIX 3a]ad,
WHTEPIPETUPOBATh IOJYYECHHBIE pE3yJbTaThl W OLICHMBAaTh HMX Ha COOTBETCTBUE
MMPAKTUYECKON CUTYAIUU.

OcHOBHBIE JMHUM COJAEpPKaHMS Kypca MaTeMaTuku B 5-6 Kkimaccax —
apu(mMeTrnyeckas U TeOMETpUUYecKas, KOTOpbI€ Pa3BUBAIOTCS MapajliedbHO, Kaxkaas
B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO, HE HE3aBHCHMO OJHA OT IPYIroOH,
a B TECHOM KOHTaKT€ W B3auMojelcTBuU. Takke B Kypce MaTeMaTUKU MPOUCXOIUT
3HaKOMCTBO C AJIEMEHTaMU aJreOpbl U OMHUCATEIbHONW CTATUCTUKH.

N3yuenue apudmMeTnyeckoro marepuajia HauyMHAETCAd CO CHCTeMaTH3alud H
Pa3BUTHS 3HAHUW O HATYpaJbHBIX YHCIIAX, MOJYYEHHBIX Ha YPOBHE HaYaJIbHOTO OOIIEro
oOpazoBanusi. Ilpu >TOM COBEpIIEHCTBOBAaHUE BBIYMCIUTENBHON TEXHUKH U
(opMHpOBaHHWE HOBBIX TEOPETUYECKUX 3HAHMM  COYETaeTcs C  Pa3BUTHEM
BBIUUCIUTENIHON KYyJIbTYphl, B YAaCTHOCTM C OOyYE€HHEM TMpOCTEUIINM NpuéMam
OPUKUJIKA W OLEHKH pe3yJbTaTOB BbIUMCICHUN. M3yueHue HaTypalbHBIX YHCEN
poJoJKaeTcs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMU TTOHSTUSIMU TEOPUU JICTIUMOCTH.
Havasio n3ydenust OOBIKHOBEHHBIX U JECATHYHBIX IPOOEi OTHECEHO K 5 Kiaccy. ITo
NEPBBIN 3TAIl B OCBOCHUH APOOEiA, KOTJa TPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
NOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IPOOEiH B TIOJHOM 00bEME
MPEALIECTBYET U3YUCHUIO JECATUUYHBIX APOOEH, YTO LIeTecO00pa3HO C TOUKU 3PEHUS
JIOTUKU M3JI0KEHUS YKMCJIOBOWM JIMHUU, KOT/a MpaBWiia IEUCTBUN C JECATUYHBIMU
IpOoOsSIMU MOYKHO OOOCHOBATh YK€ M3BECTHBIMHU AJITOPUTMAaMU BBINIOJIHEHUS JAEUCTBUI
C OOBIKHOBEHHBIMH APOOSIMU. 3HAKOMCTBO C JAECSITHUYHBIMU IPOOSMH PACIIUPUT
BO3MOXKHOCTH JJIsi IOHUMAaHHsI O0y4YaIOIUMUCS MPUKIAIHOTO MPUMEHEHHUSI HOBOM
3alUCHU MPU U3YYEHUH [JPYTUX NPEAMETOB U NPU MNPAKTUYECKOM HCIOJIb30BAHUHU.
K 6 xmaccy oTHec€H BTOpOIi 3Tan B U3y4eHUH ApoOeH, rIe MPOUCXOIUT
COBEPILIEHCTBOBAHKME HABBIKOB CPABHEHUS U MpeoOpa3oBaHusl ApoOeid, 0CBOEHUE HOBBIX

BBIYMCIIUTEIbHBIX AJITOPUTMOB, OTTAYUBAHUE TEXHUKU BBIYMCICHUH, B TOM YHCIIE
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3HAYEHUN BBIPAKEHUM, COAEpKAIIUX M OOBIKHOBEHHBIE, M JECATUYHBIC IpoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, pACCMOTpPEHUE MPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
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 Havyaie u3yueHus
TeMbl «Ilon0KUTENBHBIE U OTpULIATENIbHBIC YHCTIay BhIeseTcs noareMa «Lemnpie uncnay,
B paMKaX KOTOpPOW 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHUCIAMH U JEHCTBUSIMHU
C TIOJIOXKUTEITLHBIMU M OTPULIATENTHHBIMHU YHCIIaAMU IPOUCXOAUT HA OCHOBE CO/IEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HA TOCTYITHOM YPOBHE MO3HAKOMUTH O0YYAIOIIUXCS PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSAMH TEMBbI, B TOM YHCI€ U C MPaBWIAMH 3HAKOB
NIpY BBITIOJTHEHUHU apU(PMETHUECKUX ACUCTBHIA. V3ydeHue palimoHaIbHbBIX YMCENl Ha 9TOM He
3aKOHYUTCS, @ OyJIeT MPOJA0KEHO B Kypce anreOphl / Kiacca.

[Ipu o0OydyeHUM pEIICHHIO TEKCTOBBIX 3ajad B 56 Kiaccax HCHOIB3YIOTCS
apumernyeckue npuémsl perienus. [Ipu oTpaboTke BHIUNCIUTETHHBIX HABBIKOB B 5—6
KJIacCax pacCMaTpUBAIOTCS TEKCTOBBIE 33/1a4M CJIEAYIOIIMX BUJIOB: 3a]1a4l HA ABUKEHUE,
Ha YacTH, HA TIOKYTKH, Ha pabOTy U MPOU3BOJUTEIHHOCTD, Ha TIPOLIEHTHI, 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 «Maremaruka» MNpeaycMOTpeHO (HOpMHUpOBaHUE
MPOTEIEBTUUECKUX alreOpandyeckux MNpecTaBieHUui. bykBa Kak CHMBOJ HEKOTOPOTO
yuciaa B 3aBUCHUMOCTM OT MAT€MAaTHYECKOTO KOHTEKCTa BBOJUTCS IOCTENEHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIOJIB3YETCS MPEXKAE BCEro MJs 3aluch OOIIMX
YTBEPKJIECHUHN U IPEJI0KEHUI, POPMYII, B HACTHOCTH ISl BBIYUCIICHUS T€OMETPHUECKHUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISH YUCIa.

B nmporpamme yueOHOro kypca «MaTemaTuka» Npe/CTaBlI€HAa HarJsIHas
reOMETpHsi, HalpaBJIICHHAss Ha Pa3BUTHE OOPA3HOTO MBINLICHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHUs, N300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tal B U3yYEHUU F€OMETPUH,
KOTOpPbIM  OCYILIECTBIISIETCA HAa  HAIrJIAJHO-NPAKTUYECKOM  ypOBHE,  OINUPAETCS
Ha HaMAIHO-O0pa3HOE MBIIUICHHE oOydaommxca. bomnbimas poiab  OTBOIUTCS
MPaKTUYECKOHN JeATEIBbHOCTH, OIBITY, SKCIEPUMEHTY, MoenpoBaHuto. OOyydaronimecs
3HAKOMSITCS C TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU KOHPUTYpalusMH, YydaTcsi wu300pakaTb WX Ha HEJIWHOBAHHOM U
KJIeT4aToi Oymare, pacCMaTpuBaIOT X MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HaIJISIHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE O0YyYaroUMMUCS HAa YPOBHE HAYaJIbHOTO
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, a TAKXKE MPOMNEAEBTUYECKUE CBEJICHUS U3 anreOphl, AIEMEHTHl JIOTUKUA U
HayaJla ONUCaTENbHONW CTAaTUCTUKH.

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

HarypaabHble 4uC/Ia M HYJIb

HatypanbHoe wumcnmo. Psg Hatypanpabix uncen. Ywmcno 0. W3o6paxkenue
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.

CrnoxeHre HaTypaJbHBIX YMCEN, CBOWCTBO HYJS IIPU CIOXEHUU. BrlunTaHue kak
neiicTBre, 00paTHOE CIIOKEHUIO. YMHOKEHUE HATYpaJbHBIX UMCEN, CBOMCTBA HYJA U
CAVHUIIBI TPU YMHOXEHUU. JlemeHue Kak JeilcTBUE, 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 11 00O3HAUEHHs] HEM3BECTHOIO KOMIIOHEHTa W 3aIllCU
CBOMCTB apU(PMETUUECKUX JICHCTBUIA.

JlenuTenu v KpaTHbIE YKCIIA, PA3JIOKEHUE HA MHOXUTENU. [IpocTeie U cocTaBHBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

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

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHUS JNEUCTBUU. lCnosib30BaHKME IPU BBIYMCICHUAX IEPEMECTUTEIBHOTO U
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHUSI M YMHOXEHUS, PaclpeleIuTeIbHOrO
CBOMCTBA YMHOKEHUS.

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

npobu. IlpaBunbHbIE W HempaBWiIbHBIE ApoOu. CwmernaHHas IpoOb, TpeICTaBICHUE
CMEIIIaHHOW JpoOM B BHJE HEMPABWIBHOW ApOOM M BBIICJICHHE IE€JIOM YacTH YHCIIa
U3 HempaBWwIbHOU npoOu. M3o0paxeHue apoOedt TOYKAaMU Ha YHCIOBOM TMPSIMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamienue apooOei. I[lpuBeneHue ApoOH K HOBOMY
3HameHateno. CpaBHEHUE ApoOei.

CnoxxeHrie W BBIYHTAHHE JpoOei. YMHOXXEHHUE W JeJieHHe aApoOei, B3auMHO-
obOpatHbie Apobu. HaxoxaeHre 4acTy 1eIoro 1 IeIoro o ero YacTH.

Hecstuunas 3amuchk apoOei. IlpemcraBieHune necsaTudHOW npoOW B BHUIE
OOBIKHOBEHHOH. M300paxkeHne NeCATUYHBIX ApoOed TOUYKaMH Ha YHCIOBOW MPSMOIl.
CpaBHeHHE IECATUYHBIX APOOEH.

ApudmMernueckne NEUCTBUS C ACCITUIHBIMU Ap0o0sSMU. OKPYTIIEHUE MECATUIHBIX
Tpo0eii.

12



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )

PemieHne TeKCTOBBIX 32124

Pemenre TEKCTOBBIX 3a7a4 apu(pMETHUSCKUM CrocoOom. Perenue mormueckmx
3ama4d. Pemenue 3amau mepeOOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Vcmosib3oBaHme
IIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemienue 3ama4, cogepxaiinx 3aBUCUMOCTHU, CBSI3bIBAIOIIUE BEIUYUHBI: CKOPOCTb,
BpeMsi, PacCTOSIHHE, IIeHA, KOJUYECTBO, CTOMMOCTb. EMWHHUIIBI HM3MEpEHHUs: MaccChl,
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

Harnsguele npencraBieHus o urypax Ha IUIOCKOCTU: TOYKA, MpsAMas, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. YT0JI. [IpsAMOii, OCTpBIN, TyTION
Y Pa3BEPHYTHIN YIJIBL.

JlinHa oOTpe3ka, METPUYECKUE €IUHULbI JUIMHBL. JlJIMHA JIOMaHO#, NEepUMETp
MHOT'OYT'OJIbHUKA. MI3MepeHne U MOCTPOEHUE YIJIOB C IOMOLIBIO TPAHCIIOPTHUPA.

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

N3obpaxkenne ¢uryp, B TOM uyucie Ha kieryatoir Oymare. Iloctpoenue
KOH(UTypaluii U3 yacTen npsiMoid, OKpY>KHOCTH Ha HEJIMNHOBAHHOM U KJIeTYaTol Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Tnomans IPSAMOYTOJIbHUKA " MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJHHUKOB, B TOM 4Hclie (HUryp, M300pakEHHBIX Ha KJIET4aToOM Oymare.
EnvHuner namepenus miomaim.

Harnsiaaele mpenctaBieHUs O NPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunesn, Ky0, MHOrorpaHHuku. M3o00pakeHne npocTelmx MHOTOTPaHHUKOB.
Pa3BépTku kyOa u napamienenunena. Coznanue Mozesieid MHOTOTPaHHUKOB (M3 Oymary,
MIPOBOJIOKH, TUTACTUIIMHA U APYTHX MAaT€pPUAIOB).

O0BEM NPAMOYTONBHOTO Mapasuienenuneaa, kyoa. Enunnisl uamMmepenus oobEMa.

6 KIIACC

HarypaJjbHble ynciia

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATYpPaIbHBIMH  YHCIIAMHU.
UwucoBbie BBIPAKEHUS, MOPSAOK NEUCTBHUM, MCIOIb30BaHUE CKOOOK. Vcmomp3oBaHme
IIPU  BBIYUCIICHUSX TIEPEMECTUTENIBHOTO W COYETAaTEIIbHOIO CBOWCTB CJIOXKEHUS H
YMHOKEHHSI, PACIIPEAECIUTEIBHOIO CBOWCTBA YMHOXKEHUA. OKpYIJIEHHE HaTypajibHBIX
yuced.

Jlenutenu u KpaTHbIE YUCIIa, HAMOOJBIIUN OOIIUH AeTUTENh U HAUMEHbIIIee 00111ee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eIeHne ¢ OCTaTKOM.
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Jpoon
OObIKHOBEHHAs1 NIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpalieHue IapoOei.

CpaBHeHHe W ymnopsijouuMBaHue aApoOeil. Pemienuwe 3agad Ha HaxoXXJIEHUE YacTH
OT LEJOr0 W WEeJIoro mo ero 4acth. [[poOHoe 4HCciIo Kak pe3ysbTar JeleHUS.
[IpencraBnenne necAITHUHON APOOM B BHIIC OOBIKHOBEHHOW IpOOM W BO3MOKHOCTH
Npe/CTaBlIeHUs] OOBIKHOBEHHOW ApoOM B BUJE naecATHUUHOM. JlecsTuuHbie ApoOH U
MeTpuyecKas cuctema Mep. Apudmernyeckue ISHCTBHS W YHCIOBBIE BBIPAKCHUS
C OOBIKHOBEHHBIMH U JCCATUYHBIMU JPOOSMHU.

OtHomenue. Jlenenrue B JaHHOM OTHoleHnu. Macmra0, nponopuus. [Ipumenenne
IIPOTNIOPLIUN NPH PEILICHUH 3aa4.

[Tonstue mpoueHTta. BpruuciaeHne npoleHTa OT BEJIWYMHBI U BEJIWYMHBI 110 €€
NPOLIEHTY. BbIpakeHHe MNpPOLEHTOB MAECATUYHBIMU JpoOsamu. Pemenue 3amay
Ha IPOLIEHTHI. BbIpa)keHne OTHOLIECHUS BEJIMYMH B POLICHTAX.

IHoJsio:kUTENBbHBIE U OTPULATEIbHbIE YHCJIA

[TomoxurenbHple W oTpunarenbHble yucha. Llensie uyncna. Mopynes uwncna,
reoMeTpuUecKasi HHTEpIpeTaIys MOy I uyncia. M3o0paxkeHnue uncesn Ha KOOpIMHATHOM
npssMoi. YUucioBeie mpomexyTkud. CpaBHeHHe duceld. ApudMETHYECKUE ICHCTBUS
C TIOJIOKUTEIbHBIMUA U OTPULIATEIIbHBIMU YU CIIAMHU.

IIpsiMmoyrofibHasi cuUcTeMa KOOPAMHAT Ha IUIOCKOCTU. KoopauHaThl TOYKH
Ha TUIOCKOCTH, abcicca u opauHata. [loctpoenne Touek U GUryp Ha KOOPAMHATHOM
IUIOCKOCTH.

BykBeHHbIE BbIpAKEHUA

[IpumeHeHne OyKB ISl 3alMCH MAaT€MATUYECKHX BBIPAKEHUW W TPEIIIOKEHUU.
CpoiictBa apudmMeTnueckux JeHCTBUNA. bDyKBEHHBIC BBIPAKEHHS U  YHUCIIOBBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opMmyibl, GopMysbl MEpUMETpa M IUIOMIAAM NPSIMOYTOJbHUKA, KBaapara, oObEMa
napajienienunena u Kyoa.

Pemienue TekcToBbIX 32124

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

Pewmenue 3anad, conepKamumx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYHUHBI: CKOPOCTD,
BpEMS1, pPACCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIBLHOCTD, BpEMS, 00BEM
pabotel. EquHuLbl U3MEpeHusi: Macchl, CTOMMOCTH, PACCTOSIHUSA, BPEMEHHU, CKOPOCTH.
CBs13b MEXy EAUHULAMU U3MEPEHUSI KaXKA0W BEJIMYUHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOLIEHHWEM, MPONOPLUMOHAIBHOCTBIO BEJIWYMH,
IPOLEHTaMU; pELIEHHE OCHOBHBIX 33]1a4 Ha APOOU U IPOLEHTBHI.

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

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

Harnsanele npencrapienus o Gurypax Ha MJIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jqy4, Yrodi, JJIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTrOJIbHUK, OKPYKHOCTD,
KpYT.

B3anmHOe pacnosnokeHue AByX NPSIMBIX HA IJIOCKOCTH, NapajulelbHbIEC MPSMBIE,
MEPIEHAUKYJIISIPHBIE MIPsIMbIE. MI3MepeHne pacCTOSTHUI: MEXAY IBYMsI TOUKAMH, OT TOYKH
JI0 TPSIMOM, IJIMHA MapuIpyTa Ha KBaJAPATHOU CETKE.

N3mepeHre © MOCTPOEHHWE VYIJOB C IMOMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYMOYTOJIbHBINA, PAaBHOOEAPEHHBIH,
PaBHOCTOPOHHUU. YeTBIPEXYTONBHUK, IPUMEPBI YETBIPEXYTOJIBHUKOB. [ IpSIMOYTONBHUK,
KBaJpaT: MCIOJb30BAaHUE CBOWCTB CTOpPOH, YIJIOB, nauaroHaneud. WM3oOpaxkeHue
reOMETpUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHUEM IUPKYJIH,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe momanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkénHoe n3mepenue miomand Guryp, B TOM 4Mcie Ha KBaJIpaTHON
cetke. [IpubnmxéHHOe N3MepeHNe JUIMHBI OKPY>KHOCTH, TUIOLIaId KpyTa.

CummeTpust: LIeHTpaabHas, OCeBask U 3epKalibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeAcTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajienenunesn, Kyo,
npusMa, nupaMuja, KOHyC, HWIMHID, map U chepa. M3o0paxeHne npocTpaHCTBEHHbBIX
¢buryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3nanue Moenei
MPOCTPAHCTBEHHBIX GUTYp (M3 OymMaru, mpoOBOJIOKH, TJIACTHIIMHA U JPYTHX MAaTEPUATIOB).

[Tousatne o00BEMa, enuHuIlbl u3MepeHus o0bEéMa. OOBEM MNPSIMOYTOJIBLHOTO
napajienenunena, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pE3yNbTaThl OCBOEHHUS MPOrPAMMbl Y4E€OHOTO Kypca K KOHILY
oOydeHus B 5 KJacce:

Yuciia 1 BbIYUCTCHUSA

[lonumMaTe U MPaBWIBHO YHOTPEONSTH TEPMHHBI, CBSI3aHHBIE C HATypPalbHBIMU
YHUCIIaMH, OOBIKHOBEHHBIMU M JECATUYHBIMH JPOOSMHU.

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

COOTHOCUTD TOUKY HA KOOPJMHATHOM (YMUCIOBOM) MPSIMOM C COOTBETCTBYIOIIHNM €M
YUCIOM M M300pa)kaTh HATypasbHbIE YMCIA TOYKAMU HAa KOOPJAWHATHOUW (YMCIIOBOIN)
IIPSMOM.

BeinonHATe  apupMmeTHUECKHE  AEMCTBUA € HATypalbHBIMU  YHUCIIAMH,
C OOBIKHOBEHHBIMH JIPOOSIMU B MPOCTEUIINX CIydasiX.

BbINOMHATE IPOBEPKY, MPUKUAKY PE3YJIbTaTa BBIYMCICHUH.

OKpyryiaTh HaTypajibHbIEC YHCIIA.
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PemieHne TeKCTOBBIX 32124

Pemate TekcTOBBIE 3amaud  apuPMETHYECKHUM CIIOCOOOM W C  TOMOIUIBIO
OpraHW30BaHHOT'O0 KOHEYHOTO Nepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemiats 3amauu, comepxaniue 3aBUCUMOCTH, CBSI3bIBAIONINE BEIIMUUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcrnonp30BaTh KpaTKHWE 3alCH, CXEMBbI, TaOIHIbI, 0003HAYEHUS TPH PEIICHUU
3aj1ad4.

[Tonp30BaThCS OCHOBHBIMU EIMHUIIAMU H3MEPEHUS: II€HbI, MAacChl, PacCTOSHMUS,
BPEMEHH, CKOPOCTH, BhIpaKaTh OJTHHU €IMHUIIBI BETUYUHBI Yepe3 ApyTHe.

N3Bnekath, aHaIU3UpOBaTh, OLECHUBATH HHGOpPMAIIUIO, MPEIACTABICHHYIO
B TaOyMIle, Ha CTOJIOYATON NUarpaMMe, MHTEPIPETUPOBATh MPEACTaBICHHBIE JIaHHbBIE,
MCIIOJIB30BaTh JAHHBIE TIPU PEIICHUU 3a/1a4.

Harasiinas reomerpust

ITonp30BaThCA r€OMETPUUECKUMHU MOHATUAMMU: TOUKA, IIPSAMAsi, OTPE30K, JIyd, yIodl,
MHOI'OYTI'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBoauTs NpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIHX (opmy
U3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIVIAMH: BEpIIMHA CTOPOHA,
C MHOTOYTOJIbBHUKAaMHM: YIoJI, BEpLIMHA, CTOPOHA, JUArOHANIb, C OKPYKHOCTBIO: Paguyc,
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 INPSAMOYIOJIbBHUKA, KBajpara Il HX
IIOCTPOEHMS, BBIYMCIICHHUS TUIOLIAAN U IIEPUMETPA.

Boluucnsate nepumeTp Y IJIOMIAAL  KBajApara, MNPsIMOYTOJIbHUKA, (Uryp,
COCTABJICHHBIX U3 IPSIMOYTOJILHUKOB, B TOM YHUCIe (Uryp, N300paxEHHBIX Ha KIIETYATOU
Oymare.

Ilonp30BaTbCd OCHOBHBIMM METPUYECKMMM E€IUHULIAMH HW3MEPEHHUs JUIMHBI,
IJIOIA/IN; BBIPAXKATH OJTHU €IVMHULIbI BEJIMYUHBI YEPE3 APyTHE.

Pacno3naBaTe napasuienenunen, KyO, HMCIOJIb30BaTh TEPMHUHOJIOIHMIO: BEpILMHA,
pedpo rpaHb, U3MEPEHUSI, HAXOJUTh U3MEPEHNUS NTapajuIesenunena, Kyoa.

Boruncnate 00b€M  kyba, mnapajuienenunena Mo 3aJaHHbIM  U3MEPEHHSIM,
I10JIb30BaThCS €AMHUILIAMU U3MEpPEHUs 00BbEMa.

Pemate HecCnoOXHBIE 3a7auyd  Ha H3MEPEHHME T'€OMETPUYECKHX  BEJIMYMH
B [IPAKTUYECKUX CUTYaLHAX.
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[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yuciia 1 BBIYUCTICHUA

3HaTh W IIOHMMAaTh TEPMHUHBI, CBSI3AHHBIC C PA3JIMYHBIMU BHJIAMU YHUCEN U
crocobaMy UX 3amlucH, MEepPexXOauTh (€CIu 3TO BO3MOXKHO) OT OAHOM (OPMBI 3amucH
YHUCIIa K JPYTOU.

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

BbINONHATH, coueTast yCTHbIE M TUCbMEHHBIE TPUEMBIL, apU(PMETUUECKHUE TEUCTBUS
C HaTypaJbHBIMU U IIEJILIMM YHCJIAMHU, OOBIKHOBEHHBIMH U JECATHUYHBIMH APOOSIMH,
ITOJIO’KATEJIBHBIMU M OTPULIATENBHBIMU YUCIIAMU.

BpruuciATh 3HaYEHUs YUCIOBBIX BBIPAKEHWM, BBINOJIHATH NMPUKUIAKY U OLICHKY
pe3ysibTaTa BbIYUCICHUM, BBINOJHATH MpeoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHUH
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

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.

OKpyriTh Leble Yncia U IeCATUYHbIE IPO0U, HAXOIUTh MPUOIMKEHUS YUCE.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

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

ITonp30BaThCA NMpU3HAKAMU JACIMMOCTH, PACKIAAbIBATh HATypaJbHBIE 4YHCIA
Ha IIPOCTBIE MHOKUTEIIH.

[Tonb3oBaThCa MacITaAOOM, COCTABIISITH MPONOPLUU U OTHOIIEHHUS.

Hcnons3oBath OykBBI ISl O0O3HAYEHHUS YHUCEN MPU 3alUCH 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, KOJIMYECTBO, CTOMMOCTBH, MPOU3BOIUTEIHLHOCTh, BpEMS,
o0béMa paboThl, HCHOIB3Ys apuPMeTHuecKue [EHCTBUS, OLECHKY, MPHUKUIKY,
NIOJIb30BATHCS €AMHUIIAMH U3MEPEHHUST COOTBETCTBYIOIINX BEITHYUH.

CocTtaBnsaTh OyKBEHHbIE BBIPAXKEHUS 110 YCIOBUIO 3a/1a4H.
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W3Bnekats nHPOpMALINIO, TPECTABICHHYIO B TA0IMIIAX, HA TMHEWHOM, CTOIOUaTON
WM  KPYroBOM JuarpaMmax, MHTEPIOPETUPOBATh  NPEACTABICHHbIC  JaHHBIC,
MCIOJIb30BaTh JJAHHBIC IIPU PEUICHUM 3a/1ad4.

[IpencrapisaTe wHGOPMAILUIO C TMOMOIIBIO TaOJWIl, JUHEWHOW W CTOJIOYATOM
JAArpaMM.

Harasignas reomerpust

[IpuBoauTh mnpUMEpPHl OOBEKTOB OKPYXKAIOUIETO MHpa, HMEIOIMUX (PopMy
U3YYEHHBIX T€OMETPUYECKUX IJIOCKUX U MPOCTPAHCTBEHHBIX (PUTyp, TPUMEPHI PaBHBIX
U CHMMETPUYHBIX (DUTYD.

N300paxkaTh ¢ MOMOIIBIO HUPKYJISL, TUHEHKH, TPAHCIIOPTHPA HAa HEJIMHOBAHHOW U
KJIeT4yaTo Oymare M3y4deHHbIE IUIOCKHE T'€OMETpUYECKHUE (UTYphl U KOH(UTypaLHH,
CUMMETPHUYHbIE (DPUTYPBI.

[Tonb30BaTbCd TE€OMETPUUYECKUMHU TMOHSTHSMHU: PABEHCTBO (UTYp, CHUMMETPHUS,
WCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C CUMMETPHUEW: OCb CHUMMETPUH, LEHTP
CUMMETPHUH.

HaxoauTs BeNMYHUHBI yTII0B U3MEPEHNUEM € IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aIaHHOM BEJIMYUHBI, IIOJIL30BATHCA IIPU PELICHUM 3a1ad I'pajgyCHOW MEPOU YIJIOB,
pacIio3HaBaTh HAa YEPTEKAX OCTPBIU, IIPAMOU, PA3BEPHYTHIA U TYIION YIJIbIL.

Bpruncnares  OauMHYy JIOMaHOM, TNEPUMETP MHOTOYTOJIBHUKA, —ITOJb30BAThCS
CAUHULIAMU W3MEPEHUs JUIMHBI, BBIPAXKaTb OJHU E€OUHULIBI U3MEPEHMs [JIMHBI 4Yepes
Jpyrue.

Haxonuth, ncnonb3ys 4epTEXHBIE WHCTPYMEHTBI, PACCTOSHUA: MEXIAY ABYMS
TOYKaMH, OT TOYKH 110 MPSIMOM, JUIMHY IIyTH HA KBaJAPATHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCOIb30BaTh
pa3OueHne Ha  MNOpPSAMOYTOJIbHUKH, HA  paBHble  (UIYpbl,  JOCTpauBaHHUE
0 TPSMOYTOJIbHUKA, I10Jb30BaThCs OCHOBHBIMM €IWHUIAMHM HU3MEPEHHs IUIOLIAMIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHUE.

Pacrio3HaBaTh Ha MOJENAX M M300pPAKEHUSAX MNHPAMUAY, KOHYC, IMIIMHAP,
MCI0JIb30BaTh TEPMHUHOJIOTHIO: BEPILIKMHA, peOpO, FpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakaTs Ha KJleT4aTON OyMare mpsiMOYTOJIbHBIN Mapajuiesenue].

Boruucisate 00bEM  MPSAMOYToNbHOTO Mapajuiesienunena, Ky0a, MOoJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEpPEHUs1 00BbEMa;

Pemare HecnoxHbIE 3aauM  HA HAXOXKICHUE TIE€OMETPUYECKHUX BEIWYUH
B IIPAKTUYECKHUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Hanmenosanue paznena |KomnuectBo OcHOBHOE OcHOBHBIE BU/IBI JICATEIBHOCTH 00YJarOIINXCS
(Temnbl) Kypca 4acoB COZIEpKaHUE
HatypanpHble uncna. 43 Jecsatuunas YuraTh, 3alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIC YHCIIA;

JlelicTBHS C HATYpaJIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHUS.
Psn mHaTypanpHbIX
qucell.
HarypanbHbli psz.
Yucno 0.
Harypanbnsbie uncia
Ha KOOPAWHATHOU
MPSAMOM.
CpaBHeHue,
OKpYIJIEHUE

HaTypaJIbHBIX YHACEIL.

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yrciiamu. CBoucTBa
HYJISI IPY CJIOKEHUH
U YMHOEHUH,
CBOMCTBA €IWHUIIBI
MIPU YMHOKEHUHU.

npeIaraTb H 00CyK1aTh CIOCO0bI YIIOPSAJOYNBAHUS YHCET.
MN300paxkaTh KOOPAMHATHYIO IIPSMYIO, 0TMEYATh YHCIIA
TOYKAMH Ha KOOPJAUHATHOU NPSIMOM, HAXOAMTH KOOPIANHATHI
TOYKHU.

HccaenoBath cBoiicTBa HATypalIbHOTO psifa, uncen 0 u 1
IIPU CJIOKEHUU U YMHOXEHUU.

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

CO CKOOKaMH U 0e3 CKOOOK.

3anuchIBaTh NPOU3BEJICHNUE B BUE CTEIICHU, YUTATh
CTENEHU, MCIO0JIb30BATH TEPMHHOJIOTMIO (OCHOBAHHUE,
MIOKAa3aTellb), BBIYMCIASTH 3HAYEHUS CTECIICHEM.

BbInoJHATH NPUKUAKY U OLEHKY 3HAaYE€HUN YUCIIOBBIX
BBIPAXKEHUI, MPeAJIaraTb U IPUMEHATh NPUEMBI IPOBEPKH
BBIYMCIICHUU.

Hcnonb30BaTh NpH BHIYUCIEHUAX IEPEMECTUTEIBHOE U
COYETATEIBHOE CBOMCTBA CIOKEHUSA U YMHOKEHHS,
pacIpeneauTeIbHOE CBOMCTBO YMHOKEHUS; (OPMYIMPOBATH
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IIepemectuTenpHOE
1 COYeTaTeIbHOE
CBOMCTBA CJIOKEHUS
1 YMHOKEHUSI,
pacnpeieUTeIbHOE
CBOMCTBO
YMHOXEHUSI.
Jemurenu u
KpaTHbBIC YUCIIA,
Pa3JIoKEHUE YuCia
Ha MHO>XHUTEJIH.
Henenue

¢ ocratkoMm. IIpocteie
1 COCTaBHBIC UHCIIA.
[Ipu3Haku
JIEJIUMOCTH Ha 2, 5,
10, 3, 9.

CreneHns ¢
HaTypaJbHbIM
MOKa3aTesIeM.
Hucnoselie
BBIPKCHUS,
MOPSIAOK IEUCTBUM.
Pemenne TeKCTOBBIX
3a71a4 Ha BCE
apupMeTHIECKUE

U PUMEHATH NMPaBUJIA IPeoOpa30BaHUs YUCTIOBBIX
BBIPKEHHUI HA OCHOBE CBOMCTB apU(PMETUUECKUX JIEHCTBHM.
HccsienoBaTh 4KCIIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh M
000CHOBBIBATH T'MIIOTE3bI, POPMYJINPOBATH 00001IEHHSI U
BbIBO/IbI 10 PE3YJIBTATAM NMPOBEAEHHOTO UCCIICIOBAHUS.
D®opMyIHPOBATH ONPeIeSIeHUs JICIUTENS U KPaTHOTO,
Ha3bIBATh JICIIUTEJIN U KPATHBIE YKCIIA; PACIIO3HABATD
MIPOCTBIE I COCTABHBIE YKCIIA; (POPMYIHPOBATH H
NMPUMEHATH NPU3HAKM JICIMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHATH AJTOPUTM PA3JIOKECHUS YACIIA HA TTPOCTHIE
MHOKUTEIN; HAXOAUTh OCTaTKU OT JICJICHHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BICKA3bIBAHUS

O HAaTypaJbHBIX YHCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUS U OTPHUIIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEIL.
KoncTpynpoBars MaTeMaTHyeCKHe NMPEAJI0KEHUS

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

Pemats TekcTOBbIE 3a/1aun apUDMETHIECKUM CITIOCOOOM,
HCMOJIb30BAaTh 3aBUCHUMOCTH MEXI1Y BEITUMUYMHAMU (CKOPOCTb,
BpeMsi, paCCTOSIHUE; 1IeHa, KOJIMYeCTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3aa4H,
nepedopMyaTUpPOBATH YCIOBHUE, H3BJIEKATH HEOOXOUMBIC
JIaHHBIE, YCTAHABJIUBATH 3aBUCUMOCTH MEXAY BEJIUUNHAMHU,
CTPOUTH JIOTHYECKYIO LEMOYKY PACCYKICHUM.
MoaenupoBarh X0 pELICHUS 33a4H C IOMOLIBIO PUCYHKA,

20



denepanbHas padboyas nmporpamma | Marematuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

JIEHCTBUS,
Ha JIBIOKCHHUE U
MOKYIIKH

CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa3dupaTh, OLEHUBATH PA3JINYHBIC PELICHUS,
3aMKCH PELIEHUH TEKCTOBBIX 3a/1a4.

Kpuruyecku oneHMBATH NOJyYEHHBIN PE3yJIbTAT,
OCYLLECTBJIATH CAMOKOHTPOJIb, IPOBEPSIA OTBET Ha
COOTBETCTBHUE YCIOBUIO, HAXOAUTb OUIHOKH.

Pemarts 3a1aun ¢ moMoIibi0 iepedopa BceX BO3MOKHBIX
BAapUAHTOB.

3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsannas reomerpus.
JIvHUYM Ha TTOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenune avHbI
OTpe3Ka,
METPUYECKHUE
€IMHUILIBI
WU3MEPEHUS JIJTUHBI.

OKpy>KHOCTb U KPYT.

IIpakTrueckas
paboTta
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YTJIBL.
W3mepeHnne yrios.

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

Pacno3naBath, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHLHOTO
MHUpa, UMEIOITUX (HopMy N3YUEHHBIX GUTYDP, OLEHUBATH UX
JIMHENHBIE pa3MepHI.

Hcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK HHCTPYMEHTHI
JUIS1 TIOCTPOCHUS M UBMEPEHUS: M3MEPATH JIJIMHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJIaHHOW JUTMHBI, YTOJI,
3a/ITaHHOM BEJIMYMHBI; OTKJIAABIBATH IIUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPY>KHOCTh 33JIaHHOTO pajuyca.
N306paxath KOHPUTYpAITUU T€OMETPUIECKUX (puryp

13 OTPE3KOB, OKPYKHOCTEM, UX YaCTEN HA HEJIMHOBAHHOU U
KJIeT4YaTol Oymare; npeajiaratb, ONMCHIBATH U 00CYKIATh
CIoco0bI, AJITOPUTMbI TIOCTPOCHHS.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAaHHOM U
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[IpaxkTnueckas
pabota
«IlocTpoenue
YTJIOB»

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

BbI4ucJIATH IMHBI OTPE3KOB, JOMaHBIX.

IloHuMaTh M MCNIOJIB30BATh NIPH PELICHUH 32124
3aBMCHMOCTH MEKy €AMHUL[AMU METPUUECKONU CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMHU CUCTEMAMH MEp;
BBIPAKATh JUIMHY B Pa3JIMYHBIX €AMHUIIAX U3MEPEHHUS.
HUccaenoBath GUrypsl 1 KOHPUrypaluu, UCIOJIb3Ys
1u(pOBBIE peCypChl

OOBIKHOBEHHBIE JPOOH

48

Hpo6s. [IpaBuiibHbIE
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue po0ei.
Cnoxxenue u
BBEIYMTAHHE
OOBIKHOBEHHBIX
npo0Oeit. CmenianHas
JIpo0b. YMHOKECHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbIe JpOoOH.
Pemenne TeKCTOBBIX
3a/1ay, CoJepKaIImx
npoou. OCHOBHBIE

MopeanpoBarthb B rpadUuecKoi, IpeIMETHON (opMme,

C IIOMOIIIBIO0 KOMITBIOTEPA IIOHSTHS U CBOWCTBA, CBSI3aHHBIE

C OOBIKHOBEHHOU JIPOOBIO.

YurTaTh M 3alIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IpO0OH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxkaTh 0OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJIAWHATHOM IIPSMOU; HCII0JIb30BATh KOOPIMHATHYIO
NPSAMYIO JJI CPaBHEHHUS IPOOEH.

D®opMyIHPOBATH, 3AIIUCHIBATH € NOMOIIbLIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHO Ipo0OU; MCMOJIB30BATh OCHOBHOE
CBOMCTBO IpoOH JIsl COKpAIEHUs IpoOei 1 IPUBEACHUS
JIpoOU K HOBOMY 3HAMEHATEIO.

IIpeacTraBiasiTh CMEMIAHHYIO IPOOb B BUJIE HEMPABWIBHON U
BBIJICIISITH 1IEJTYI0 YaCTh YHCIIa U3 HEMIPaBUIbHOM Apo0u.
BeinoHaTh apudgMeTnyeckue aeicTBus

C OOBIKHOBEHHBIMHU JPOOSIMY; IPUMEHSATH CBOCTBA
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3a/1ayu Ha IpoOHu.
[IpumeneHue OykB
JUTSL 3aITUCH
MaTEeMaTUYECKUX
BBIPAKECHUU U
MPEIJIOKEHU I

apu(PpMETHISCKUX ESHCTBHM ISl palliOHATH3AIIAN
BBIUHCIICHUN.
BbINOJIHATH NPUKUAKY M OLEHKY PE3YJIbTaTa BEIYUCICHUM;

npeiaraTb U NPUMEHSATh NPUEMbI IPOBEPKU BHIYUCIICHH.

IIpoBoauTHL HCC/IEI0BAHMS CBOWCTB IpOOEH, ONMUPascCh

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

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

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

Pemarts TeKCTOBBIC 3a7a4M, COJIEpKAIIUE APOOHBIEC IaHHbBIC, U
3a71a4M Ha HaXO0XKJICHHUE YaCTH LIEJIOr0 U LEJIO0T0 110 €r0 YacTH;
BbISIBJISITh UX CXO/JICTBA M PA3JIMYMSL.

MoaeaupoBarhb X0/ PELICHHS 3a1a4U C IIOMOIBIO PUCYHKA,
CXEMBI, TaOJINIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHbBIC PEIICHMUS,
3aIlMCH PEIICHUI TEKCTOBBIX 3aa4.

Kpurnyecku oueHUBaTh MOJyYEHHbBIA PE3YJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISt OTBET

Ha COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMHUTBCS C UCTOPHEN Pa3BUTHS apu(PMETHKA

Harnsgnas reomerpus.
MHOrOyroinbHUKH

10

MHOroyroJIbHUKH.
YeThIpEXyTOIBHUK,
MPSIMOYTOJIBHHK,
KBaJpar.
IIpakTueckas

OnuceiBaTh, HCMOJb3Ysl TEPMHUHOJIOTHIO, H300PaXKATH

C IIOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauThL NpUMepPbI OOBEKTOB PEATBHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, PSMOYTOIbHUKA, KBaIpaTa,
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pabota
«IlocTpoenune
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMHU

Ha HEJIMHOBAaHHOU
oymare.
TpeyroJyibHUK.
IImomane n
TIEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€UHUIIBI
U3MEpPEHUS
TUJIOILIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh VX JINHEWHBIE Pa3MEPBI.
BpIuucasiTh: IEPUMETP TPEYTOJIbHHUKA, IPSIMOYTOJIbHUKA,
MHOT'OYTOJIbHUKA; TUIOIIAb MPSIMOYTOJIbHUKA, KBaJgpaTa.
HN300paxkaTh OCTPOYTOJBHBIE, TPIMOYTOJIBHBIE U
TYIIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTponTh Ha HEJIMHOBAHHOM U KJIETYAaTON Oymare KBajaparT u
MPSAMOYTOJBHUK C 33JJaHHBIMU JIJIMHAMU CTOPOH.
HccaenoBath CBOMCTBA NIPAMOYTOJIbHUKA, KBAApATa MyTEM
HKCIIEPUMEHTA, HAOIIOICHUS, U3MEPEHUS, MOJICTTUPOBAHMUS;
CpaBHUBATh CBOMCTBA KBaJpaTa U MPAMOYTOJIbHUKA.
KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

C MIOMOIIBIO CBSA30K «HEKOTOPHI», «J11000i1». PacmosnaBathb
VWCTUHHBIC U JIOKHBIC BBICKA3bIBAHUS O MHOTOYTOJIbHUKAX,
NPUBOJAUTH NPUMEPBI U KOHTPIIPUMEDHL.

HccaenoBath 3aBUHCMMOCTD IUIOLIAIN KBaApaTa OT JJIMHBI
€ro CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAJAPATHOM CETKU ISl HOCTPOECHUS
¢buryp; pa3douBaTh NPSIMOYTOJIbHUK HAa KBAJIPaTHI,
TPEYTOJIbHUKH; COCTABJATH (UTYPHI U3 KBAIPATOB U
MPSMOYTOJILBHUKOB ¥ HAXOAUTH MX TIJIOIIA b, pa30UBaTh
(Gburypsl Ha MPSIMOYTOJILBHUKH U KBAJIPAThl U HAXOIUTh UX
TJIOIIA/b.

Bbipakarh BeIMUMHY IUIOMIAAN B PA3JIMUYHBIX €IUHUIIAX
M3MEPEHUSI METPUYECKON CUCTEMBI MEp, IOHMMATDH U
HCII0JIb30BATh 3aBUCUMOCTH MEXIY METPUUECKUMU
€AUHULIAMY U3MEPEHHUSI TUIOLLA/IH.
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3HAKOMHUTHCS ¢ IPUMePaMH NPUMeEHEHUsI TTOMIATN U
nepuMeTpa B MPAKTHUECKUX CUTyanusX. Pemars 3agauu

U3 peabHON )KU3HU, MPeIJIaraTh U 00Cy:K1aTh pa3Tu4HbIe
CIoco0bI penieHus 3aaad

Jlecatuunbie 1poOu

38

JlecsTU4Has 3aluCh
npo0Oeiil. CpaBHeHUE
JECATUYHBIX
JpOOeid.

JlericTBus

C I€CSITUYHBIMU
JTPOOSIMHU.
Oxkpyriienue
JECATUIHBIX
JpOOeid.

Pemienne TeKkCTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3aJlayu Ha 1poou

IIpencTaBisATh 1eCATUYHYIO ApOOb B BUI€ OOBIKHOBEHHOMH,
YUTATh U 3alIMCHIBATH, CPABHUBATD JICCITUYHBIC IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CY:KIaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxarth necaTuyHbIe IpOOU TOYKAMHU HA KOOPJIUHATHON
MIPSMOM.

BoISIBASTH CX0JCTBA U Pa3JIHYHUS PABII apUPMETUIECKUX
JEWCTBUY C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
JIpoOsiMU, OOBSICHATD UX.

BoInosHaTh apudMeTHYECKUE NEUCTBUS C IECITUIHBIMU
JpoOsIMU; BBINOJIHATH NPUKUAKY U OLEHKY Pe3yibTaTa
BBIUHCIICHUU.

IIpumeHsTH cBOMicTBA apuMeTHUECKUX JEHCTBUN

JUISL palliOHAIN3alMU BEIYUCIICHUN.

I[IpuMeHATH NPABUIO0 OKPYIJIEHUS JIECATUYHBIX APOOCH.
IIpoBoaUTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OTUPAsiCh Ha YUCITIOBBIE DKCIIEPUMEHTHI (B TOM UUCIIC

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

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.
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PemaThb TeKCTOBBIE 3a]1a4H, COAEPKALIUE TPOOHBIE TaHHbIE, U
Ha HaXOXKIEHUE YaCTU LEJIOr0 M LIEJIOro MO €ro YacTH;
BBIAIBJISITh HX CXOACTBA U PA3JIHYHS.

MopeanpoBarh X0/ peLIECHUS 3a1a4M C IOMOILBIO PUCYHKA,
cxeMmbl, Tabiuiel. [IpuBoanTH, pa30MpaTh, OLICHUBATH
pa3uYHbIE PELICHHUS], 3alIMCH PEIIEHUI TEKCTOBBIX 3a/1a4.
OnepupoBaTth APOOHBIMU YUCIAMHU B PEATbHBIX )KU3HEHHBIX
CUTYaLHSIX.

Kpuruvecku oneHMBaTh ITOIYYECHHBIN PE3YNIbTAT,
OCYLIECTBJISTH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIIOBHIO, HAXOJAUTH OIINOKH.
3HAKOMUTBCS € MCTOPHEN Pa3BUTHS apU(PMETUKA

Harnsimaas reometpus.
Tena u purypsi
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3o0paxkenue
MHOTOTPAHHHUKOB.
Mopnenn
MIPOCTPAHCTBEHHBIX
TeN.
IIpssMOyTOJIBHBIN
napajieenumen,
Ky0. Pa3BépTku kyba
U TIapaJiyiesieuIe 1a.
[TpakTnueckas
pabota «Pa3BépTka
KyOay.

O0BEM KyOa,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY/KAKOLIEM
MHpe NPSIMOYTOJIbHBIN Mapaliienenunes, Kyo,
MHOTOI'PAaHHHKH, ONIMCbIBATh, MCII0JIb3YH TEPMHUHOJIOTHIO,
OLIEHMBATh JIMHEITHbIE Pa3MEpHI.

I[IpuBoauTH NpUMeEPHI OOBEKTOB PEAIbHOTO MUPA, UMEIOLIUX
($bopMy MHOTOIpaHHUKA, IPSIMOYTOJILHOTO NapajuiesenuIea,
KyoOa.

MN300pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccnenoBath cBoiicTBa Ky6a, MpsSMOYTrOJIbHOTO
napajuieienunea1a, MHOrorpaHHUKOB, UCIIOJIb3Ysl MOJENH.
Pacno3naBath M u300paxars pa3BEPTKU KyOa u
napaenenuneaa. MoaeJupoBaThb Ky0 U napasiesienune]
u3 OyMaru v Mpoyux MaTepuagoB, 00bICHATH CIOCO0
MOJIETTUPOBAHUSI.
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PSIMOYTOJIBHOTO
napasuleienuneaa

HaxoanTh n3MepeHus, BbIYMCISTD ILI0IIA (b TOBEPXHOCTH;
00bEM Ky0a, MpsMOYTOJIBHOTO Napasliesenunesa;
HCCIe0BATH 3aBUCUMOCTB 00bEMa Ky0a OT JIMHBI €T0
pedpa, BBIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Hao0uronath 1 NpOBOAUTH AHAJIOTMH MEXK]Ty OHATHIMHU
wioniaay 1 00bEMa, NepuMeTpa  IIomaad IOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAHMS

O MHOTOI'PaHHHKaX, MPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHMS U OTPULIAHUS BBICKA3bIBAHUM.
Pemars 3aga4um u3 peanbHON )KU3HH

[ToBTOpEeHuEe 1 0000IIIEHNE

10

IToBTOpEHUE
OCHOBHBIX HOHSATHUH
U METOJIOB Kypca

5 knacca,
000011IcHNE 3HAHUH

BoeruncasTh 3Ha4eHNS BBIPAXKEHUM, COAEPKALLNUX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIE TPOOH,
BBITIOJIHATH PE0Opa30BaHUs YHCEIL.

Bri0upaTth ciocod cpaBHEHUS YUCEN, BBIYUCICHHM,
NPUMEHSITh CBOIicTBAa apu(MEeTUIECKUX JEHCTBUN

JUISL pallMOHAIM3alH BEIYMCIICHUM.

OcyumecTBJISATH CAMOKOHTPOJIb BBIITOJHIEMbIX ICHCTBUMN 1
CaMOMPOBEPKY PE3YyJIbTaTa BHIUMCICHUMN.

Pemars 3agaum U3 peasibHON KNU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHMS U1 PELICHUA 3a7a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

Pemarts 3a1aun pa3HbIMH CIIOCO0AMH, CDABHUBATD -
CIoco0bI PEIICHHS 33]]a4, BHIOMPATH PAallHOHAJIbLHbBIN
Crocoo

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonmdectBo OcHoBHOE OcHOBHBIE BUJIBI ACATEILHOCTH 00YUAOIINXCSI
(Temnbl) Kypca 4acoB coepKaHue

HartypanpHbie uncina 30 Apudmerndeckue BoinosHsaTh apudgMeTnyeckue AeCTBUs C MHOTO3HAYHBIMU
TEUCTBUS HaTypaJbHBIMU YUCJIaMHU, HAXOAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0e3 CKOOOK; BBIYUCIATH
HaTypaJIbHBIMHU 3HAYEHMS BbIPAKEHUH, COIEpIKAIIIUX CTEIICHHU.
yuciaaMu. YucnoBsle | BbINOJIHATH NPUKHAKY M OIEHKY 3HAUCHUIN YMCIOBBIX
BBIpAXKEHUS, BBIPAKCHUI, MPUMEHATH NPUEMBI IPOBEPKHU PE3yJIbTaTa.
MOPSZIOK IEMCTBUH, Hcnonb30BaTh NPU BLIMUCTEHUSX TIEPEMECTUTEIBLHOE U
HCIIOJIb30BaHHE COYETaTEJIbHOE CBOMCTBA CIIOKEHUS U YMHOYKEHUSI,

cko0ok. OkpyrieHue
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIe
Yypca; HauOOJIbIINI
OOIIMH JEeTUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlenuMocTh CyMMBI U
MIPOU3BEICHMUSI.
Henenue

C OCTaTKOM.
Pemmenune TeKCTOBBIX
3a7a4

pacnpeeuTeNbHOe CBOWCTBO YMHOKEHUSI OTHOCUTENIBHO
CJIOKEHUS1, CBOMCTBA apU(PMETUUYECKUX JTCUCTBUM.
HccnenoBath 4ynciIoOBble 3aKOHOMEPHOCTH, IPOBOJIUTH

YK CIJIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTEe3bl.

®opMyJIMpPOBATH ONpeAeIeHHs ICTUTENS U KPaTHOTO,
HauOO0JIbIIEro OOUIero NEIUTENS M HAUMEHBIIETo 00IIEero
KpPaTHOTO, IPOCTOTO ¥ COCTABHOTO YHCEI; HCTIOIh30BaTh ITU
MOHSITUS NIPU PEUICHUU 3a/1a4.

I[IpuMeHATH aJITOPUTMBI BEIYHCIICHHS HAUOOJIBIIEr0 OOLIEro
JICNUTENS] © HAMMEHBIIIETO 00IIero KpaTHOTO ABYX YHCET,
QJITOPUTM PA3JI0KEHUS YHCIIa Ha TPOCThIE MHOXKHUTEH.
HccaenoBath yclioBUs ASIUMOCTH Ha 4 1 6.

HUccaenoBartp, 00Cy:Kka1aTh, hopMyIMPOBATH U
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000CHOBBIBATb BBIBO/I O YETHOCTH CYMMBI, TPOU3BECHHUS:
JIBYX YETHBIX YHCEJI, IBYX HEUETHBIX YKUCIIE, YETHOTO U
HEUETHOTO YHUCEJ.

HccnenoBaTh CBOMCTBA JICIMMOCTH CYMMBI U POW3BEACHUS
YuCell.

IIpuBoAMTH NPUMEPBI YKCEI C 3aJaHHBIMU CBOMCTBAMH,
Paco3HABaTh BEPHbIC M HEBEPHbIE YTBEPKICHUSA

O CBOMCTBaX YHCEI, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C IIOMOIIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTHYeCKHE NPEAJI0KEHUS

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

PemaTh TEKCTOBBIE 3a/1a4l, BKIIOYAIOIIME TOHATHS
JETUMOCTH, apu(METHUECKUM CIIOCOOOM, UCTIONB30BATh
repedop BCeX BO3ZMOXKHBIX BAPHAHTOB.

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

IIpuBoauTh, pa3zdéuparb, OLEHUBATH PA3INYHBIC PEIICHUS,
3allMCH PEIIEHU TEKCTOBBIX 33/1a4.

Kpurnuecku oueHUBaTh [TOJYYEHHBIN PE3YJIBTAT, HAXOAUTh
OIKMOKH, OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBUE YCIOBUIO

Harnsanas reometpus.
[IpsiMbIEe HA TIOCKOCTH

[lepnenauKyIsipHbIE
psiMbIE.
[TapannensHbie
MpsIMbIE.
Paccrosanue mexny

Pacno3HaBaTh Ha yepTexax, pUCyHKax Cilydad B3aHMHOTO
PACIIOJIOKEHUS ABYX MPSIMBIX.

MN300paxkaTh ¢ MIOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJIETYaTOl Oymare JiBe epeceKaroImecs
IIPsIMBIE, 1BE NTapaJIEIbHBIE IIPSIMBIE, CTPOUTH MPAMYIO,

29



denepanbHas padboyas nmporpamma | Marematuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

JIBYMsI TOUYKAMH,
OT TOYKH J0 IIPSIMO,
JUIMHA MapuipyTa

Ha KBaJpaTHOM CETKE

IIEPIICHIUKYJIIPHYIO TaHHOM.

IIpuBoauTH NpUMeEPHI NaPALIETBHOCTU U
NEPIEHANKYIJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3naBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYIISIPHBIC U
napajuienbHble cTopoHbl. M300pamxaTh MHOTOYTOJIbHUKH
C IapaJUICIbHBIMU, IEPIICHIUKYJIAPHBIMU CTOPOHAMH.
Haxoaurhb paccTrosiHuE MEXAY ABYMs TOYKAMU, OT TOUYKU
JI0 TIPSAMOM, ITMHY ITyTH HA KBaJPAaTHOM CETKE, B TOM YHCIIE
UCIOJIB3YS LIU(PPOBHIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
IpoOb, OCHOBHOE
CBOMCTBO J1pooH,
COKpalleHue Apooei.
CpaBHeHue u
yIOPSITIOYNBAHUE
TpOOeii.
Hecstuunbie qpodu
U MeTpUYecKas
cUcTeMa Mep.
Apudmernyeckue
JICUCTBUSA

¢ OOBIKHOBEHHBIMH
U JeCATUYHBIMH
JPOOSIMHU.
OTHoI1IeHHE.
JleneHue B J7aHHOM

CpaBHUBATH U YIOPAA0YUBATH JpO0OH, BLIOUPATH CIIOCO0
CpaBHEHUS APOOEH.

IIpeacraBiasiTh qecATUYHbBIC TPOOU B BUJIE OOBIKHOBEHHBIX
npoOeit 1 OOBIKHOBEHHBIC B BUJIC JICCATHYHBIX, HCIOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CpaBHEHUH, MPU BhIUUCICHUSIX. MCIOJIB30BaTH JIECSITUYHBIC
JpoOu Tpu peoOpa30BaHUU BEIHMYUH B METPUUECKOM
CUCTEME MeED.

BoinosHaTh apudgmMeTnyeckue 1eicTBUs

C OOBIKHOBEHHBIMU U JCCATHYHBIMH JIPOOSIMHU.

BoeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U IECATUYHBIC TPOOU, BHITIOJIHSTH
npeodpazoBaHus ApoOeH, BLIOUPATH COCO0, MPUMEHSITh
CBOMCTBA apuU(PMETUUCCKUX IEUCTBUM ISl pallMOHAIM3AIIUN
BBIYMCIICHUU.

CocTaBJsITh OTHOILICHUS U TPONIOPIIMHI, HAXOAUTH
OTHOIIIEHUE BEJIUYUH, ICJIUTh BEIUYUHY B JAHHOM
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OTHOIIICHUH.
Macira0,
IPONOPLHSL.
[TonsATHE MpoOLIEHTA.
Brruncnenue
POLICHTA

OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOIICHTY.

Pemienne TekcTOBBIX
3a7a4, CoOAEepKaIuX
JpOOU U MPOIEHTHI.
[IpakTnueckas
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IuaMeTpy»

OTHOIIICHUH.
Haxoauts 3KCIepMMEHTAJILHBIM IIYyTEM OTHOUIEHUE JJIUHBI
OKPYKHOCTHU K €€ TUaMeTpy.

HNuTepnpernpoBarh MacmTad Kak OTHOIIICHNE BEITUIMH,
HAXOJAUTh MacIITa0 TUIaHa, KAPThl U BBIYUCIIATH PACCTOSTHUS,
UCIIOJIBb3Ys MacIiTao.

OO0BbSACHATDH, UTO TAKOE MPOLICHT, YIOTPEOIATh 000POTHI peUun
CO CJIOBOM «IIPOIIEHT». BbIpaskaTh MPOLICHTHI B APOOSX U
JpoOu B MPOIIEHTAX, OTHOIICHUE IBYX BEJIUYHMH B MPOIEHTAX.
BbIuucasiTh TPOILICHT OT YKCIIA U YKUCJIO IO €70 MPOLICHTY.
Oxpyrasite 1poOH U MPOLEHTHI, HAXOIUTh NPUOTUKEHUS
quced.

Pemarts 3aga4m Ha 4acTH, NPOLEHTHI, NPOIIOPIUH,

Ha HaXO0XJICHHUE IPoOH (TIPOIEHTA) OT BEJIMYUHBI U BEJTMUUHBI
o e€ ApoOu (TIPoLeHTY), ApoOu (MIPOIEHTA), KOTOPHIN
COCTaBJISICT OJHA BEIM4YMHA OT apyrou. IlpuBoauTs,
pa3ouparthb, OLEeHUBATHL PA3JIMYHbBIC PEIICHUS, 3alTUCH
PEIIEHU TEeKCTOBBIX 3a/a4.

N3BaexkaTs, nHGOPMALNUIO 13 TAOJIUIl U TUArPaAMM,
WHTEPIPETUPOBATH TAOJINYHBIC TAHHEIE,

OTpeIENSITh HAaNOOJIbIIIee M HAMMEHBIIICE

13 MPEJICTABICHHBIX JaHHBIX

Harnsanas reometpus.
CummeTpus

OceBast cumMMeTpus.
LlenTpanbHas
CUMMETPHUSL.

Pacno3naBaTth Ha yepTekax U U300PAKEHUIX, H300paKATH
OT PYKH, CTPOUTH C IOMOIIBI0 HHCTPYMEHTOB (DUTYPY
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIBHUK,
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[TocTtpoenue
CUMMETPUYHBIX
duryp.
[IpakTnueckas
pabota «OceBas
CUMMETPHS.
Cummerpus

B IIPOCTPAHCTBE

OKpPY>KHOCTh), CHAMMETPUYHYIO JAHHON OTHOCUTEIHHO
MPSIMOW, TOYKH.

Haxoauth npuMepbl CUMMETPUH B OKPY’KaIOILIEM MUDE.
MopenupoBathb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCHUTEJILHO IPSMOM; KOHCTPYMPOBATH T€OMETPUUYECKUE
KOH(UTYpAINH, UCTIOIB3Ys CBOMCTBO CHMMETPHUH, B TOM
YHCJIe C MOMOIIBIO HU(POBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETpPHEH, UCIIOJIb3YSl SKCIIEPUMEHT, HAa0JII0/ICHUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATBb, ONIPOBEPraTh C IOMOIIbIO KOHTPIPHUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus c OykBamu

[Tpumenenue OykB
JUIS 3aIUCH
MaTeMaTU4EeCKUX
BBIPAXEHUU U
IIPEIIOKEHNM.
bykBeHHbIE
BBIPAXEHUS U
YHUCJIOBBIE
MOJICTAHOBKH.
bykBenHble
PaBEHCTBA,
HaXO0XKJCHUE
HENU3BECTHOIO

Hcnoan3oBaTh 0YKBBI /1711 0003HAYEHUS YUCEIN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIAThL OYKBEHHBIE
BBIPAXEHUS MO YCIOBHUIO 33/1a4HU.

HcciienoBaTh HECIOKHBIE YHCIOBbIE 3aKOHOMEPHOCTH,
MCIIOJIB30BaTh OYKBBI JISl UX 3AIKCH.

BouruucsiTh 4iciioBoe 3HaUeHUE OYKBEHHOT'O BBIPAYKECHUS
MIPU 3aIaHHBIX 3HAYEHUSAX OYKB.

3anucsiBaTh POPMYJIBI: IEPUMETPA U TUIOILAN
MPSIMOYTOJIbHUKA, KBaApaTa; IJIMHBI OKPY>KHOCTH, TIJIOIIA A
Kpyra; BbINOJHATH BLIYUCIEHHUS 110 3TUM (popMyIiam.
CocTaBasth popMyJibl, BEIPAKAIOLUIUE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; 1ICHA,
KOJIMYE€CTBO, CTOUMOCTD; TPOU3BOAUTENLHOCTh, BpeMsl, 00bEM
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KOMITOHEHTA. palboThI; BEIOTHATH BBIYUCICHHUS IO 3TUM (opMyiaM.
DopMyIIbl HaxoauTth HEM3BECTHBIN KOMIIOHEHT apU(PMETUUECKOTO
NEeUCTBUS
Harnsgaas reomerpust. 14 YeTpIpEXyTOJIbHUK, N300paxaTh Ha HEIMHOBAaHHOW U KJI€TYaTONW Oymare
durypsl Ha IIIOCKOCTH IpUMEPBI C MCIOJIb30BaHUEM YEPTEKHBIX UHCTPYMEHTOB
YETHIPEXYTOJIBHUKOB. | YETBIPEXYTOJIBHUKH C 3aIaHHBIMU CBOMCTBAMM:
[IpsAMOYTOJIbHUK, C HapaJUIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpatT: CBOMCTBA
CTOPOH, YTJIOB,
JTMaroOHaJICH.
N3mepenue yrios.
Buanl
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnowmane ¢urypsl.
DopMyIsl
IEpUMETpa U
IJI0ILAIN
IPSIMOYTOJIbHUKA.
[Tpubnuxénnoe
VU3MEPEHUE IUIOIIAIN
duryp.
[IpakTnueckas

CTOpPOHAMHU, MPSMBIMH YTJIAMHU U JIp., pABHOOEAPEHHBIN
TpeyronbHUK. [lpeanarats U 00CyKaaTh cocoobl,
AJITOPUTMBI [TIOCTPOCHHUS.

HccnenoBath, UCIIONb3Ys SKCIIEPUMEHT, HAOJIIO/ICHUE,
MOJICJIMPOBAHUE, CBOMCTBA MPSIMOYIOJIbHUKA, KBAJIpaTa,
pa30uBaTh Ha TpeyroabHUKU. OOOCHOBBLIBATH, ONIPOBEPraTh
C IOMOUIBIO KOHTPIPUMEPOB YTBEPKICHHUS

O IPSIMOYTOJIbHUKE, KBaJIpaTe, paclno3HaBaTh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

N3mepsaTh ¥ CTPOUTH C TOMOILBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHMBATh YIJIbl;
PaCNo3HaBaTh OCTPbIE, NPSMBIE, TYIIbIE, PA3BEPHYTHIE YTJIbI.
Pacno3naBarth, M300paxkaTh OCTPOYTOJIbHBIHN, IPSIMO-
YTOJIbHBIH, TYMOYTOJIbHBIN, paBHOOEIPEHHBIH,
PaBHOCTOPOHHUN TPEYTOJIBbHUKU.

Bb1uncjasaTs nepumMeTp MHOTOYTOJIbHUKA, ITOIIA b
MHOTOYT'OJIbHUKA pa30MeHneM Ha MPSIMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHBIC (PUTYPHI, UCIIOTH30BATh METPUUCCKUE CTUHUIIBI
W3MEpPEHUS ITMHBI U TUIOIIAIH.

HUcnonb3oBaTh NpUOJIMKEHHOE M3MEPEHUE JTUH U
IonIaiel Ha KJeT4aToi 6ymare, mpuOIMmKEHHOE U3MEpEHUE
JUTMHBI OKPY>KHOCTH, TIJIOIIAIU Kpyra

[lonoxxurtenbHbIC U

OTPHULATCIIBHBIC YHUCJIA

40

Llenbie yucna.
Monayns yucna,
reoMeTpudecKas
HHTEpIIpeTalus
MonyJisi. UnclioBbie
MIPOMEXYTKHU.
IonoxuTtenpHbIC U
OTpHUIIaTEIbHBIC
yucna. CpaBHEHUE
TTOJIOKUTEIBLHBIX 1
OTpHUIIATEIbHBIX
YHCeJl.
Apubdmernyeckue
JICUCTBUS

C TIOJIOKUTEJILHBIMU
U OTpHUIlATEIbHBIMHU
YHCJIAMH.

Pemmenune TeKCTOBBIX
3aja4

IIpuBOoAMTH PpUMeEPHI UCIIOJIB30BAHUS B PEAIBHOW KU3HU
MOJIOKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.

N300paxkaTh 11eIbIC YUCIIA, TOJTOKUTEIIbHBIE U
OTPULATENIbHBIE YMCIIA TOYKAMU HA YHCJIOBOM MPSAMOI,
HCII0JIb30BATh YKCJIOBYIO MPSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHATH MPpaBUJIA CPABHECHUS, YIIOPAA0OYUBATH 1ICJIBIC
YHUCIia; HAXOAUTh MOIYJIb YHCIA.

DopMyJIMPOBATH NMPABUJIA BBIUKUCIICHUS C TTOJIOKUTETbHBIMA
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYEHUS
YUCJIOBBIX BBIPAXKEHUN, COAEPKALIUX IEUCTBUA

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

JUJ1s1 TpeoOpa3oBaHusl CYMM M MPOU3BEICHUIM

34



denepanbHas padboyas nmporpamma | Marematuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

[IpencraBieHne TaHHBIX

[IpssmoyrosbHas
cUCTeMa KOOPJAUHAT
Ha TUIOCKOCTH.
Koopaunatel Touku
Ha TUIOCKOCTH,
adciucca u
OpJIMHATA.
Cron6uaTsie U
KPYTOBBIC
JuarpamMmMel.
[IpakTnueckas
pabora «IlocTpoenue
TUarpaMm.
Pemenne TekcTOBBIX
3a/1a4, CoAEepKaIInX
JTAaHHBIE,

OO0BSICHATH U WIJIIOCTPUPOBATH MOHATHE MPSIMOYTOJILHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIOCKOCTH
TOYKU U (PUTYPHI IO 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

YuraTth cTOI0YATHIC U KPYTOBBIC THArPaMMBbl;
HHTEPNPETUPOBATH JJAHHBIC; CTPOUTH CTOJI0YATHIC
nuarpammbl. Ucnosib3oBaTh HHGOpMALHIO,
MPECTABICHHYIO B Ta0JIUIIaX, HA AUArpaMMax JIJIs PEIICHUs
TEKCTOBBIX 3371a4 Y 3a7]a4 U3 pEaJbHOU KU3HU

IIPECTaBICHHBIC

B Ta0IUIIAX U

Ha Juarpammax
Harmsannas reometpus. [IpssmoyTONIBHBIN PacnosnaBaTth Ha yepTexax, pUCYHKax, ONMMCbIBATH
@urypsl B IPOCTPAHCTBE napajuiesenumes, MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pakKaTh UX

KyO, mpu3ma,
nmupamMuaa, KOHycC,
WIAHIP, ap U
chepa.
N3obpaxxenue

OT PYKH, MOJIEJTUPOBATH U3 OyMaru, TNIaCTUIINHA, TIPOBOJIOKH
u ap. [IpuBoguTH NpUMepPbI OOBEKTOB OKPYIKAIOIIETO MUPA,
uMeronx (OpMbI HA3BaHHBIX TeJl.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEpIINHA, peOpO, TpaHb,
OCHOBAHHUE, BBICOTA, PAANYC U TUAMETP, pa3BEPTKA.
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
Pa3BEPTOK
MHOTOI'PaHHUKOB,
HUJIMHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
Mozenen
IPOCTPAHCTBEHHBIX
buryp».

ITonstne 06BEMA;
€JIMHULIbI U3MEPEHUS
o0BéMa. O0bEM
IPSIMOYTOJILHOTO
napajuiesienunesa,
Ky0a, popMyiibl
00bEMa

N3yuarth, UCNONB3Ys SKCIIEPUMEHT, HA0JII0/IEHUE, U3MEPEHUE,
MOJICJIUPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIICTBA HAa3BAaHHBIX TEJ, BHISIBJSATH CX0JCTBA U
Pa3JIHYHUsL: MKy MUPAMUJION U IPU3MOI; MEXKTY
HWIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBath pa3BEPTKU NMapajiesienunesa, kyoa, mpusMsl,
UpaMubl, KOHyCa, MWJIWHAPA; KOHCTPYHPOBATH JaHHBIC
Tea U3 pa3BEéPTOK, CO37aBaTh UX MOJIEIIH.

Co3aaBaTh MoJ1eJIU TPOCTPAHCTBEHHBIX (huryp (u3 Oymaru,
MIPOBOJIOKH, TJIACTHIIMHA U Jp.)

N3mepsaTh HA Mo eJIsIX: JJIUHBI pEOEP MHOTOIPAHHHUKOB,
JTaMeTp Imapa.

BeiBoauts popmyiry 00bEMa IPSIMOYTOJILHOTO
napajuieienunesaa.

BorunciasaTts no gpopmysaMm: 00bEM NMPSIMOYTOIBHOTO
napajuienenuneaa, Kyoa; ucroib30BaTh SAUHUIIBI U3MEPEHUS
00bEMa; BBIYMCIATH O0BEMBI TEJ, COCTABICHHBIX U3 KyOOB,
napauIeNIenIIeIoB; pelaTh 3a/1a4M C peaTbHBIMU TaHHBIMH

[ToBTOpEHuUE, 0000IICHNE,
CHCTEMaTH3ALUs

20

[ToBTOpEHNHE
OCHOBHBIX MOHSATHI
¥ METOJIOB KyPCOB D
1 6 KJIaCcCOB,
0000111eHNE U
CHCTEMAaTH3aI1s
3HAHUM

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HATypaJIbHbIE, LIEJIbIE, TOJIOKUTEIIBHBIE U OTPULIATEIBLHBIC
4ucia, OOBIKHOBEHHBIEC U ICCATUYHBIE APOOU, BBITIOJIHSIThH
npeoOpa30BaHUs YMCEI U BBIPAKECHUH.

Bri0upaTth cnoco0 cpaBHEHUS YUCEN, BBIUUCICHH,
NPUMEHSITH CBOIicTBa apu(pMETUYECKUX JEHCTBUN

JUISL pallMOHAIU3alH BEIYMCIICHUM.
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Pemarts 3agaum u3 peaqbHOU KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl peIlIeHUs 3a/1a4 U3 APYTUX
MPEMETOB.

Pemath 3a7a4uu pa3HbIMHM ClIOCO0aMM, CPABHUBATD,
BbIOMPATH CNOCOOBI PEIICHUS 3a1a4H.

OcyuecTBJIATh CAMOKOHTPOJIb BHINOJHAEMbIX AEHCTBHUI U
CaMOITPOBEPKY Pe3ysibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1IO ITPOTPAMME

170
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®EJIEPAJIBHAS PABOYAS ITPOI'PAMMA YUEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

AnreOpa siBIIsIeTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHMUS:
OHa 00EeCneYrBAET U3YYECHHUE APYTUX AUCIUIUIMH, KaK €CTECTBEHHO-HAYYHOrO, TaK U
TYMAaHUTAPHOI'O LUKIIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl POAOJKEHUST 00pa30BaHUs U
B TOBCEIHEBHON »ku3HM. Pa3ButHe y oOydarommxcs HayudHbIX MPEICTaBICHUN
O MPOUCXOXKIACHUU W CYIIHOCTH aireOpanmdeckux aOCTpakimii, CriocoOe OTpakKeHUS
MaTeMaTUYECKOW HAyKOW SIBJICHHMM W TPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTE€MaTUYECKOr0 MOJECIMPOBAHUSA B HAyYHOM IMO3HAHUHU M B MPAKTUKE CIIOCOOCTBYET
(GOpPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB MBINUICHHS, HEOOXOIMMBIX
JUTS aJlafiTallid B COBpeMEHHOM Iu(poBoM oOiiectBe. M3ydueHue anreOpsl ooecreurnBaeT
pa3BUTHE yMEHUS HaOII0JaTh, CpPaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMyIUpoBaTh yTBepxkAcHUA. (OCBOeHHE Kypca anreOpbl
o0ecreynBaeT pa3BUTUE JIOTHUECKOTO MBIIUICHUS OOYYaIOMIMXCA: OHU HCIOJb3YIOT
JNEAYKTUBHBIE ¥ WHAYKTHUBHBIC PACCYXACHHUSA, OO000OIMEHNe W KOHKPETH3AIUIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOIINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1ay SBJSIETCA peann3auuei AesiTeIbHOCTHOTO MPUHIMIA O0yUEHHUS.

B crpykType mporpamMmbl yuyeOHOro Kypca «AmnreOpa» Ijsi OCHOBHOTO OOIIEro
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Ywucna v BBIYUCIICHUSD», « AJreOpandecKkue BRIPaXEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuun». Kaxnas w3 3THX cOAep)KaTeIbHO-METOAUYECKUX JIMHUN pa3BUBAETCS
Ha MPOTSHKEHUU TPEX JIET U3YUYEHUS Kypca, B3aUMOJCHCTBYS C IPYTUMHU €0 JTUHUSMHU.
B xozae nzydenus yueOGHOTO Kypca 00yqaronIuMcs IPUXOTUTCS JJOTUYECKU PACCYKIaTh,
WCITIOJI30BaTh TEOPETUKO-MHOXKECTBEHHBIM S3BIK. B CBS3M ¢ 3TUM B NPOrpPaMMy
y4e0HOTo Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTUKH, MPECTaBICHHBIC
BO BCEX OCHOBHBIX pa3feliax MaTeMaTUYecKOTro OOpa30BaHMUS M CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYarONIMMHUCA OCHOB YHUBEPCAJIBLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « Anredpay sIBIseTCs
€ro MHTETPUPOBAHHBINA XapaKTep.

Conepxanve muHUN «YucCia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAJIbHEHIIEro
W3YYCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIONIUXCS JIOTUYECKOTO
MBINIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS ~ aNTOPUTMaMHU, a TakKke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIWMBIX JISI TTOBCEIHEBHOM IKU3HH.
Pa3BuTre MoHATHS O 4YHCIE HAa YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl CBSA3aHO
C paMOHAIBLHBIMU U HPPAIMOHAIBHBIMU YWCIaMH, (OPMHUPOBAHUEM IIPEICTABICHUN
O JCHCTBUTEIBHOM 4YMCIIE. 3aBEpPLIEHHME OCBOCHHS YHCIOBOM JIMHUM OTHECEHO
K cpeiHeMy 00111eMy 00pa30BaHUIO.
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Copnepxkanre IBYX anreOpandecKux JUHUN — «ANTeOpandecKue BBIPAKCHUS» H
«YpaBHEHHSI Y HEPABEHCTBA» CIOCOOCTBYET (OPMUPOBAHUIO y OOYJArOITUXCS
MaTeMaTUIECKOTO amnmapara, HEOOXOAMMOTO JJIsl PEIICHUS 3a/1a4 MaTeMaTUKH, CMEKHBIX
MPEIMETOB M TIPAKTUKO-OPUEHTHPOBAHHBIX 3amad. Ha ypoBHE OCHOBHOTO 0OIIETo
oOpa3oBaHus Y4eOHBI MaTepuaj TPYNIHUPYETCS BOKPYT PAllMOHATBHBIX BBIPAKCHHM.
Anrebpa JIEMOHCTpUPYET 3HAUCHHUE MAaTEMaTHKH KakK s3bIKa JUI  MOCTPOCHHSI
MaTEeMaTUYECKUX MOJIeIICH, OTMMCAHMSI IPOIIECCOB U SIBJICHUH pealbHOTO MUpa. B 3amaun
o0yueHHs ajaredpe BXOIAT TaKKe JalbHEHIIee pa3BUTHE aITOPUTMUICCKOTO MBIIIUICHHUS,
HEOOXOIMMOT0, B YaCTHOCTH, JIJISl OCBOSHHUSI Kypca WH(GOPMATHKH, M OBJIJICHE HaBBIKAMH
JNeAyKTUBHBIX paccyxkaeHuid. IIpeoOpazoBaHne CHMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHHU S, CIIOCOOHOCTEHN K MAaTEMaTUUYE€CKOMY TBOPYECTRBY.

Conepxxanue (QyHKIIMOHAIBHO-TPAPUUECKON JIMHUM HAIEJIEHO Ha TMOJy4YeHue
OOyYarOMIMMHUCS 3HAHUM O (QYHKIMSIX KaK BaKHEHIIEH MaTeMaTHYeCKOW MOJIeTu
JUTSL OTIMCAHUS W WCCIACAOBAHMS Pa3sHOOOPA3HBIX IMPOIECCOB U SBICHUW B MPUPOIE U
oOmiecTBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIIBHBIC CPEICTBA SI3bIKa MAaTEMAaTUKH — CIIOBECHBIC,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTE€MaTHUKH B pa3BUTUHU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TuTaHy B 7—9 Kilaccax M3ydaercs yueOHBIN Kypce «Anredpay,
KOTOPBI BKJIIOYAET CJEAYIONIME OCHOBHBIE pasfenbl coaepkanus: «Yucna wu
BBIYHCIICHUS», «ANTeOpanyecKue BBIPAKECHUS», «YPABHEHUS U HEPABEHCTBA,
«DYyHKIIUN.

OOmiee 4YMCIIO YacoB, PEKOMEHJOBAaHHBIX I HW3Y4YeHHUs 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 ICCATHYHBIE, IIEPEX0]T OT OHOM (POPMBI 3amucH Ipodei K
npyroi. IloHsTME palMOHATBHOTO 4YHUCJIA, 3aluCh, CPAaBHEHUE, YIMOPSI0YMBAHHE
pallMOHAJIBHBIX 4HCeNl. ApudpMeThuueckue JCUCTBUS C pallMOHAJbHBIMU 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 JIpoOM W ApoOW B BHUAEC MPOIEHTOB. TpyM OCHOBHBIC 3aJaud Ha
MIPOLIEHTHI, PELICHHE 3a1a4 U3 PEaJbHON MTPAKTUKH.

[IprMeHeHne TPU3HAKOB JIEIMMOCTH, PA3JIOKEHUE HA MHOXKHUTENH HATypaJbHBIX
YHUCEII.

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

[lepemeHHbIE, YHMCIIOBOE 3HAUEHUE BBIPAXKEHUA C INepeMeHHOW. JlomycTumele
3HaYeHUs] NEepeMEHHbIX. [IpeacTaBieHuEe 3aBUCUMOCTH MEXAY BEJIMYMHAMH B BHJIE
¢opmyinbl. Beruncnenuss no ¢opmynaMm. IIpeoOpa3oBanne OyKBEHHBIX BBIpa)KEHUH,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, IIPaBUJIa MPeoOpa30BaHUsl CyMM M NPOU3BEACHUM,
IIPaBUJIAa PACKPBITUS CKOOOK U MPUBEACHUS TOAOOHBIX CIIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

OpHowieHbsl M MHorowieHel. CreneHb MHorowieHa. CioOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOYKEHUS: KBaApaT CyMMbl U
KBaJpar paszHocTu. DopMyiia pa3sHOCTH KBajparoB. PasznokeHne MHOIOYJIEHOB
Ha MHOKUTEIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHeHUE, KOpEHb YpaBHEHUWs, MpaBWwia NOpeoOpa3oBaHUsA ypaBHEHUS,
PABHOCHJIBHOCTb YPABHEHH.

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

JIuneitHoe ypaBHEHHE C JBYMs NEpeMEHHbIMH 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. YnuciioBbie MpoMeXyTKH. PaccTosinue mexay 1ByMms
TOYKaMU KOOPJAUHATHOU MPSMOU.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (Gopmynamu. UYteHue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue pynkiuu. 'paduk dynkuuu. CBoiicTBa
bynaknuid. JInaeitnas Gyukmus, e€ rpaduk. ['paduk dynknum y = |x|. I'padmueckoe
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, pa3ioXeHHE KBAJIPAaTHOTO TPEXWIeHa Ha MHOMXHTEIH.
Anre6panueckas 1pods. OCHOBHOE CBOMCTBO anredpandeckoii 1podu. CioxeHue,
BBIUMTAHUE, YMHOKEHHE, JISJICHUE areOpandecKux qpooeii. PanimonanbHble BEIpaKESHUS
U UX IpeoOpa3oBaHue.

40



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )

YpaBHeHMs U HEPAaBEHCTBA

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

I'paduueckas mHTEpHpeTalvs ypaBHEHUH C JBYMS TEPEMEHHBIMH M CHCTEM
JIMHEWHBIX YPAaBHEHUH C ABYMS IEpEMEHHBIMU. [IprMephI pelieHus CUCTEM HEJIMHEHHBIX
YpaBHEHUM C ABYMsI IEPEMEHHBIMM.

Perienre TeKCTOBBIX 3a71a4 aJIre0pandecKrM CIIOCOOOM.

YHucnoBble HEpPAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTHh HEPABEHCTB. JIMHEIHBIE HEPABEHCTBA C OJHOM MTepeMeHHON. CHUCTEMBI
JIMHENHBIX HEPABEHCTB C OJIHOM NEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkunu. OOIacTh ONpENENeHUs W 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,
nx rpaduxu. Oyukmun Y = X2,y = X%, y =Vx, y=|x|. ['paduueckoe pemenne ypaBHeHuit
Y CUCTEM YPaBHEHUM.

9 KVIACC
Yucsia 1 BbIYMCJICHUS

PanmonanpHbpie 4uciia, UppalMoHaJIbHBIE YMCJIA, KOHEUHbIE W OECKOHEUHBIC
JeCATUYHbIC TpoOr. MHOXKECTBO JACHCTBUTEIIBHBIX YUCEN, ACHCTBUTEIIbHBIC YHCIIa KaK
OCCKOHEUHBbIE JecATUYHbIC JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YACET U KOOPAUHATHOMN ITPSIMOM.

CpaBHeHue JIEVCTBUTEIBHBIX 4yucel, apupMeTHIECKue JNEUCTBHS
C ICUCTBUTEIIBHBIMU YHCIIAMU.

Pa3smepsl  OOBEKTOB  OKpPYKAIOIIETO  MHpa,  JUIUTEIBHOCTH  TPOIECCOB
B OKPY’KAIOIIIEM MUPE.

[TpubnuxkEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUONMKeHUs. OKpyrieHue
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. [Ipumepbl pemieHHss ypaBHEHUM TPETbEM W 4YETBEPTOU
CTEIIEHEH Pa3/I0’)KEHUEM HAa MHOXKUTEIIU.

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

VYpaBHeHHe C JByMs TEpEeMEHHBIMH M ero rpaduk. Pemenue cucreM IByX
JIMHEWHBIX YPABHEHUH C IBYMs IIEpEMEHHBIMU. Penenne cucrteM nByX ypaBHEHHM, OTHO
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U3 KOTOPBIX JMHEWHOE, a JIpyroe — BTOpOil crtemeHu. ['paduueckas mHTEprpeTanus
CUCTEMBI YPaBHEHUI C ABYMs IIEPEMEHHBIMH.

PeliieHre TEKCTOBBIX 3aJ1a4 alreOpandyeckuM Crocooom.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenune cucrem
JVMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHol. KBaapaTHble HepaBeHCTBa. I'paduueckast
MHTEPIPETALNsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMU.

DyHKIUU
Ksanpatuunas gynkius, e€ rpaduk u cBoiictba. [lapabona, KoopArMHATHI 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 reoMmerpuyeckas mnporpeccur. Popmyisl N-ro  4ieHa
apu(PpMETUIECKON U T€OMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX N YICHOB.

N300paxkeHre 4ieHOB apu(pMETUYECKON U T€OMETPUUECKON MPOrPeECCHil TOUKaMHU
HAa KOOPJIWHATHOM IIJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIN pocT. CIOXKHBIC
IIPOLICHTHI.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE  pe3ynbTaThl  OCBOEHHS  TPOrpaMMbl  y4eOHOTO  Kypca
K KOHILy 0OOy4eHHUs B / KJacce:

Yucaa u BbIYUCICHUS

BrInonHsTh, coueTas yCTHbIE M TUChbMEHHBIE TPUEMBI, apuMETUYECKHUE TeUCTBUS
C pallMOHANIBHBIMHU YUCIIAMH.

Haxonuth 3Ha4eHUsT YUCIOBBIX BBIPAKECHHM, TPUMEHITH Pa3HOOOpa3HbIE CIIOCOObI
¥ PUEMBI BHIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKECHUH, COMNEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC TPOOH.

[lepexoautes oT omHOW (OPMBI 3amUCH YuUCeN K Apyrou (TpeoOpa3oBBIBATH
JECATUYHYIO Ap0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH
B OCCKOHEYHYIO JIECATHYHYIO IPOOB).

CpaBHUBATH U YIIOPSAAOUYMBATH PALMOHAJIBHBIE YHCIIA.

OKpyrasTh yucna.

BpINONMHATE NPUKMIAKY M OLIEHKY pPE3yJbTaTa BBIYMCICHUW, OLEHKY 3HAYEHUU
YUCJIOBBIX BBIpAXKEHUU. BBINOMHATH AEHCTBUS CO CTENEHSIMU C HaTypaJbHBIMU
ITOKA3aTEIISIMH.

IIprMeHATh NpU3HAKU JNEIUMOCTH, PA3JI0OKEHHE HAa MHOXHUTEIW HaTypAIbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJIMYHMH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
pelIeHus 3a/1a4 ¢ YIETOM OrpaHUYCHHH, CBSI3aHHBIX CO CBOMCTBAMM PacCMaTPHBACMBIX
0OBEKTOB.

AnredOpanveckue BbIPasKeHU

Hcnonb3oBarh anreOpandyeckylo TEPMHHOJOTHUIO M CHUMBOJMKY, MPUMEHSITH €&
B IIPOIIECCE OCBOCHMS YIEOHOTO MaTepuania.

Haxogute 3HaueHuss OyKBEHHBIX BBIPOKCHUN TMPU 3aJaHHBIX 3HAUYCHUSX
MEPEMEHHBIX.

Brimonuare mpeoOpa3oBaHus 1E€JIOTO BBIPAKEHHSI B MHOTOYJICH MPHUBEACHUEM
MOIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BpINOMHATE YMHOXKEHHE OAHOWIECHA HA MHOTOYJIEH M MHOTOWIEHA Ha MHOTOYJIEH,
MPUMEHSITEH (HOPMYJIBbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCymeCTBIATh pa3I0KEeHUE MHOTOYICHOB HA MHOKHUTEIH C IIOMOIIBIO BEIHECEHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIAraéMbIX, HNPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHMUS.

[IpuMeHsATh mpeoOpa3oBaHWsd MHOTOWICHOB JUIsl PEIICHUS Ppa3IMYHBbIX 3a/1a4
Y3 MaT€MaTUKU, CMEXKHBIX IIPEAMETOB, U3 PEAIIBHOM MTPAKTUKHU.

Hcnonwp30oBaTh  CBOMCTBA  CTENEHEM C  HATYpaJbHBIMUM  ITOKAa3aTEISIMU
JUTSI IPeoOpa3oBaHUs BEIPAKECHUIM.

YpaBHeHUs U HEPABEHCTBA

Pematp nuHelHbIE ypaBHEHUS C OJHOM IIEPEMEHHOM, IIPUMEHSS ITpaBUiia epexoaa
OT MCXOJHOIO0 YpPaBHEHHUs K PaBHOCWIBHOMY eMy. IIpoBepsATh, sBIAETCS M YHUCIO
KOpPHEM YpaBHEHUS.

[IpumeHnsaTy rpaduyueckre METOAbl MPU PEHICHUH JIUHEHHBIX YpaBHEHUH M X
CUCTEM.

[TonGupath mpUMepsl Hap YKce, SABISIOIUXCS PEIICHUEM JIMHEHHOTO ypaBHEHUS
C IBYMS [TIEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOW TJIOCKOCTH TIpaUK JIUHEHHOTO YpaBHEHHUS C JABYMS
NePEMEHHBIMHU, MOJIb3YSICh TPAPUKOM, MPUBOIUTH IPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucTeMsbl IByX JIMNHEMHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMU, B TOM YHCIIE
rpaduyecku.

CocTaBnsaTh U pemiaTh JUHEWHOE YPABHEHUE WIIM CHUCTEMY JIMHEMHBIX YpaBHEHUU
[0 YCJIOBHUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJadyu
IIOJIy4YEHHBIN pE3yJIbTAaT.

DyHKUMHA

N300paxaTh Ha KOOPAMHATHONW HpPSIMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATAaM, JIy4d, OTPE3KH, HHTEpBalbl, 3alUCHIBATh YHCIIOBBIE MPOMEXKYTKU
Ha anreOpanyecKkoM s3bIKE.

OTmeuaTh B KOOPAMHATHON MJIIOCKOCTH TOYKHU O 33JJaHHBIM KOOPJAWHATaM, CTPOUTH
rpaduxu nuHeiHbIX QyHkumid. CTpouts rpaduk QyHKIMH Y = |x|.
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OnuceiBaTh C MOMOIIBIO (PYHKIIMI W3BECTHBIE 3aBUCUMOCTU MEXY BEIMYMHAMHU:
CKOpPOCTb, BpEMs, PacCTOSHHUE, I[eHa, KOJIUYECTBO, 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 MPOLECCOB U
3aBUCHMOCTEM.

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHus B 8 KJjacce:

Yucia 1 BbIYUCTICHUSA

Hcnonp30BaTh HayanbHBIE MPEACTABICHHUS O MHOYKECTBE IEUCTBUTEIBHBIX YUCET
JUISL CpaBHEHMS, OKPYIJICHMsS WU BBIYMCICHHUM, HM300pakaTh AEWCTBUTENbHBIE 4YHCIIA
TOYKaMH Ha KOOPAUHATHOMN IPSAMOM.

[IpuMmeHsATh MOHATHE apUPMETHUYECKOTO KBAJAPaTHOIO KOpHS, HaXOAWUTh
KBaJIpaTHbIE KOPHHU, HCIOJb3Yyd IpPU HEOOXOJUMOCTH KaJIbKYJSTOP, BBINOJIHAThH
npeoOpa3oBaHus BBIPAKEHUM, COJEpKAIINX KBAaJpaTHbIE KOPHU, MCIIONb3Ysl CBOMCTBA
KOpHEM.

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

AuredpanvecKkue BbIpasKeHHUs

[TpyuMeHsTh TOHATHE CTETICHU C 1I€JIBIM MTOKa3aTeNIeM, BBITIOIHATh MPeoOpa30BaHUs
BBIPAKECHUH, COJIEPKAIINX CTEIIEHU C IEJIBIM ITOKA3aTEeIIEM.

BBINOMHATE  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, KBAaJpaTHBIE YPABHEHHUS M pALMOHAIBHBIE YPaBHEHMS,
CBOJAILMECS K HUM, CUCTEMBI IByX YPAaBHEHUH C ABYMS IIEPEMEHHBIMH.

IIpoBoauTH MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM M CUCTEM YPAaBHEHUH, B TOM
qyclie C MNpUMEHEHHEeM TIpaduyecKux MpeacTaBieHuil (ycTaHaBIMBaTh, HWMEET JIU
ypaBHEHUE WJIM CUCTEMA YPABHEHUH PEILIEHUs, €CII UMEET, TO CKOJIbKO, U TIPOYEe).

[TepexoauTs OT cioBeCHO (HOPMYITHPOBKH 3a/a4 K €€ airedpandeckor Moeu
C IIOMOIIBIO COCTABJICHUS YPAaBHEHMS WM CUCTEMBl YPaBHEHMH, WHTEPIPETUPOBATH
B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M IOJyYCHHBIN PE3yJIbTaT.

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

[ToHumaTe W HCHOJIB30BaTh (PYHKIIMOHAJIBHBIC TOHSATUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O00O3HAYCHMsI), OMNPEACNATh 3HaueHWE (YHKIIUU 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 (yHKIUHI
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 TIMCBbMEHHBIE NPUEMBI, BBINOJHATH BBIYUCIEHUS C HWPPALUOHATBHBIMU
YHCJIaMH.

HaxomuThs 3Ha4YeHUs CTENEHEW C LEIbIMUA IMOKA3aTESIMU M KOPHEH, BBIYUCIIATH
3HAYEHHS YUCIIOBBIX BBIPAKCHUM.

OKpyriiaTh  JI€UCTBUTEIBHBIE YHUCIA, BBIIOJIHATH MPUKUJKY  pe3yJibTaTa
BBIUHCIICHU, OLICHKY YMCIIOBBIX BBIPAKECHUH.

YpaBHeHMs U HEPABEHCTBA

Pemrare nuHElHBIE M KBaJpaTHBIE YPAaBHEHUS, YPAaBHEHUS, CBOIALIMECS K HUM,
npocTeiiime ApoOHO-palMOHaIbHbIE YPaBHEHHUS.

Pemars cucTeMbl IByX JIMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU U CUCTEMBbI
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 (yCTaHaBIMBATh, 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, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB Ha YHUCIOBOM
MPSIMOM, 3aIIMChIBATh PELICHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILICHUH PA3IMYHbBIX 3a1a4.

DyHKUIMHA
Pacmo3naBate ¢yHKIMM W3ydYeHHBIX BHUAOB. [loKka3piBaTh 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 W u300pa)kaTh CXEMATUYECKH TIpauKu KBAIpPaTUYHBIX (DYHKLUH,
OIMCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMI MO UX TpauKaMm.

Pacno3naBate kBaapaTHuHyto (yHKIUIO 1O (opmyne, NPUBOIUTH TNPUMEPHI
KBaJPAaTUYHBIX QYHKUIUH U3 pealbHOU KU3HH, (PU3UKU, TEOMETPHH.

Yucii0BbIe IOCIEI0BATETbHOCTH U NPOIPECCUH

Pacrio3znaBaTh apu(pMeTHUECKYI0 M TEOMETPUUYECKYIO 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
3aJ1a4M U3 PeasbHON JKMU3HH (C UCIIOJIb30BAaHUEM KAJIBKYJISITOPA, HIU(POBBIX TEXHOJIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue paznena |KomnuecTBo OcHOBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YJarOIINXCS
(TemnI) Kypca 4acoB COZIEp)KaHUE
Uucrna v BBIYUCIIECHUS. 25 [Tonsarue CucreMaTu3upoBaTh U 000ralIaTh 3HAHUS
PannonanbHbIe YnCiia pPalMOHAIIBHOTO YKcaa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH JAPO0H, TPe0oOpPa30BHIBAS
JEUCTBUS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YHOOPSIAOUNBAHUE
PaAlMOHAIBHBIX YUCEIL.
CreneHb

C HaTypaJbHbIM
MIOKa3aTeJeM.
Pemenre oCHOBHBIX
3a/1a4 Ha Ipoou,
MIPOLICHTHI

W3 peaJbHON
MPAKTUKH.

IIpu3Haku genmuMocTy,
pPa3oKeHUA

Ha MHOUTEIN
HaTypaJbHBIX YHCEIL.

OOBIKHOBEHHBIEC B JICCTUYHBIE, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHsATH pa3HO00pa3HbIe CIIOCO0bI U NIPUEMBI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKammx 0ObIKHOBEHHBIE U JIECATUYHBIC JPOOH:
3aMEHSTh IPHU HEOOXOAUMOCTHU AECATUUHYIO 1POOb
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpakeHue K (hopMme, Hanbosiee y100HOM 1151 BEIYMCIICHUH,
npeoOpa3oBbIBATH IPOOHBIEC BHIPAXKEHUSI HA YMHOKEHUE U
JIETICHHUE IECATUYHBIX IPO0eH K JEHCTBUAM C 1ETBIMH
YUCTIAMU.

IIpuBoAUTH YKCI0BbIEe U O0yKBEHHbIE IPUMeEPBI CTEICHU
C HaTYpaJIbHBIM IOKa3aTeIeM, OOBSICHSS 3HAUCHHUSI
OCHOBAHUSI CTETNICHU U TTOKa3aTelsl CTeTICHU, HAXOIUTh
3Ha4ueHHus cTeneHel Buaa a" (2 — moboe paluoHaNIbHOe
YHUCIO, N — HATYpaJIbHOE YKCIIO).
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PeanbHbie
3aBucuUMOCTH. [Ipsamas
1 oOpaTHas
MPOMOPIIMOHATIEHOCTH

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

IIpuMeHATH IPU3HAKK IETUMOCTH, Pa3JIOKEHUSI Ha
MHOXKHUTENIN HATypaJbHbIX YUCE.

PemaTh 321244 Ha 4acTU, IPOLIEHTHI, IPOTIOPIIUH,

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

Pacno3HaBaTh M 00BSACHSITD, ONTUPASCh HA OMPEICICHHUS,
IIPSIMO MPOTIOPITMOHAIBHBIE U 00pPaTHO MPOTIOPITMOHAIBHBIE
3aBUCUMOCTH MEX]y BETMYMHAMU; PUBOAUTH MPUMeEPHI
ATUX 3aBUCUMOCTEH M3 peaTbHOTO MHUPA, U3 APYTUX YIeOHBIX
IPEIMETOB.

PemaTh npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
IIPOLICHTHI, IPSIMYIO U 0OPATHYIO MPOMOPIIMOHATBHOCTH,
POTIOPIIAH

AnreOpandeckue
BBIPKCHHUS

27

bykBeHHbIE
BBIPAXKEHU.
IIepemenHbIE.
Jomyctumeble
3HA4YECHUS
[IEPEMEHHBIX.
DOopMyJIbI.

Ogaanerh airedpanyeckor TEPMUHOJIOTUEN U CUMBOJIUKOMH,
NPUMEHSITH €€ B IIPOIIeCCe OCBOCHUS yueOHOTO MaTepHaia.
HaxoauTs 3HaueHns OYKBEHHBIX BRIPAKCHUM MIPHU 3aJaHHBIX
3HAYEHUSAX OYKB; BBIMOJHATH BEIUUCICHUS IO POpMYJIaM.
BoInosHATH TpeoOpa3oBaHus 1EJIOT0 BBIPAKCHUS

B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX CIaraeMbIX,
pPacKpbITHEM CKOOOK. BBINOIHATH YMHOKXEHHE OTHOUJICHA
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[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
packpbITHE CKOOOK U
pUBeICHNE

HOI[06HI>IX cJlaraCMbIX.

CBolicTBa CTENICHU
C HaTypaJbHbIM
MOKa3aTeJieM.
MHoro4jieHsbl.
Cnoxenue,
BBIYHUTAHHE,
YMHOXCHHUE
MHOTOYJICHOB.
dopMyisl
COKpAILIEHHOTO
YMHOXEHUSI.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIN

Ha MHOTOWIEH ¥ MHOTOWICHA HA MHOTOYJICH, MPUMEHSATh
dbopMyIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcymecTBJIATH Pa310KEHNE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECCHHSI 32 CKOOKH 00IIIETr0 MHOXKHUTEIS,
npuMeHeHUsT (HOPMYJIIbI PA3HOCTH KBaIPaTOB, POPMYIT
COKpAIIEHHOTO YMHOKCHHUS.

IIpumeHsATH MpeoOpa3oBaHKe MHOTOUYJICHOB JIJIsI PEIICHHUS
Pa3IMYHBIX 3371a4 U3 MAaTEMATHKH, CMEKHBIX ITPEAMETOB,
U3 peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHMEN Pa3BUTHS MaTeMaTUKU

YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHuE, paBuiia
npeodpa3oBaHUs
YpaBHEHHS,
PaBHOCUJIBHOCTh
YPaBHCHUU.
JIunelinoe ypaBHEHUE

Pemiatp nmuHEliHOE ypaBHEHUE C OJHOM IIEPEMEHHON,
NPUMEHAS MPAaBWJIA MIEPEX0/1a OT UCXOJAHOTO YPABHEHHUS

K paBHOCUJIBHOMY eMy Oosiee nmpocTtoro Bujaa. IIpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YUCJIO KOPHEM YPABHEHHS.
IHon0upaTs mpuMepbI Nap YKCE, IBISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOMU,
PEIICHUE TUHEUHBIX
ypaBHEHUU. Pelienue
3a/1a4 € MOMOUIBIO
YPaBHEHUM.
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; MOJIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMEPbI PELICHUST YPABHEHUSL.

HaxoauTh penieHue CUCTEMBbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

CocraBisTh ¥ pemiaTh ypaBHEHHUE WA CUCTEMY
YPaBHEHMH MO YCIIOBHIO 33/1a41, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3yabTar

Koopnunatel u rpaduxu.
OyHKIUU

24

Koopannara Touku
Ha nipsiMoil. Yucnosbie
MTPOMEKYTKHU.
Paccrosiane mexay
JIBYMsI TOUKaMU
KOOPJAWHATHOMU
MPSIMOM.
IIpsimoyrosbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukoB,
3aJaHHBIX
dbopmynamu.

MN300paxkaTh Ha KOOPAMHATHON NIPSAMOM TOYKH,
COOTBETCTBYIOIIME 33JAHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
WHTEPBAJIBL; 3aMCHIBATh X HA aJreOpandecKoM SI3bIKE.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 10
3aJJaHHBIM KOOPAMHATAM; CTPOUTH Ipa(UKH HECTOKHBIX
3aBHCHMOCTEH, 3aIaHHBIX (JOPMYJIaMH, B TOM YHCTIE

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpuMeHsI T, H3y4YaTh NPeUMYIECTBA,
HHTEPHPETHPOBATH IPAPUIECCKUIN CTIOCOO MTPEICTABICHHUS
¥ aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTh NOHATHE PYHKIIMH, OBJIAJICBATh
(GYHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBatsp quHElHY0 QyHKIMIO Y = KX + b,
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Yrenue rpaukoB
peabHBIX
3aBUCUMOCTEM.
[Tonsarue GhyHKIMH.
['paduk pyHKIIHUH.
CpoiicTBa QyHKIUH.
Jluneiinas QyHKIus.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUIN

K03 durmeHToB K u b.

Crponth rpaduku nuHeHON GyHKIMHA, QYHKIUHA Y =| X |.
HUcnoab3oBath nM(ppoBbIe pecypcehbl 11 IOCTPOEHUS
rpad@ukoB GYHKIMA U U3yYEHUS UX CBOMCTB.

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEHN B PEAIBHBIX
IIPOIIECCAX U SIBJIICHUSX

[locTpoenue rpaduka
JMHEHUHON (YHKIUH.
['paduk pynxuun
y=|x|
[ToBTOpEeHUE 1 00001IEHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0OBI CPAaBHEHUS
OCHOBHBIX TOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUid BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 xnacca, 00001IeHe OcyumecTBJIATh CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBHUI U
3HaAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pemiats 3aga4mn u3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pellieHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATH
CIoCo0bI peIICHUA 3a/1a4n
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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8 KUIIACC
Hanmenosanue paznena |KoaudecTso OcHOBHOE OCHOBHBIE BU/IBI IEATEIBHOCTH 00YYarOIIUXCS
(TembI) Kypca 4acoB coJIepKaHue
Uucna 1 BBIYUCIIECHUS. 15 KBazpaTHbIil KOpEHb DopMyJTHPOBATH OIpeeIeHUue KBaIPaTHOTO KOPHS

KBazgpaTHbie KOpHU

u3 yucia. [lonsarue
00 UppalMoOHATILHOM
yuciae. JlecsaTudanbie
MPUOIIMKEHUS
HUPpAMOHATBLHBIX
quced.
JIeiCTBUTEIbHBIC
yucina. CpaBHeHuUe
JIEUCTBUTEIBHBIX
quces.

VYpaBHeHue BUIa

X* = a.

CaoiicTBa
apupMeTHIeCKIX

KBaJIpaTHBIX KOPHEM.

[IpeoOpazoBanue
YHCIIOBBIX
BBIPAKECHUU,
COJIEPIKaIITIX
KBaJIpaTHbIE KOPHU

U3 yncina, apuMEeTHIECKOro KBaIpaTHOTO KOPHS.
IIpuMeHsTH ONEepanyio U3BJICYCHHS KBAIPAaTHOIO KOPHS
U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJbKYJISATOP.
OueHnBaTh KBAIPATHBIE KOPHHU LIETBIMU YUCIIAMU U
JECATUYHBIMU JPOOSMHU.

CpaBHUBATH U YNOPAA0YHUBATH PALIMOHAIIbHBIC U
VMppalMOHAIBHBIEC YUCIA, 3aMIMCAHHBIE C TIOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HccaenoBatb ypaBHEHNE X’ = &, HaXOUTb TOYHbBIC
npubInKEHHBIE KopHU Tipu a > 0.

HccnenoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIA
YHUCJIOBBIE SKCIIEPUMEHTHI C UCIIOJIBb30BAHUEM KaJIbKYJISITOPa
(KoMIbIOTEpPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa3oBaHus BEIPAKESHUH.
BoInoJHATH Npeo0pa30BaHUs BHIPAKECHUI, COJEpKAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 FeOMETPUYECKUX U puznueckux Gopmyi.

BbI4uCIATh 3HAYEHMS BBIPAXKEHNM, COJICPKAIIUX
KBaJIpaTHBIE KOPHU, UCTIONB3YS ITPU HEOOXOIUMOCTH
KQJIBbKYJIATOP.
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Hcnoab3oBaTh B X0J€ pELICHU 3a/1a4 AJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yriciia U BEIYUCIICHUS.

CrerneHb C LEIbIM

DopMyJTHPOBATH ONpeieIeHUe CTETIICHU C LIeJIbIM

CreneHb ¢ LEIbIM II0KA3aTEJIEM. II0Ka3aTEeIIEM.
ITOKA3aTeNIeM CranpaprtHas 3anuch IIpeacraBiasATh 3anMCch OONBIIMX U MAJIBIX YUCEN
qHUCIa. B CTaHAApTHOM Buje. CpaBHHBATh YNCJIA U BEJIMYUHBI,
Pa3mepnl 00bEeKTOB 3aMMCcaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKPY’KaroLIero MUpa Hcnonb3oBaTh 3alIMCh YUCEll B CTAHAAPTHOM BHJIE
(OT BIEeMEHTapHBIX JUTSL BBIPAXKEHUS pa3MEPOB O0BEKTOB, JJIUTEIBHOCTH
4aCTULL IIPOLIECCOB B OKPYKAIOILIEM MUpE.
J10 KOCMUYECKUX DopMyJTHPOBATH, 3alIUCHIBATH B CHMBOJINYECKOH (popme
OOBEKTOB), Y WUTIOCTPUPOBATH PUMEPAMM CBOMCTBA CTENIEHU
JUTUTEIBbHOCTD C LEJIBIM NIOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENECHU JIJIs1 IPeoOpa3oBaHus
B OKpY’KaIOIlEM MUPE. | BBIPAXKCHUH, CONEPIKALLUX CTEIIEHU C LIEJIBIM II0KA3aTEIIEM.
CBolicTBa CTEINEHU BbInoaHsATH AeHCTBUS C YHCIaMH, 3alIMCAaHHBIMU
C LIEJIBIM II0KA3aTeIeM | B CTAaHJAPTHOM BHJIE (YMHOXEHUE, IEJICHUE, BO3BEICHUE
B CTCIICHb)
AJnreOpandeckue KBanparusiii Pacno3HaBaTh KBaIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakeHUsA. KBagpaTHbIi TPEXUJICH. BO3MOKHOCTb €T0 Pa3j0KEeHUsI HA MHOKUTEIIH.
TPEXWIECH Paznoxenue PackiaabiBaTh HA MHOKUTEIU KBAPATHBIN TPEXUJICH
KBaJPaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUICHA
Ha MHOXKUTEIIN

Anrebpanyeckue
BBIPKCHUSI.
AnreOpandeckast 1poOb

15

Anrebpandeckast
npoOb. JlomycTuMele
3HAYCHUS
MIEPEMEHHBIX,
BXOJISIINX

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

Cnoxenue,
BEIYMTAHHE,
YMHOKCHHE U JICTICHUE
anreOpandecKux
JpOOeii.
[IpeoGpazoBanue
BBIPAKECHUN,
coJiepKaIInux
anredpandecKue
JIpoou

3anuceiBaTh anredpanyeckue Boipaxkenus. Haxoaurp
00JacTh onpeAesieHUs palliOHATILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISTOpPA.
DopMyJIMpPOBaTH OCHOBHOE CBOMCTBO aJIreOpanyecKon
IpoOU ¥ MPUMEHATH €ro sl IpeoOpa3oBaHusl Ipooeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3ana4y. Beipaxarth nepemennblie u3 Gopmy (HGU3NIECKUX,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaIUN)
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YpaBHEHUS U HEPABEHCTBA. 15 KBangpaTHoe Pacno3HaBaTh KBaJIpaTHbIEC YPABHEHHUS.

KBagpaTHbie ypaBHEHUS ypaBHeHue. Henmonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBAJAPATHOTO YpaBHEHUS;
KBaJpaTHOE pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIC.
ypaBHenue. opmyna IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
KOpPHEH KBaJIpaTHOTO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHUN, HabropaTh 1 aHAJIU3MPOBATH CBA3b MEXIY KOPHSIMH U
CBOIALLIUXCS KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
K KBAJIPATHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxe 0OpaTHYyIO -
[Ipocreiinue npoOHO- | Teopemy, MIPUMEHSTh 3TU TEOPEMBI JJIS PEIICHUS
palOHAIIbHBIC 3azaad4.
ypaBHEHUSI. Pemath TeKkCTOBBIE 321a4UH aNTreOpanuecKUM CIIOCOOOM:
Pemienue TeKCTOBBIX NEPEXOJIUTh OT CIOBECHON (POPMYITMPOBKU YCIOBUS 3aa4U
3a/1a4 ¢ IOMOUIBIO K aJireOpandecKkoi MoJIe MyTEM COCTaBIICHUS YPAaBHEHMS,
KBaJpaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpPaBHEHUU pe3yabTar.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHSI aNTreOphI
YpaBHEHUS U HEPABEHCTBA. 13 JIuneiinoe ypaBHeHne PacniozHaBaTh JTMHENHHbBIE YDABHEHUS C IBYMs

Cucrempl ypaBHEHUI

C ABYMsI
MIEPEMEHHBIMH, €TI0
rpaduk, mpuMepbl
pELICHUs] ypaBHEHU
B LIEJIBIX YHCJIAX.
Pemienue cucrem nByx
JIMHEWHBIX YPABHEHUN

NIEPEMEHHBIMH.
CrpouTsh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCTIE
HCIO0JIb3Ys LM poBbIE pecypcehl.

Pazimyars napajuienbHble U IEPECEKAIOLINECS MTPSAMbBIE
110 UX YPABHEHUSIM.

Pemats cucTembl ABYX JIMHEMHBIX YPABHEHUN C IBYMSI

IIEPEMEHHBIMU NIOJACTAHOBKOU U CII0KEHUEM.
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C IBYMsI
MIEpEMEHHBIMH.
[Ipumeps! pemeHus
CHCTEM HEJIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMEHHBIMM.
['paduueckas
UHTEpIIpeTalusl
YpaBHEHHUS C ABYMS
MEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
YpPaBHEHUM C ABYMS
MIEPEMECHHBIMU.
Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIILIO
CUCTEM YPaBHEHUI

Pematb npocTeiime cucTeMsl, B KOTOPBIX OJHO

Y3 YPABHECHUU HE SBJISICTCS JTUHEUHBIM.

IIpuBoauTh rpaguuecKy0 HHTEPIPETALMNIO PEIICHUS
YPaBHEHUS C IByMs IEPEMEHHBIMHU M CUCTEM YPABHEHHUI
C ABYMSI IEPEMEHHBIMU.

PemaTh TeKCTOBBIE 32/1a4M AIT€OPANUECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
HepaBenctra

12

YHucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIunelinbie
HEPaBEHCTBA C OJTHOM
TIEPEMEHHOU U UX
pemienue. CucteMsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAWHATHOM IIPSAMOM, 10KA3bIBATH
anreOpanyeckKH.

IIpuMeHSTH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a4a4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pelLIEHNE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU
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C OJJHOM NIEPEMEHHOU
U UX pELICHHE.
N3ob6paxenue
pelIeHNs TMHENHOTO
HEpPABEHCTBA U UX
CUCTEM HA YHCIIOBOU
IPAMON
OyHKIWH. 3) [lonsiTue pyHKUUU. Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
OCHOBHBIE IOHSTHS OO0uacTb onpeienieHsl | CHMBOJIHKY.
Y MHO>KECTBO BoruncasaTs 3HaveHust QyHKIUH, 3alaHHBIX OopMyTIaMu
3HAYEHUN (DYHKIIHH. (mpu HEOOXOAMMOCTH UCTIONIb30BaTh KAJIbKYJISTOP);
CrniocoObI 3a1aHus COCTABJISAITH TA0JIMIbI 3HAYEHUH QYHKIUU.
byHKIMIA. CtpouTh o TOuKaM rpaguku GyHKIIUN.
['padux byHKIINN. OnuchiBaTh CBOMCTBA (DYHKIIMU HA OCHOBE €€
CaoiicTBa (yHKLINH, rpaguuecKoro npeacTaBICHUsI.
uX 0TOOpakxeHue Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
Ha rpaduke CHMBOJIHKY.
HccnenoBarh npumepsl rpa@uKoB, OTPAKAIOIINX peaTbHbIE
npotiecchl U siBjeHus. [IpuBoaAuTH NpUMepPHI MPOIECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaAMHM.
Hcnoab30BaTh KOMIIBIOTEPHBIE POTPAMMBI
JUTSl IOCTPOEHUSI TpaMKOB (DYHKIIMI 1 U3yUEHUS UX CBOWCTB
OyHKIUH. 9 UreHne u mocTpoeHue HaxoauTs ¢ nomombio rpadpuka QyHKIIMN 3HAYCHUE OTHOM
UucnoBbie PyHKINU rpadukoB QyHKIUH. U3 PaCCMaTPUBAEMBIX BEJIMYUH 10 3HAYECHHUIO IPYTOM.
[Tpumeps! rpaduxos B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI0i 3aBUCHMOCTD
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byHKUIUH, MEKTy BEJIMUMHAMMU.
OTPAXKAIOIIUX OnuchIBaTh XapakTep U3MEHEHHUS OJJHON BETUYUHBI
peanbHbIE POLECCHI. B 3aBHCUMOCTH OT UBMEHEHUS JIPYTOM.
OyHKIWH, Pacno3naBath BuabI n3ydaembix GyHkmnmid. [loka3biBaTh
OMMCBHIBAIOIINEC CXeMaTHYeCKHU I0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
IPSIMYIO U 00paTHYo rpadukoB GyHKImiA Buga: y = X5,y =X,y =vVx,y = |x|.
NPOMOPIHOHAILHBIC HUcnoab3oBaTh PyHKIHOHAJIBHO-TPaUYecKHue
3aBUCUMOCTH, UX NpeACTABJICHHUSA IS PEIICHUS U UCCIIEIOBAHNS YPABHCHUHN U
rpaduKu. CHUCTEM YpPaBHEHHUI.
I'padux Gpynxumn IIpumeHsaTs HUPPOBbIEC PeCyPChI IS IOCTPOCHUS
y =X rpagukoB QyHKIIHIA
DOyHKIUU
y =x’,y =X,
y=vx,y=|x|;
rpaduyeckoe pereHue
YPAaBHEHUU U CUCTEM
YpPaBHEHUU

[ToBTOpEeHuEe 1 00001IEHNE IToBTOpEHUE Bpi0MpaTh, NPMMEHATH, OLIEHUBATH CIIOCO0bI CPABHEHUS

OCHOBHBIX ITOHATHU U
METOJIOB KypcoB 7 1 8
KJ1acCOB, 0000IIIEHHE
3HAaHUH

YuCell, BIYUCICHUN, MPeoOpa3oBaHUil BhIpAKEHUH, pEIICHUS
YPaBHEHUM.

OcyuecTBJIATh CAMOKOHTPOJIb BBINIOJHIEMBIX AEHCTBUMN U
CaMOITPOBEPKY pe3yiIbTaTa BEIUUCICHUM, MPeoOpa3oBaHU,
ITOCTPOCHHUI.

PemiaTs 3a1aum U3 peajibHOM )KU3HU, IPUMEHATH
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MaTeMaTU4YECKHUE 3HAHUS JIJIsl PEIICHUs 3a/1a4d U3 IPYTrux
pEeAMETOB.

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

OBLIEE KOJIMYECTBO
YACOB I10 I[TPOI PAMME

102
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9 KUIACC
HanmenoBanue paznena  |[KonmuecTBo OcHOBHOE OCHOBHBIE BHU]IBI IEATEILHOCTH 00Y4YaOIMUXCs
(Temnl) Kypca 4acoB CoZIepKaHuE

Uucna 1 BEIYUCIIECHUS. 9 PanmmonansHeie yncna, | Pa3BuBaTh MpeacTaBJeHHUs O YHUCIIAX: OT MHOXKECTBA

JlelicTBUTEIbHBIE YKCTIa UppalMOHAIbHBIE HaTypaJIbHBIX YUCEN IO MHOKECTBA ACHCTBUTEIIBHBIX YHCEN.
YuCia, KOHEYHBIE U O3HAKOMHUTBCS C BO3MOXXHOCTBIO IIPEICTABIICHUS
OEeCKOHEUYHbIE JNEHCTBUTENBHOTO YUCIIa KaK OECKOHEUYHOH 1eCATUYHON
JECATUYHBIE JPOOH. IpoOu, NPUMEHSTh JI€CITHYHbIE TPUOIMKEHUS
MHOXeCTBO pPalMOHAIBHBIX U UPPAILIUOHATIBHBIX YUCEN.
JNEUCTBUTEIBHBIX HN300paxkaTh ACHCTBUTEIIBHBIE YK CIIA TOUKAMU
YHUCE,; KOOPJAMHATHOM MPSMOM.
NEUCTBUTEbHBIE 3anucbIBaTh, CPABHUBATH U YNIOPAI0YUBATH
yucia Kak JENUCTBUTEIbHBIE YUCIIA.
OEeCKOHEYHbIE BbINOJIHATH, COYETas! yCTHBIE U TUCbMEHHBIE PUEMBI,
JECSTUUHBIE TPOOH. apudmMeTnyecKue AefiCTBUSA C PalMOHAIBHBIMU YUCIIAMH;
B3anMHO 01HO3HAYHOE | HAXOAMTb 3HAUEHUS CTEIIEHEN C LENBIMU ITOKA3aTENSIMU U
COOTBETCTBHUE MEXY KOPHEW; BBIYHCJIATH 3HAUCHUS YUCIOBBIX BBIPAXKEHUMN.
MHO>KECTBOM IosyuyuTs npeacTraBjieHHe O 3HAUUMOCTU
NEeUCTBUTEIBHBIX JNEUCTBUTENBHBIX YUCEN B MPAKTUUECKOU A TENbHOCTU
YUCENT U MHOXKECTBOM YEJI0BEKA.
TOYEK KOOPAUHATHOM AHAJIM3MPOBATH U JeJaTh BbIBOABI O TOUHOCTH
PSIMOM. npUOIMKEHUS IEUCTBUTENBHOTO YU CIIA TIPU PEILICHUH
CpaBHeHue 3aj1a4.
JICUCTBUTENHLHBIX ukce, | OKPYIrJasiTh JeHCTBUTENbHBIE YUCIIA, BHINOJHATD
apudmernyeckue NPUKUAKY pe3yJbTaTa BbIYUCICHUHN, OEHKY 3HaUYECHUI
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JEUCTBUSA

C ICUCTBUTEILHBIMU
YHCIIaMH.
[Tpubnmxxénnoe
3HAYCHHE BEJIUYHHBI,
TOYHOCTD
MPUOTNKEHUS.
OkpyriieHue yuce.
[Ipukuaka u oleHKa
pe3yJbTaToOB
BBIUMCJICHUH

YU CIIOBBIX BBIpa)KCHI/If/'I.
3HAKOMUTBLCSH C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHHUS C OJTHON
MIEPEMEHHOU

14

JIuHelHOe ypaBHEHUE.
Pemenne ypaBHenui,
CBOJSILNXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHuUe. Pemenne
YPaBHEHHU,
CBOJSILNXCS

K KBaJPaTHBIM.
buksanpartusie
YpaBHEHHS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTEIICHEU

OcBauBarth, 3alIOMMHATH U IPUMEHATH IPauyecKue
METO/AbI IIPU PELICHUN YPAaBHEHNUN, HEPABEHCTB U UX
CHCTEM.

Pacno3HaBathb Liesbie U IpOOHBIE YPaBHEHUS.

Pemiath JinHelHbIC U KBA/IPATHbIC YPABHEHMU,
ypaBHEHUS, CBOASIIMECS K HUM, IPOCTEHIINE IPpOOHO-
palMOHAJIBHBIE YPABHEHUS.

IIpeanaratb BO3MOXXHBIE CIOCOOBI PEIICHUS] TEKCTOBBIX
3a1a4, 00CyK1aTh UX M PelIaTh TEKCTOBBIE 33/1a4n
Pa3HBIMHU CIIOCOOAMH.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKA
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pa3ioKEeHUEM

Ha MHOKHUTEJIH.
Pemenue npo6Ho-
palMOHAIIBHBIX
YPAaBHEHH.

Pemntenne TekcTOBBIX
3a/1a4 anreOpanyeckum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C AByMs
IIEPEMEHHBIMH U €TI0
rpaduxk.

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

13 KOTOPBIX JIMHEUHOE,
a Ipyroe — BTOpou
CTEIICHH.
I'paduueckas
UHTEpIIpEeTaLUs
CHUCTEMBI yPaBHEHUU

C IByMsI IIEPEMEHHBIMH.
Pemenne TekcToBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUS] CUCTEMBI
JBYX JTUHEHUHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX YPaBHEHUH, B KOTOPBIX OJTHO YPaBHEHHE HE
SBJISIETCS JIMHEWUHBIM.

Hcnoan3oBath QyHKIHOHATBHO-TPapUUECKHE
IPEICTABIICHUS U1 PellIeHUs U MCCJIeI0BAHUS YPAaBHEHUI
U CUCTEM.

AHAJIM3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anreOpandeckuM CrocoOoM: NMepexoauTh OT CIIOBECHOU
(GbOpMYIIUPOBKH YCIOBUS 3aJ]a4H K alre0panyeckoi MoJieaun
yTEM COCTABJIEHUS CUCTEMBI YPaBHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPaBHEHUIl; HHTEPIPETHPOBATH
pe3ynbTar.

3HAKOMMTBHCH ¢ HCTOPHEN Pa3BUTUA MATEMATUKHU

62




denepanbHas padboyas nmporpamma | Marematuka. 5-9 kiacchl (0a30BbIi YPOBEHB)

3a/1a4 anreOpandecKumM
CIIocoooM

YpaBHEHUS U HEPABEHCTBA. 16 Hucnosbie Yurartp, 3alIUCHIBATH, IOHUMATh, HHTEPINPETHPOBATH
Hepasencrtsa HEPABEHCTBA U UX HEPAaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
CBOICTBA. BoinoansaTh mpeobpa3oBaHus HEPABEHCTB, HCMOJb30BATH
JIunennble JUTsI IpeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEpPABEHCTBA Pacno3HaBaTh JIMHEHHBIC U KBAIPATHbIE HEPABECHCTBA.
C OTHOM MEPEMEHHOMN Pemiatb nTuHENHBIE HEPABEHCTBA, CUCTEMBI JIMHEUHBIX
1 UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOUAIOLINX
CucrteMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATh UX; 00CYKIaTh
HEPABEHCTB C OJTHOU MIOJTyYEHHBIE PELICHHUS.
MEPEMEHHOU U X N300paikaTth pellieHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelLICHHE. Ha YHCJIOBOM MPSAMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
KBanparnsie CHMBOIJIOB.
HEPABEHCTBA U UX PemaThb KBaipaTHbIE HEPABEHCTBA, UCTIOJIB3Y S
pelLIeHuE. rpaduyecKue mpeacTaBICHUS.
I'paduueckas OcBauBaThb U NPUMEHATb HEPABEHCTBA NPU PELICHUH
VHTEPIPETALNS pa3IMYHBIX 33/1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTHUPOBAHHBIX
HEPABEHCTB C JIBYMS
MIEPEMEHHBIMU
OyHKIMH 16 KBagpatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (DYHKIIHIA;

bynknus, e€ rpadux u
cBoricTBa. [Tapaboua,
KOOPIMHATHI BEPIITHHBI
napaboJibl, OCh

WITKOCTPHUPOBATH CXeMATHYECKHU, 00bSICHATH
pacrnoioKeHre Ha KOOPAMHATHOM MIIOCKOCTH rpaduKoB

dyskmui Buma: Yy = kx,y = kx+ b,y = k_,y = X
X
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CUMMETPUH Mapabobl.

I'paduku PyHKIMIA:
y =KX,
y=kx + Db,
K
y =
X
y = X,
y = X,
y = Vx,
y = |x|

y =x%, y =vx,y = | x| B 3aBHCHMOCTH OT 3HAYCHMI
K03((PUIIMEHTOB; OMKCHIBATH UX CBOMCTBA.
Pacno3naBaTh KBaJpaTuuHyto GyHKIHUIO 110 popMyIIe.
IIpuBoaAUTH NPUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaibHOU KU3HH, PUUKHU, TEOMETPUH.

BoIsaBasITH 1 0000111aTH OCOOCHHOCTH T'padrKa
KBaJpaTUYHOU QPyHKIUU Y = ax® + bx+ c.

CTpouthb 1 H300pakaTh cXeMaTH4YeCKHU rpaduxu
KBaJIpaTHYHBIX (PYHKIIHA, 3aJaHHBIX (hopMyrTamMu BUIa
yzax’,y=zax’+q,y=a(x+p)y=ax’+bx+c.
AHAJIM3HPOBATH U PUMEHSATH CBOMCTBA N3YUYECHHBIX
(YHKIMI 7151 UX TOCTPOEHUS, B TOM YHCJIE C TIOMOIIBIO
U (POBBIX PECYPCOB

Yuc1oBbIE
MOCJIE10BATEILHOCTH

15

[TonsiTre yncnoBoit
MOCJIEI0BATEIbHOCTH.
3amanue
OCJIEOBATENBHOCTH
PEKYPPEHTHOM
bopmynoi u
dbopmyoii N-To YieHa.
Apudmernueckas u
reoMeTpudeckas
POTPECCUH.
®opmyJibl N-ro YieHa
apupMeTHIECKON 1
F€OMETPUYECKOMN

OcBauBaTh U IPUMEHATH UHJEKCHbIE 0003HAYEHNUS,
CTPOMTH pevYeBbie BbICKA3BIBAHUS C UCIIOJIb30BAHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C TIOHSITHEM
IIOCJIEI0BATEIBHOCTH.

AHaau3upoBaTh GopMyiy N-ro yieHa
II0CJIE0BATEIBHOCTH WU PEKYPPEHTHYIO (DOPMYITY

U BBIYHCJIATH WICHBI I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (hopMyTIaMHu.

YcranaBauBaTh 3aKOHOMEPHOCTH B IOCTPOCHUH

IMoCJaCaA0BAaTCIbHOCTH, €CJIM BBINKMCAHLI IICPBLIC HCCKOJBKO

€€ YWIEHOB.
Pacno3naBaTh apuMeTHUYECKYIO U T€OMETPHUCCKYIO
MIPOTPECCUHU MPHU PA3HBIX CIIOCO0AX 3aaHUSI.
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MPOrPECCUM, CYMMBI
MEePBbBIX N YJICHOB.
N3obOpaxkeHue 4ieHOB
apupMeTUYeCKOi 1
r€OMETPUIECKON
MPOrPECCUI TOUKAMHU
Ha KOOPAMHATHON
IJIOCKOCTH.
JIvHenHbIl U
AKCMOHEHINATbHBIN
pOCT.

CI10HBIE IPOLIEHTHI

Pemartp 3a7auu ¢ ucnonbp3oBaHueM (Gopmyr N-TO dieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPECCUIA, CyMMBI
NEPBBIX N YJICHOB.

N300paxkaTh 4ieHBI TOCIEI0BATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM TJIOCKOCTH.

PaccmaTpuBaTh NpuMepbl NPOLECCOB U SIBJICHUH

U3 peabHOM KU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apU(PMETUUECKOM MPOTPECCUU, B TEOMETPUUECKON
POrpeCcCuy; U300paxkaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3agaum, CBsI3aHHBIE C YHCIIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHCJIE 33/1a4W U3 PeaTbHOU
KU3HH C UCTIOH30BaHUEM TU(PPOBBIX TEXHOJIOTHMA
(9MEKTPOHHBIX TAOIUII, TpaUUECKOTro KabKYJISTOpA U T.11.).
PemaTp 331241 Ha CIIOXKHBIC MPOIIEHTHI, B TOM YHCIIC
3a/1auy U3 peabHOU MPAKTUKH (C UCTIOIh30BaHUEM
KaJIbKYJISITOPA).

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTHUKU

[ToBTOpEeHue, 0000IICHUE,
CUCTEMATHU3AINS 3HAHUU

18

Yucaa u
BbIYMCJIEHNS (3aIKCh,
CpaBHEHUE, JIECHUCTBUS
C JICICTBUTEILHBIMU
YUCJIaMH, YUCIIOBas
npsiMasi; TPOLICHTHI,
OTHOIIICHMUS,
IPONOPLNH;

OnepupoBaTh NOHATHAMM: MHOXXECTBO, TOJAMHOKECTBO,
orepaluy HajJ MHOKECTBAMHU; MCIIOJIb30BaTh rpaduyeckoe
IIPEICTABIIEHUE MHOXKECTB JJIS ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJIEHUM, IPU PELIEHUH 3a7a4 U3 IPYTUX
y4eOHBIX MTPEAMETOB.

AKTYaJTU3HPOBATH TEPMUHOJIOTHIO U OCHOBHbIE
AeHCTBHSA, CBSI3AHHBIE ¢ YUCJIAMHU: HATYPAIbHOE YHCJIO,
IPOCTOE U COCTABHOE YMCIIA, IETUMOCTh HATYPaJIbHBIX
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OKpYTJIEHUE,
npuOIIKEeHuE,
OLIEHKA; pelIeHre
TEKCTOBBIX 3a71a4

yuces, NPU3HaKU JCIUMOCTH, 11€JI0€ YUCIIO, MOAYJIb YHCIa,
O0OBIKHOBEHHAsI M IECATUYHAS JPOOU, CTaHIapTHBIN BU/T
yucia, apuMEeTHIECKUM KBaIpaTHBIH KOPEHb.
BbINOJIHATH JeiicTBUSI, CPABHMBATH M YIOPSA0YUBATH

apuPpMETHIECKIM 4ucIia, NPeACTaBIATh YACa HA KOOPIUHATHOM MPSMOH,
CrIocoboMm) OKPYIJISITh YHCIIA; BHINOJHATH NPUKHIKY M OLIEHKY
pe3ynbTaTa BBIYMCICHUM.
PemaTh TeKCTOBBIE 32/1a4U apUPMETUYECKUM CITOCOOOM.
PemaTe npakTuyeckue 3a1a4m, CoJIEpKallue IPOLIEHTHI,
JI0JIM, YACTH, BBIPAKAFOIINE 3aBUCHMOCTH: CKOPOCTh —
BpEMsI — PACCTOSIHHUE, IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBLHOCTD TPYAA.
Pa30uparts peasibHbIEC )KU3HEHHBIC CUTYAIUH,
(popMyIHPOBATH UX HA SI3bIKE MATEMATHUKH,
HAXOUTH PEIICHUE, MPUMEHSSI MaTEMAaTUYECKUH aIlapar,
HHTEPIPETHPOBATH PE3YJIHTAT
AsredOpanyeckue OnepupoBaTh NOHATHUSIMM: CTEIICHb C I[EJIBIM
BbIPa’KeHUA nokasaresieM, apupMeTHUeCKuil KBaJIpaTHbIA KOPEHb,
(mpeobpa3zoBaHme MHOTOWIEH, ajre0pandeckas Jpo0b, TOKICCTBO.
anredpanvecKux BbINOJIHATH OCHOBHBIE 1€ CTBUSL: BHIIOJHITH PACUETHI
BBIPAXXCHUU, 1o (popmynam, mpeoOpa3oBbIBATH LIEJbIE, TPOOHO-
JOITYCTUMBIE palMOHabHbIE BEIPAKEHUS U BHIPAXKEHUS C KOPHAMH,
3HAYEHMUS) peann30BbIBaTh PA3JI0KEHNE MHOTOWJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOIB30BaHUEM (POPMYIT PA3HOCTH
KBaJIpaToOB U KBaJpaTa CyMMbl U PA3HOCTU; HAXOAUTH
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JOIyCTUMBbIE 3HAUEHUS IEPEMEHHBIX AJIs1 APOOHO-
PAlMOHAIIBHBIX BBIPAKEHHUM, KOPHEM.

MopaenupoBaTh ¢ TOMOUIBIO (OPMYJI peabHbIE IPOLECCHI
Y SIBJICHUS

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

OnepupoBatb NOHATHAMM: QyHKINA, TpaduK QyHKINH,
HYJIH (PYHKIIUU, TPOMEKYTKU 3HAKOIIOCTOSHCTBA,
IPOMEKYTKH BO3paCTaHusl, yObIBaHHU S, HAUOOJBIIIEE U
HaWMeEHbIIIee 3HaYeHUsT (QYHKIIUH.

AHAJIU3UPOBATH, CPABHUBATH, 00CYKIaTh CBOMCTBA
GyHKIUNA, CTPOUTH UX TPadUKH.

OnepupoBath NOHATHSIMH: NIPSIMas IPONOPLIMOHAIBHOCTb,
oOpaTHas MPONOPIMOHATBHOCTh, IMHEITHAS (YHKITUS,
KBajipaTuyHas QyHKIMsA, mapadosa, runepooa.
Hcnoab30BaTh rpaMKu 7151 ONIPEICIICHUSI CBOMCTB,
MPOLIECCOB M 3aBUCUMOCTEM, JJISl PEIICHUS 3a/1a4 U3 APYTUX
y4€OHBIX IPEAMETOB U PEATBHOM KU3HU; MOAEIMPOBATH

C IOMOIIIBIO TPa(PUKOB peabHbIE MPOIECCHI U SIBICHUS.
Bripaxkats ¢gopmyiaMmu 3aBUCMMOCTH MEXK1Yy BEIMUUHAMHU

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

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

MNOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3/JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOEH 11eTbI0 00eCIeYnuTh M3yUYEeHHUE CBOMCTB U pa3MepoB (UTyp, UX OTHOIICHUHA U
B3aMMHOE€ PAaCIIOJIOKEHHE, OINUPAETCS Ha JIOTHYECKYIO, JOKa3aTEJIbHYIO0 JIMHUIO.
[leHHOCTH, W3y4YeHHUsI TEOMETPUM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus
3aKJII0YaeTcss B TOM, YTO OOYYalOIIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
paccy X AeHUsl, CTPOUTb JIOTMYECKHE YMO3AKIIOYEHHUs, JIOKa3blBaTh HCTHUHHBIC
YTBEPKJACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUThH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (OPMYJIHUPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoli 1IEHHOCTBIO HM3Y4YEHUS TEOMETPHUM SBIISIETCS HCMOJb30BAaHHUE €€ Kak
WHCTPYMEHTA NPU PEUICHWH KaK MAaTeMaTUYECKUX, TaK M MPAKTUYECKHX 3a]ad,
BCTPEYAIONIUXCS B peaibHOM *)u3HU. OOydaromuiics: TOJDKEH HAYyYUThCS OIpPEAeuTh
reOMETPUYECKYI0 (DUTYpy, ONMUCATh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAaWTU
TUIOMIAh 3€MENBHOTO y4YacTKa, PaccuuTaTh HEOOXOIMMYIO JJIMHY OMTOBOJIOKOHHOTO
Kabenst uiau TpeOyeMble pa3Mepbl rapaxka Jjisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHUTENbHAS JIMHUS B U3ydeHUU TreoMmeTpuu. [lpu pemieHun 3amay
MPAKTUYECKOr0 XapakTepa OOyYarolUNUCs YYUTCS CTPOUTh MATEMAaTHUYECKUE MOJCIIH
peabHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHUS U OLICHUBATh aJICKBATHOCTD
MOJIY4YE€HHOI0 pe3yJibTaTa.

Kpaithe BaxxHO mNOMYEPKUBATHL CBSI3M TEOMETPUU C JIPYTUMH  y4EOHBIMU
npeaMeTaMy, MOTUBHUPOBATh MCIOJIb30BATh OIMPEICICHUS] T€OMETPUUECKUX (DUryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHHUE TOJYYEHHBIX YMEHUM B (PU3UKE U TEXHUKE.
Ot cBA3W Haubojee spko BUAHBI B TeMax «Bekropwy, «Tpuronomerpuueckue
COOTHOIICHUS», «MeTon koopauHat» u « Teopema ITudaropay.

VYuebnni kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3Jeibl
conepkanus: «I'eomerprueckue (GUTyphl U X CBOMCTBaY, «3MepeHrne reOMeTPUIECKUX
BEJIMUUH», «JleKapTOBBI KOOpIMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBUkeHUs
riockocTy, «IIpeobpazoBanus Mog00US».

OOwiee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yuyeHUss Y4eOHOro Kypca
«I"eomerpus», — 204 gaca: B 7 kjacce — 68 dacoB (2 yaca B HeJlen0), B 8§ Kjacce —
68 uacoB (2 yaca B Hefem0), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).
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COAEPKAHUE OBYUEHUSA
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. llpumeps
CUMMETPHUH B OKPY’KAIOIIEM MUPE.

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

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUMN TpEyroJibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa ¥ TpHU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. lIpu3Haku paBeHCTBa
TPEYTOJILHUKOB.

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

[IpsmoyrosibHbIE ~ TpeyroJpHUK.  CBOMCTBO  MEIHWAaHBI  MPSMOYIOJIBHOTO
TPEyTroJbHUKA, NPOBEAEHHOM K rumoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOMH, TeopeMa 0 OOJIbIIIEM YTJI€ U OOJIbIelH CTOpOHEe TpeyroybHuKa. [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 pacrosoxeHne
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 Tpamnenus, €€ CBOCTBa U npu3HaKku. [IpsimoyronbHas Tpanemus.

Meron ynBoenus menuansl. LlenTpansHas cummerpus. Teopema Daneca u Teopema
O NMPONOPLMOHAIBHBIX OTPE3KaX.

CpenHue nTuHUA TPEYTOJbHUKA U Tpanenuu. LIeHTp macce TpeyroiabHuKa.

[Tonobue TpeyroabHukKoB, Koddunuent mnoaodus. IlpusHaku moxoOus
TpeyrojabHUKOB. [IpruMeHenue nogo0us npu pereHu NPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaed reoMerpuueckux Guryp. @Dopmynbl A TUIOLIAAU
TpEyroJibHUKa, TNapajuienorpaMmma, pomba u Tpanenuu. OTHOIIEHHE TUIOLIAAEH
no1I00HBIX (Uryp.

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

CHHyC, KOCHHYC, TaHI'€HC OCTPOIrO yIjla TMpPSMOYTOJIbHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. TpuUroHOMETpuYecKrne (YHKIUUA YTIIOB
B 30°,45° u 60°.

BrnimcanHble M LEHTpaJbHBIEC YIUIBL, YTOJ MEXIY KacaTEIbHOHW M XOpPHOMl. YTIJIb
MEXKy XOpAaMu U CEKyIIUMU. BrimcaHHbIE 1 OMMCaHHBIE YEThIPEXYTOJIBHUKHA. B3anmHoe
pacmnoyio)keHue IBYX OKpykHocTed. Kacanume oxpyxHocTei. OOmme KacaTelbHBIE K
JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanreic yriaoB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYIIBI IPUBEACHUS.

Pemenne TtpeyronpHukoB. TeopeMa KOCHHYCOB M Teopema CUHYCOB. Pemenue
IIPaKTUYECKUX 3a7a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MPOU3BENEHUN OTPE3KOB XOPZ, TEOPEMBI O NMPOU3BEICHUHU OTPE3KOB
CEKYIIUX, TEOpEMaA O KBaJpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAyYJb) BEKTOpA, COHAINPABICHHbIE BEKTOPHI, MPOTHUBOMOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BEKTOpaMH. Pa3nokeHwe BeKTOpa M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnunuater  Bektopa. CkamsipHO€  NPOU3BEACHUE  BEKTOPOB,  IPUMEHEHUE
JUTSL HAXOK/I€HUSI IJTUH U YTJIOB.

JlekapTOBBI KOOPJAWMHATHl HA IUIOCKOCTHA. YPAaBHEHUS MPSIMOM M OKPYKHOCTH
B KOOpAMHATAax, MEPECEYEHUE OKPYKHOCTEM M MNpAMBIX. MeEToJ KOOpAWHAT U €ro
IPUMEHEHUE.

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

JIBUKEHUsT TUIOCKOCTM M BHYTPEHHUE CHUMMETpuu Guryp (dJaeMeHTapHbIe
npeactasienus). [lapannensublii nepenoc. [loBopor.

INPEAMETHBIE PE3YJIBTATBI

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

Pacnio3HaBaTh M3y4YeHHBIE T€OMETpUUYECKHE (UTYPBI, ONPEAETsATh WX B3aHUMHOE
pacnoyioKeHue, M300paxkaTb TreOMETpUYecKre (UTyphbl, BBIMNOJIHATH YEPTEKHU
[0 YCJIOBHIO 3a7auu. M3mepsTh JIMHEWHbIE W YIJIOBbIE BEJIWYWHBI. Pemiath 3amauu
Ha BBIYUCIIEHUE JIJIUH OTPE3KOB U BEJTUYUH YTJIOB.

Henatb rpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
XKU3HH, pa3MepOB NPHUPOAHBIX OO0BEKTOB. PaznmuuaTh pazMepsl 3TUX OOBEKTOB
M0 MOPSJIKY BEJIMUUHBI.
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CTpouTh YEPTEXKH K TEOMETPUUECKUM 337a4aM.

ITonp30BaThCA NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh MPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PEIICHUH 33a4.

IIpoBoauTE JOTHYECKHE PACCYKAECHUS C HCIOJIb30BAaHUEM T'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJbHHKOB,
CBOMCTBOM MEJIMAHbI, MPOBEAEHHON K THIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTrOJbHUKA,
B PELICHUN F'€OMETPUYECKHX 3a]au.

OmnpenensaTh MapayieNbHOCTh MPSMBIX C MOMOIIBIO YITIOB, KOTOpBIE 00pasyeT
C HMUMH cekymas. Onpenenars NapajulebHOCTh 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
napajuleNIbHBIX NPAMBIX CEKyIeH. Pemare npakTuyeckue 3a1a4u Ha HaX0XKACHUE YIIOB.

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

@opMyIMpOBaTh ONPEACIECHUS OKPYKHOCTH W Kpyra, XOpIAbl M JUaMETpa
OKPY’KHOCTH, IIOJIb30BaTbCS HMX CBOWCTBAMH. YMETb NPUMEHATb O3TH CBOMCTBA
IIPU PEIICHUM 3a/1a4.

Braners moHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh
e¢ ueHtp. [lonb3oBaTbea (akTamMum O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
IIEPECEKAIOTCs B OJJTHOM TOYKE, U O TOM, YTO CEPEAMHHBIE MTEPIICHAUKYIIAPHI K CTOPOHAM
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHATHEM KacaTebHOW K OKPYXHOCTH, TOJIb30BAaTHCS TEOPEMOMN
O MEPIECHINKYJISIPHOCTH KacaTeJIbHOW U paanyca, IPOBEAEHHOIO K TOUKE KACAHUS.

[Tonp30BaThCAd NMPOCTEUIIMMH T€OMETPUUYECKMMH HEPABEHCTBAMU, MOHUMATh HMX
MIPAKTUYECKUAN CMBICI.

IIpoBOAUTE OCHOBHBIE TE€OMETPUUYECKHE IOCTPOEHUS C ITIOMOLIBIO LUPKYJIS WU
JINHEUKH.

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

Pacnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, TI0JIb30BaThCS
UX CBOWCTBaMH IPH PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOKCTBA TOUKM NEPECEUEHUsS] 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 TEOpEeMOM O TNPONOPLHUOHAIBHBIX OTpe3KaxX, MPUMEHATb UX s pelIeHus
PaKTUYECKUX 3a7ad.

[IpuMeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B PEUIEHMH TE€OMETPUUYECKHX
3ajad.

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

Bnanets NOHATUSIMU CHHYCA, KOCUHYCA M TAHT€HCAa OCTPOTO yIJla IPsIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1630BaThCs STUMH MOHATUAMM ISl PELIEHUS TPAKTUYECKHUX 3a/a4.

Boeruncnate (pa3nuyHbIMH CHOCO0AMHM) IJIOWAAb TPEYTOJbHUKA W IUIOLIAAU
MHOTOYTOJIbHBIX (pUryp (moJp3yschk, Iie HEOOXOAMMO, KaJIbKyIsATOpoM). [IpumeHsTsH
IIOJIyYCHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.

BiianeTs MOHATHSAMM BIIMCAHHOTO M LEHTPAJIBHOTO YIUIA, 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 IPAKTUKE — CTPOUTHh MATEMAaTHYECKUE MOJENH
JUIsL  3aja4  peajbHOM JKM3HM UM TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TMPUMEHEHHWEM TO0J00MS 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
TPEYroJbHUKOBY»). HaxoauTh (¢ NOMOUIBI0  KaJIbKyJIATOpa) JUIMHBI W YIJIbI
JUISL HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (opmMylaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM  JUIsl HAXOXJACHHS COOTHOILIEHHA MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMMU.

Hcnonb3o0BaTh TEOpPEMbl CHHYCOB U KOCHMHYCOB JJI HAaXOXJEHUSA Pa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUUYECKUX 3a/1ay.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Guryp. Ilomp3oBaThcsi cBOKWCTBAMH MOI00MS MPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIISATD JJIUHBI U HAXOAUTH YTIIbl Y TOJOOHBIX (uryp. [IpumeHsTs cBoiCTBa Mo100us
B IIPAKTMYECKMX 3aJayax. YMETb NPHUBOJUTH MPUMEPbl MNOJOOHBIX  (QUIYp
B OKPY’KaIOILIEM MHpE.

[Tonb30BaTbcsd TeOpeMaMH O MPOU3BEIACHUM OTPE3KOB XOpA, O IPOU3BEAECHUU
OTPE3KOB CEKYILHX, O KBapaTe KacaTeIbHOM.
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[Tonb30BaTbCsa BEKTOpaMH, MOHUMATh UX F€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh MX B PELICHUM TEOMETPUUYECKUX U (u3mdeckux 3anad. [IpumeHsTsH
CKaJISIPHOE MTPOU3BEACHNUE BEKTOPOB Il HAXOXKACHUS UIMH U YTJIOB.

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

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPY’KHOCTH U PaJlMaHHOW MEpHI yIJla, yMETh BBIYMCIATH IJIOLIAAb Kpyra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

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

[IpuMeHATh NOoTy4YEeHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIH
JUISL  3a]a4  peajbHOM JKM3HU M NPOBOJUTH COOTBETCTBYIOIIHME BBIUYMCIICHUS
C TpUMEHEHUWEM TMoAo0HUs U TPUTOHOMETPUYECKHX (YHKIUH (MOJIB3YysACh, TJIE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

HaunmenoBanue paznena |KosnmuecTBo OcHOBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YYarOIINXCS

(TemnI) Kypca 4acoB COZIEp)KaHUE
[Ipocrenmme 14 [Ipocrenmme D®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpuyeckue GUrypsl u reOMETPUUECKUE Pacno3naBaTh H3ydeHHbIE TEOMETPUUECKUE (DUTYPHI,
uX CcBoOMcTBa. M3Mepenue OOBEKTHI. onpeaesiTh UX B3aMMHOE PACIIOJI0KEHHUE, BHINIOJIHATD
r€OMETPUYECKHUX BEIUUYHH MHOTroyroJIbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JoMaHasl. IIpoBoauTh NpoCTEHIINE MOCTPOCHHSI C TOMOILBIO IUPKYJIS

CMexHbIE 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.

OnpenessiTh «Ha IJ1a3» pa3Mepbl peajbHbIX O0BEKTOB,
NPOBOAMTH IPyOYI0 OLIEHKY UX Pa3MEpOB.

PemaTh 3a1aun Ha BBIUKCIIEHUE IJIMH OTPE3KOB U BEIMYUH
YTJIOB.

PemaTe 3a1aun Ha B3aMMHOE PaCIIOIOKEHUE
reOMETPUYECKUX PUTYD.

IIpoBoauTH KIacCCUPUKAIIIO YTIOB, BBIYHCIATH
JIMHEWHBIC U YTJIOBbIE BEJIMYMHbBI, IPOBOAUTH
HE0OXOAMMBbIE JOKAa3aTeIbHbIE PACCYKICHUS.
3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

TpeyroabHuKU

22

IlonsATHE 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 TUTIOTEHY3E.
PaBHOoOepeHHbBIC U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKHU.
[Ipu3Haku u CBOMCTBA
paBHOOEIPEHHOTO
TPEYrOJIbHUKA.
Hepasencrtaa

B T€OMETPHH.
IIpssMOyTOJIBHBIN
TPEYTOJIbHUK C YTIIOM

B 30°

BoIBoAUTH clieACTBUS (PAaBEHCTB COOTBETCTBYIOITUX
AJICMCHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
@opMyIHPOBATH ONPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPHCHI, BBICOTHI,
MeUaHbl TPEYTONBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

dopMyJIHPOBaTh CBOMCTBA U ITPU3HAKHA PABHOOSIPEHHOTO
TPEYTOJIbHHKA.

CTpouThb 4epTEKH, peliaTh 3242491 C IIOMOIILIO
HAXOXKJEHHUS PaBHBIX TPEYTOJHHHUKOB.

IIpuMeHATH TPU3HAKY PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoab3oBaTh MUGPOBBIC pECYPCHI IS HCCIeI0BAHUSA
CBOMCTB M3y4aeMbIX uUryp.

3HAKOMUTBCSI ¢ UCTOPUEN PAa3BUTHS T€OMETPUHU
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[lapannensHble NpsIMBIE, 14 [TapayiensHble @®opMyIHPOBATh NOHATHE NAPALIEIbHBIX MPAMBIX,
CyMMa yTJIOB TPEYTOJIbHUKA IIPSIMBIC, UX CBOMCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, H3yuarth cBoiicTBa yrioB, 00pa30BaHHBIX NP MEPECCUCHUN
COOTBETCTBEHHBIE U rapasuleNIbHbIX IPSAMBIX cekyuieil. [IpoBoauts
OJHOCTOPOHHHUE YIJIBI, | J0KAa3aTelbCTBA NapAJUIEIbHOCTH ABYX MPSMBIX C IIOMOIIBIO
oOpa3oBaHHbIE YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpY [IEPECCYCHUN TPETbEU NPSIMOi.
IapajuIeNIbHBIX BbI4HCISITH CyMMY YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
MPSIMBIX CEKYILEH). Haxoauts yncioBbie 1 OYKBEHHBIE 3HAUEHUS YTJIOB
[Ipu3Hak B TEOMETPUYECKHX 33/1a4axX C UCIOJIb30BAHUEM TEOPEM
MapajuIeIbHOCTH 0 CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
IPSIMBIX YEpPE3 3HAKOMUTBCS C HCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSIHUN
OT TOYEK OJHOU
MPSAMOM 1O BTOPOU
PSAMOM.
Cymma yrioB
TPEYTOJIbHHUKA.
Buemnue yribl
TPEYTOJIbHUKA
OKpYX HOCTb U KPYT. 14 OKpyX HOCTb, XopJila 1 | DOpMYJIUPOBATH ONpPeaeIeHNsI: OKPY>KHOCTH, XOP/IbI,
['eomerpruueckue JUaMETp UX CBOMCTBA. | JHAMETpa U KacaTelabHOM K OKpyx)HOCTH. M3yuaTh nx
TTOCTPOEHHUS KacarenbHas CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKHU.
K OKPY>KHOCTH. HccaenoBarhb, B TOM YKCIIE HCHIOJIB3YH HH(POBLIE
OKpy>KHOCTB, pecypcehl: OKPYKHOCTb, BHIUCAHHYIO B yTOJI; LEHTP

BIIMCaHHAA B YIT'OJI.

OKPYHOCTH, BIIMCAHHOW B yT'0JI; PABEHCTBO OTPE3KOB
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[Tonsitue o I'MT,
MPUMEHECHUE

B 3a/1a4ax.
buccekrpuca n
CEpPEIMHHBIN
NEePHEHIUKYIISP
KaK T€OMETPUUECKHUE
MecTa TOYEK.
OKpyX HOCTb,
ONHMCAHHAS OKOJIO
TPEYTOJIbHHUKA.
OKpyX HOCTBb,
BIMICAHHAS

B TPEYTOJIbHUK.
[Ipocrenmme
3a1a4u

Ha IOCTPOEHHE

KacaTeJIbHbBIX.
HUcnoas3oBars Mmetoa ' MT i1 qokaszarenbcTBa TEOpEM

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

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

Pematb OCHOBHBIC 32/1a4M HA OCTPOEHUE: yIJia, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPNEHINKYISPa TaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 JaHHYIO TOUKY U
MIePIICHIUKYJIIPHON JaHHOH MPsIMOI; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHbBIM 3JIEMEHTAM.

3HAKOMUTHCS ¢ HCTOPHMEH PA3BUTHSA T€OMETPUN

[ToBTOpEeHUE, 0000IICHNE 4 [ToBTOpEHUE U Pemiate 3a1aum Ha TOBTOPEHUE, UIUTIOCTPUPYIOLINE CBSA3U
3HAHUU 00001IIeHNE OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MHOHSITUU U METOJOB
Kypca / Kjiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KUIIACC
HanmenoBanue paznena | KoamuecTtso OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCS
(Temnl) Kypca 4acoB CoZIEpKaHuE

UeThIpEXYTOJIbHUKN 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH Ha YEPTEkKAX
IPU3HAKU U CBOMCTBA. | YETBIPEXYTOJIbHUKHU PA3HBIX BUJIOB U UX DJIEMEHTHI.
YacTHble cinyyan DopMyJTHPOBATH ONIPeEAEJIeHHs: TapaIeIOrpaMma,
[apajijIeJIOrpaMMOB IpsIMOYTOJIbHUKA, poMOa, KBajipaTa, Tpaneuu, paBHOOOKOM
(IpAMOYTONBHUK, Tpaleuuu, NpsIMOYTOJIbHON TpaIeuu.
poMO, KBaapar), ux Jloka3pIBaTh M HCIOJIB30BATh IIPH PELICHUH 32124
IPU3HAKY U CBOMCTBA. | NPU3HAKHU U CBOWCTBA: IapajuleorpamMmma,
Tpanenns. IpsIMOYTOJIbHHKA, poMOa, KBaJipaTa, Tpanelu, paBHOOOKOM
PaBHoOoKkas u Tpareuuu, NpsIMOyTOJIbHON TpaIeuu.
MPSIMOYTOJIbHAs IIpuMeHsTHL MeTOX YIBOCHUSI MEIUAHBI TPEYTOJIbHHKA.
Tpaneuuu. Hcnoan3oBath 11U poBbIC PECypPChI I UCCIEAOBAHUS
Meton yaBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEIUaHBI. 3HAKOMHUTBHCH ¢ HCTOPHEN Pa3BUTUA T€OMETPUN
enTpanbHas
CUMMETPUS

Teopema Daneca u Teopema 15 Teopema daneca u IIpoBOAUTH NOCTPOEHUS C IIOMOIIBIO IUPKYJIS U JIUHEUKHU

0 TIPOITOPITMOHATLHBIX
OTpe3Kax, IMOJ00HBIC
TPEYTOJIbHUKH

Teopema

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

C UCIOJIb30BaHue Teopemsbl Daseca U TEOpEMBI

0 NMPONOPLMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE, U HAXOAUTH
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Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
OTPE3KHU.

IlenTp macc

B TPEYTOJILHUKE.
[TogoGHBbIE
TpEyroJibHUKU. Tpu
MpU3HaKa noo0us
TPEYTOJIBLHUKOB.
[IpumeHnenue
moaoous

MIPU PELICHUU
MPAKTUYECKUX 3324

CBSI3b C IICHTPOM MaccC, HAXOAUTh OTHOIIIEHUE, B KOTOPOM
MEJIUAHBI JISTISATCS TOUKOU UX MePEeCCUCHUS.

HaxoanTh 110100HBIC TPEYTOJbHUKH Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MPU3HAKOB TIOI00MS.
PemaTh 3a1a4u Ha TOT00HBIE TPEYTOJIBHUKHU C TIOMOIITBHIO
CaMOCTOSITEITEHOTO TTOCTPOCHUS YEPTEKEH U HAXOKICHUS
OTOOHBIX TPEYTOJIBLHUKOB.

IIpoBoauTH 10KA3aTENBCTBA C UCIIOJIB30BAHUEM
MIPU3HAKOB MOJ00MS.

Jloka3bIBaTh TP MpPHU3HAKA 0100 TPEYTOJIHLHUKOB.
IIpuMeHSTH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
reOMETPUYCCKHUX U MPAKTUICCKHUX 3a/1au.

3HAKOMHTBHCS ¢ HCTOPHEH Pa3BUTHUS TCOMETPUHU

[Inomans. Haxoxnenue
MJIONIAZIEH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYD.
[Tnomaan mogo0HBIX GUTyp

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

DopmMyIsl

JUTS TIOIIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OsgJ1aieBaTh NePBUYHBIMU NMPEACTABICHUAMH 00 0011eH
TEOPUH ILJI0IAIU (MEpHI), (POPMYJITUPOBATH CBOKCTBA
IUIOIIA/IU, BBISICHATD WX HAIJISIHBIM CMBICIL.

BbiBoaAUTH (pOpMYIIBI MIIOIIAIM MTapalljiesiorpamma,
TPEYroJibHUKA, Tpareuuu u3 GopMyJibl TUIOIIAAN
npsIMOYTOJIbHUKA (KBaJpaTta).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA Yepe3 JUAroHaIu U YroJl MEX1y HUMH.
HaxoauTs miomaan Guryp, n300pakEHHBIX HA KIIETYaTOU
OyMmare, HCIOJIb30BaTh pazoueHue (GUrypbl Ha 4acTu U
NOCTpavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa36upaTth npuMepsbl UCIIOJIE30BaHMUS BCTIOMOTaTEIbHON
TUTOIIAM JIJISl PEIICHUS TEOMETPUUYSCKHX 3a/1a4.
HaxoauTtsb muiomaay nogoOHbIX QUryp.

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

Teopema [ludaropa u
Havajia TPUrOHOMETPUHN

10

Teopema ITudaropa, u
€€ IIPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPHICCKUX
GyHKIUNA OCTPOTO
yTiia MPSIMOYTOJIHHOTO
TPEYTOJIbHHKA,
TPUTOHOMETPHUUECKHUE
COOTHOIICHHSI

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUICCKOEC
TOXJIECTBO

HMoxa3biBaTh TeopeMy [Iudaropa, ncnoap3oBarsb €

B IPAKTUYECKUX BBIUUCIICHUSX.

DopMyJIMPOBATH ONPEIECICHHUS TPUTOHOMETPUUECKUX
(GYHKIIMI OCTPOTO yriia, HPOBePATh X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IPSIMOYT'OJIbHOM TPEYTOJIbHUKE.

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

Hcnoab3oBath GopMyJsibl MIPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOIICHHUI MEXy TPUTOHOMETPUYECKUMH (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHSITH 0JIy4YE€HHbIE 3HAHNUS U YMEHUS IPU PELLECHUU
OPAKTUYECKUX 3a/1a4.

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
LCHTPAJIbHBIC YTJIbI,
YTOJI MEXITY
KacaTeJabHOU U
XOPAOM.

VYriBl MEXIY
XOpJlaMu U
CEKYIIIMMH.
Bnoucannsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKH,
UX MPU3HAKU U
CBOMCTBA.
IIpumenenune stux
CBOMCTB

MIpY PELICHUU
r€OMETPUUIECKUX
3ajad4.

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

DopMyIMPOBATh OCHOBHBIE ONPEIETICHUS, CBI3AHHbBIE

C YIJIaMH B Kpyre (BIIMCAaHHBIN YroJl, EHTPAJIbHBIN YroJI).
HaxoauTsp BliMcaHHBIE YIJIbl, ONUPAIOIIAECS HA OAHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbl O BIUCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarpb, B TOM 4ncie ¢ MOMOLIBIO HUGPOBBIX
pECypCOB, BIIMCAHHBIE U OITMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTB X CBOWCTBA U MPU3HAKH.

Hcnoab3oBaTh 3TH CBOMCTBA U IPU3HAKH [IPU PELLICHUN
3a1a4y
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[ToBTOpEHME, 0000IICHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHHUE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUHI OCHOBHBIX IIOHATHA U | MEXIY Pa3IUIHBIMU YaCTSAMHU Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILEE KOJIMYECTBO 68
YJACOB I10 [TPOI'PAMME
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9 KJIACC
HanmenoBanue paznena | Komuuectso OcHoBHOE OCHOBHBIE BHU]IBI IEITEILHOCTH 00yUYarOIIMUXCs
(Templ) Kypca 4acoB coepKaHue
Tpuronometpusi. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONpe/IeTeHUsI TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMBIX YTJIOB.
Pemenne TpeyronbsHUKOB ¢dyHKIMH yrioB oT 0° | BBIBOAMTE TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB
1o 180°. @opmysl (c paguycoM ONMCAaHHOW OKPYKHOCTH).
NPUBEEHHS. BoiBoauTh GopMyJibl 1Jisl BHIYMCIEHUS II0IAAEH
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeopeM TPUroHoMeTpum (dhopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIbHHUKA YEPE3 ABE CTOPOHBI U YTOJ MEXKIY
Pemenue HUMH, (HOopMyJIa TUIOMIAJAN YETHIPEXYTOIbHUKA Yepe3 €ro
TPEYTOJILHHUKOB. JMaroHaIu U yroia MEXAy HUMH).
IIpakTHyecKoe Pemiath TpeyroabHUKH.
IpUMEHEHHe Pemath npakTUuecKue 3a/1aun, CBOJSAIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0XKJACHUIO PA3JIMUYHbBIX DJIEMEHTOB TPEYTrOJIbHUKA
[IpeoOpazoBanue moaooms. 10 [TonsiTne OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOI00USI.
MeTpuueckue 0 IpeoOpa3zoBaHu HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (QUTYP
COOTHOIIEHUS noaoous. pu npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE HaxoauTs npuMepbl o1001s B OKPYKAFOIICH
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
dburyp. BbIBOAMTH METPUUECKHE COOTHOIICHUS MEXYy OTpE3KaMu
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C HCHOJb30BAHUEM

0 MPOU3BEACHUU
OTPE3KOB X0/,
Teopema

BIIMCAHHBIX YTIJIOB U HOI[O6HI>IX TPCYT'OJIbHUKOB.
Pemarnb reOMCTPHUUYCCKUC 3a/la41 U 3a/1a4n U3 pCaHbHOﬁ
ZKHU3HHU C UCIIOJIB30BAHUEM HOI[O6HBIX TPCYTrOJIbHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
F€OMETPUUECKUX
3ajau

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYUTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOPA
Ha YUCJIO.
DuU3NUECKUN 1
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenune BekTopa
10 IByM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxansipHoe
MPOU3BEICHHE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIe0BATh FEOMETPUUECKUN (TIepeMelIeHne) 1
(uznyeckuil (cua) CMbICIIbI BEKTOPOB.

3HaTh omnpeeIeHUusi CYMMBbI U pa3HOCTH BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha YUCIIO, HCCJIe0BATH
F€OMETPUYECKUNA U (PU3UUECKUI CMBICIIBI ATUX ONIEPALIHA.
Pemiatb reomMeTpu4ecKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 110 JBYM HEKOJJIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaISIpHOE POU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BbpI4uCasiTh CyMMY, Pa3HOCTh U CKaJIIPHOE MPOU3BEICHUE
BEKTOPOB B KOOPJIMHATAX.

IIpuMeHATH CKaJISIPHOE 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

I[eKapTOBBI KOOpANHATLI
Ha IIJIOCKOCTHU

JlekapTOBBI
KOOPAMHATHI TOYEK
Ha IUIOCKOCTH.
YpaBHEeHHE NPSIMOM.
YpaBHeHne
OKPYXHOCTH.
Koopannatsel Touek
nepeceuecHus
OKPYXHOCTH U
IPSIMO.

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

OcBauBaTh NOHSITHE IPSIMOYTOJIBHOM CUCTEMBI
KOOPJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BbIBOAMTH ypaBHEHHUE NIPSIMOM U OKPYKHOCTU. Bbl1easiTh
IIOJIHBIN KBaJpaT I HAaXOKAEHUS LEHTpa U pajuyca
OKPYXKHOCTHU 110 €€ YPAaBHEHHUIO.

PemaTe 3a1a4m Ha HAXO0XKJICHUE TOUYEK NIEPECEUCHHUS
OPSIMBIX U OKPYXKHOCTEM C MOMOILIBI0 METOAa KOOPAMHAT.
Hcnoab3oBath CBOWCTBA YIIIOBOTO KO3 (ULIMEHTA TPSMOI
IIPYU PELIEHUU 337124, JJIs1 ONPEIEIICHHS PaCIIONOKEHUS
IIPSIMOM.

IIpuMeHATH KOOPAUHATHI IPU PEILICHUU T€OMETPUUECKUX U
MPaKTUYECKUX 3a]1a4, JIsl TOCTPOCHUSI MAaTEMaTUYECKUX
MOJIeNIel peasIbHBIX 3a/1a4 («METO KOOPIUHATY).
IMoab30BaThLCA 1151 TOCTPOCHUS U MCCIICOBAHUN
M(POBBIMU pecypcami.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS TE€OMETPHUH
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKPY>KHOCTH U
MJIOIIAb KpyTa.
Brraucienue riomnagei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno n. {nuna
OKPY’KHOCTHU, JyTH
OKPYXHOCTH.
Pagnannas mepa
yTJIa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACICHUE TPABUIIBHBIX
MHOTI'OYT'OJIbHUKOB, HAXOAHUTh UX DJIEMEHTHI.
IHob30BaThCS MOHATHEM JJIMHBI OKPY’KHOCTH, BBEJEHHBIM
C IOMOIIBIO MPABUJIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, JUIMHY IyT'Y U paUaHHYIO0 MEpY yrJa.
IIpoBoauTH MEpexox OT paIuaHHON MEPHI yria

K FPalyCHON 1 HA00OPOT.

OnpenensiTh IIOMAAb KpyTa.

BoiBoguth ¢opmMyJibl (B TpayCHON U pauaHHON Mepe)
JUISL JUIMH YT, IUIOLIAJed CEKTOPOB U CETMEHTOB.
Boruncasats mionany GUryp, BKIFOYAIOMIMX JIEMEHThI
OKPYKHOCTH (Kpyra).

HaxoauTh 1tomaam B 3aj1a4ax peaibHOW )KU3HU

JBM>KEHUS TIJIOCKOCTH

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

IIPU PEIICHUH 3a7a4

Pa30upaTs npuMepsl, WILTIOCTPUPYIOIINAE TOHATHS
JBUKEHUS.

DopMyJTHPOBATH ONPEIECICHU TAPAIIIEIBHOTO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPUHU. BBIBOAMTH UX CBOMCTBA,
HAXOUTh HEMOJABUKHBIE TOUKHU.

HaxoauTs 1IEHTPHI U OCH CUMMETPHI MpOoCcTeHIHX GuUryp.
IIpuMeHAaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNN TeOMETPUUECKUX 3a/1a4 (pa30oupath MpUMeEpHI).
Hcnoab30BaTh JJ1 IOCTPOEHUS U UCCIICIOBAHUIN
1u(POBBIE PECypChl

[ToBTOpEHUE, 00001ICHUE,
CUCTEMATH3aIUs 3HAHUU

IToBTOpEHHE
OCHOBHBIX ITOHATUU U

OnepupoBath NOHATUSAIMHU: QUTYpPA, TOUKA, IPMasi, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN 1 PABHOCTOPOHHUI
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METO/0B KypcoB 7—9
KJaccoB, 00001IeHEe
U CUCTEMATU3ALINS
3HaHUM.
[Ipocrenmue
F€OMETPUYECKUE
burypsl u ux
cBoricTBa. 3mepenne
r€OMETPUYECKUX
BEJINYVH.
TpeyronbHuKH.
[TapannensHbie 1
NEPIECHIUKYIISIPHbBIE
npsiMBbIE.
OKpy»XHOCTb U KPYT.
I'eomerpruueckue
MOCTPOEHHUS. YTJIbI
B OKPYKHOCTH.
Brniucanusie n
OTIMCaHHBIE
OKPY’KHOCTH
MHOTOYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTB.
YeThIpEXYTrONbHUKH.
Bnucannsie

TPEYTrOJIbHUKH, IPSAMOYTOJIbHBIN TPEYTOJIbHUK, MEAUAHA,
OHMCCEeKTpHUCa U BbICOTA TPEYTOJIbHUKA, TApaJIIeIOrPaMM,
poOMO, IPSMOYTOJIbHUK, KBaIpaT, TPaIeluus; OKPY>KHOCTb,
KacartelibHas;, paBeHCTBO U 1ojodue uryp,
TPEYTrOJIbHUKOB; MapaJuIeIbHOCTh U NEPIEHIUKYISPHOCTD
IIPSIMBIX, YTOJI MEXKAY IIPSMBIMU, CAMMETPHUSI OTHOCUTEIIBHO
TOYKH U MIPSMOM; JUIMHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IJI0IIA b, TIEPUMETP.

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

U3 IPyTUX Y4eOHBIX MPEIMETOB.

PemiaTe 3a1a4m Ha TOBTOPEHUE OCHOBHBIX MTOHSITHUH,
WJUTIOCTPALMIO CBSI3€M MEXKy Pa3JIMYHBIMU YaCTAMH Kypca.
BpiOupaTh MeToa AJisl pELICHHS 33/1a4u.

PemaTh 3a1aum 13 NOBCEIHEBHOM KU3HU
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Y OTNMCAHHbBIC
YETHIPEXYTOJIbHUKHU.
Teopema Iudaropa u
Hayasia
TPUTOHOMETPHUH.
Pemenne o0mux
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JIBwxenus. [lonoGue.
Cummerpus.
[Inomans.
Brruncnenue
rontaaei. I momaan
MoI00HBIX GUTYP.
JlexapToBbI
KOOPJIMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha TJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

68
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OEJAEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«BEPOSATHOCTDb U CTATUCTHUKA» B 7-9 KITIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

B coBpeMeHHOM 1MGPOBOM MHpE BEPOSTHOCTh UM CTAaTUCTHKA MPHOOPETAIOT BCE
OOJBITYI0 3HAYMMOCTb, KaK ¢ TOUYKH 3PEHUS TPAKTUICCKUX TPUIIOKCHHM, TaK U UX POJTU
B 00pa3oBaHUU, HEOOXOJAMMOM Ka)XXJIOMy 4YeloBeky. Bo3pactaer umcino mnpodeccuid,
Ipy OBJAJCHUM KOTOPBIMH Tpedyercs Xopoiuas 0a3oBas MOATOTOBKAa B 00JacTH
BEPOSTHOCTH M CTATUCTHUKH, TaKas MOJTOTOBKA BayKHA JIJISI TIPOJOJKEHHUS 00pa30BaHUs U
JUTSL YCTIETHOM Mpo(heCCUOHATBHOM Kaphephl.

Kasx1p1it 4eToBeK MOCTOSIHHO TPUHUMAET PEIICHUS Ha OCHOBE MMEIOIITUXCS Y HETO
JMAHHBIX. A Uit 000CHOBAHHOTO TMPUHATHUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITka HWHGOPMAMU HEOOXOJMMO B TOM 4YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTUYECKOE MBIIIUICHHE.

NmenHo mo3ToMy OCTpo BCTaia HEOOXOAUMOCTh CPOPMHUPOBATH Y OO0YUAIOIITUXCS
(GyHKIHOHATIBHYIO TPAaMOTHOCTB, BKJIIOYAIONIYI0 B Ce0Sl B KaueCTBE HEOThEMIIEMOM
COCTABJISIIOIICH YMEHHE BOCTIPMHUMATh M KPUTHUYECKH aHAIM3UPOBATH MH(POPMAIIHIO,
MPE/ICTABJIICHHYIO B Pa3JIMUHBIX (OpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHUX
peaNbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOW3BOIUTH TMPOCTEHIINE BEPOSTHOCTHBIC
PaCU€THl.

3HAaKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMHU NPHUHIIMIIAMH cOOpa, aHajau3a |
MIPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0O0IecTBa W TOCYAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKN pPa3BUBACT HABBIKM OpraHU3alMKM TIepedopa W TMojaAcuéra 4Yucia
BapUAHTOB, B TOM YHCJIC B TNPHUKJIAJHBIX 3ajJadaX. 3HAKOMCTBO C OCHOBAaMH TEOPHH
rpadoB co3maér maremarnueckuii (QyHAaMEHT Uit (HOPMHUPOBAHMUS KOMITETEHIIUN
B oOyacth MHPOPMATUKH M IM(GPOBBIX TeXHOJOTHH. [IpM M3ydEeHWUU CTATUCTUKH H
BEPOSITHOCTH O0OOTAIIAIOTCS MPEACTABICHUSI OOYUYaIOIIMXCSI O COBPEMEHHOW KapTHHE
MHpa U METOJIaX €ro MCCIeN0BaHusA, (OPMUPYETCS TOHUMAHUE POJIM CTATHCTHKU Kak
WUCTOYHHKA COIMAIBHO 3HAYUMOW WHGOpPMAIMKM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cOOTBeTCTBUU C NaHHBIMU TEISIMH B CTPYKType MPOrpaMMbl y4eOHOTO Kypca
«BeposTHOCTh M CTAaTHCTHKA» OCHOBHOTO OOIIIET0 00pa30BaHUS BBIJCICHBI CICAYIONINE
coJiep KaTelIbHO-MeToInueckne JMHUU: «lIpencraBieHne MaHHBIX W OMHCATEIIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOWHATOPUKNY, «BBeleHHE B TEOPHIO
rpadoBy.

Conepxxanne nuaNM «lIpencraBieHne MDaHHBIX W OMHUCATEIbHAS CTATUCTHUKA
CILY’KUT OCHOBOM JUIsi (POPMHUPOBAHUS HABBIKOB pa0OThl ¢ MHPOpPMALIUEN: OT YTEHUS U
UHTEpHpeTauuu WH(OpMaIUuU, NpPEACTaBICHHONM B Talnulax, Ha JAMarpamMmax u
rpadukax, 10 cOopa, MPEACTABICHHS M aHAIM3a JAHHBIX C UCIOJIb30BAaHUEM
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CTaTHUCTUYECKUX XapaKTEePUCTUK CpPEIHUX M paccemBaHus. Paboras C JaHHBIMY,
oOydJaroryecss ydJaTcsi CUMTBIBaTh M HHTEPIPETHPOBATH JaHHBIC, BBIJIBUTATH,
apryMEHTHPOBATh U KPUTUKOBATH MPOCTEUIIINE THITOTE3bI, Pa3MBIIIUIATE Hall PaKkTopamu,
BBI3BIBAIONIMMH W3MEHUYMBOCTh, W OIICHMBATh WX BIUSHUEC HA pPaccMaTpUBACMbIC
BEJTUYMHBI U TIPOIIECCHI.

NHTYyUTHBHOE TPEJACTaBICHHE O CIy9alHOH W3MEHYMBOCTH, WCCIICIOBAHHE
3aKOHOMEPHOCTEN M TEHACHUMU CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOM ISl U3y4ECHUS
TEOpPUU BEPOSATHOCTEH. bolbIioe 3HaUeHNEe UMEIOT MPAKTUICCKUE 3aJaHHS, B YACTHOCTH
OTIBITHI C KJIACCHYCCKUMU BEPOSTHOCTHBIMH MOJICIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KaK Mepa IMPaBAOo00Us CIIyd4aifHOTO COOBITHSI.
[Tpu n3yyeHun yueOHOTro Kypca oOydaronifecs: 3HaKOMSITCS C TPOCTEUIITUMU METOJJaMU
BBEIYHCIICHUSI BEPOSATHOCTEH B CIIyYalWHBIX OKCIEPUMEHTaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMU, BEPOSITHOCTHHIMU 3aKOHAMH, IMO3BOJISIOIMIUMUA CTaBUTh U
pemath O6oJee CioXKHbIE 3a7aun. B yueOHBIN Kypc BXOIST HaYallbHbIE MPEICTABICHHUS
O CIy4alHBIX BETMYMHAX U WX YHNCJIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYyYarOIIMXCs
C MHOXECTBaMHW W OCHOBHBIMHU OIEpaIlisiMA HaJl MHOXKECTBAMH, PacCMAaTPHUBAIOTCS
IpUMEpPHl TPUMEHEHHS IS PEIICHUS 3a/Jad, a TakKe HCIOJBb30BaHUSA B APYTHX
MaTEeMaTUYECKUX Kypcax U yueOHBIX MpeMeTax.

B 7-9 xnaccax uzy4aetcst yueOHbIN Kypc «BeposSTHOCTh U 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 kitacce — 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 U MOCTPOCHUE AHarpaMM (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenne rpadukoB peanbHbIX MpolieccoB. M3BieueHne MHPOpMalUU U3 IUArpamMm U
Ta0JINIL, UCTIONB30BAHNUE U MHTEPHIPETALINS IAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeAHee apupMETHYECKOoe, MeauaHa, pa3Max,
HauOoJbIIee U HAMMEHbIlIee 3HaYeHUsI HA00pa YMCIOBBIX AaHHBIX. [[puMepsl ciayyaiiHON
U3MEHYUBOCTH.

CrnyyaitHbli SKCTIEpUMEHT (OTBIT) U clydyailHOe 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. Crenenp BepunHbl. Yucno pédep U cymMmapHasi CTEIEHb
BepiuH. [Ipencrasnenue o cBsa3HoctH rpada. Lenu u mukist. [lytu B rpadax. O0xoxq
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rpada (sinepoB myTh). IlpeacraBnenue o6 opueHTHpoBaHHOM Tpade. Pemenue 3amau
C TOMOIIBIO TpadoB.

8 KJIACC

[TpencraBieHue JaHHBIX B BUJIE TaOIULl, JUarpamm, rpa(ukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKECTBO. Oniepanuy HaJi MHOKECTBaAMMU:
o0beIMHEHUE, NepecedeHue, nonoiaHeHue. CBoilcTBa omnepanuil HaJl MHOXECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPEAEIIUTENIBHOE, BKIOUeHUs. Vcnonb3oBanne
rpa)uyeckoro IMpeACTaBICHUS MHOXECTB JUIsl ONMCAHMS pPEAbHBIX IPOLECCOB 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 PAaBHOBO3MOXKHBIMHU 3JEMEHTApHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U NMPAKTUYECKU JOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

Hepeo. CBOMCTBa JI€PEBBEB: €IUHCTBEHHOCTb ITyTH, CYIIECTBOBAHHME BUCSYEH
BEPILMHBI, CBSI3b MEXKAY YHUCIOM BEpUIMH U yucioM pédep. [IpaBuino ymHOXKEHHS.
Pemienue 3a1au ¢ momoiibio rpados.

[IpotuBomnosnoxueie coobiTud. uarpamma Diiniepa. OObEAMHEHUE U TIEPECEUCHHE
coObiTnii. HecoBmecTHble coObITHS. DOpMylia CIOXKEHHS BEpPOSTHOCTEH. Y ciIoBHas
BeposiTHOCTh. [IpaBuno ymHoxenusi. HesaBucumbie coOwiTusi. IlpencraBnenue
DKCIEPUMEHTAa B BHUJAE JAcpeBa. PemeHne 3agad Ha HAXOXKICHHE BEPOSITHOCTEN
C IOMOIIIBIO JI€PEBA CAYyYaHOr0 KCIIEpUMEHTA, AUarpamMmm Jiliepa.

9 KJIACC

[IpencraBnenre MaHHBIX B BUjE TAONUIl, AUarpaMm, rpaukoB, UHTEPIPETAIIHS
JTaHHbIX. UTeHue 1 mocTpoeHue TabJuil, 1uarpaMm, rpadKoB MO peaibHbIM JJAHHBIM.

[TepectanoBku u ¢daktopuan. CodeTaHUss U UYUCIO COUYETAaHUU. TpEyroJbHHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKH.

['eomerpuyeckas BeposATHOCTh. ChydallHbI BBIOOp TOUYKHM ©3  (UTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

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

CinyvaiiHasgs BeJIMYMHA W PACIPENCIICHUE 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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HPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHBIE pe3yIbTaTBl OCBOCHHS NPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOydeHus B / KJacce:

Yurate wuHpOpMaLMIO, NPEICTaBICHHYI0 B Tabmuuax, Ha JAMarpaMmax,
NPECTABIIATh TaHHBIEC B BUJIE TAOJHULL, CTPOUTH JUArpaMMBbl (CTOJIOUKOBEIE (CTOJI0UYATHIE)
U KpYr'OBbI€) 10 MacCHBaM 3HAYECHUH.

OnuceIBaTh U UHTEPIPETUPOBATH PEAIBHBIC YHCIOBBIE JAHHBIC, NPEICTABICHHBIC
B Ta0JuIax, Ha [UarpaMMmax, rpaduxax.

Hcrons30BaTh A1 ONUCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apupMeTnyecKoe, MeInaHa, HanOoJIbllIee U HAMMEHbIIEE 3HAYEHUS, pa3Max.

NMmeTp nipesicTaBIeHUE O CTy4aliHON N3MEHYMBOCTH Ha MMPUMEPax LEeH, GPU3MUECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IPEICTaBICHUE O CTATUCTHYECKOU
YCTOMYHUBOCTH.

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4EeOHOTO Kypca K KOHILY
oOyueHnus B 8 KJjacce:

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BUAEC TaOJUII,
TuarpaMm, rpauKoB, IPEICTABIATh JaHHBIE B BUJIEC TA0JIHUII, TUarpamMm, rpaduKoB.

OnuceIBaTh TAHHBIE C MOMOIIBIO CTATUCTUYECKUX MMOKA3aTENEH: CPEAHUX 3HAUCHUI
U Mep pacceuBaHus (pa3max, IUCTIEPCHs U CTAaHJAPTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl 4YMCIIOBBIX 3HAYEHUN W YaCTOThl COOBITUM, B TOM YHCIIE
10 pe3yJIbTaTaM U3MEPEHUN U HAOIIOICHUH.

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

Ucnonb3oBath rpaduueckue MOJACIU: JACPEBO CIYyYaWHOTO HKCIEPUMEHTA,
JIyarpaMMbl Diliiepa, yucaoBas npsimas.

OnepupoBaTh MOHSATUSIMHU: MHOECTBO, MOAMHOKECTBO, BBIMOJHATH OMEPAIUU
HaJ] MHOXKECTBaMH: O0OBbEIMHECHHE, TIEPECCUCHHE, JOTOTHEHUE, TEPEUUCIISITh DJIEMEHTHI
MHOECTB, IPUMEHSATh CBOICTBA MHOKECTB.

Hcnonp3oBath rpaguveckoe MpeaCcTaBICHUE MHOXKECTB U CBSI3€H MEXIy HUMH
JUIS. OMMCAHMS MIPOIIECCOB W SIBJIICHHI, B TOM YHCIIE NPH PEIICHUHU 3aJad U3 JIPYyrux
y4eOHBIX MTPEAMETOB U KypPCOB.

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

W3Bnekate u mpeoOpa3oBbIBaTh WH(OpMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
UCTOYHUKAX B BHJE TaONHIl, IuarpaMM, rpadukoB, TMPEACTABIATH IaHHBIE B BHIE
Ta0JIuUII, JUarpamMmm, rpaduKoB.
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Pemate 3amaus  OpraHM30BaHHBIM  IEPEOOPOM  BAPUAHTOB, a  TaKkKe
C UCIOJIb30BAHMEM KOMOMHATOPHBIX MPABUI U METOOB.

Hcnonp30BaTh onucarenbHbIe XapaKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JAaHHBIX,
B TOM YHCJIE€ CPEIHUE 3HAUYECHUS U MEPbI paCCEUBaHMUS.

Haxomuth 9acTOTHl 3HAYEHWH W YACTOTHI COOBITHSA, B TOM YHCIE TIOJB3YSChH
pe3yabTaTamMu MIPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUH.

Haxonuth BEpOSATHOCTH CITy9ailHBIX COOBITHH B M3YYEHHBIX OIBITaX, B TOM YHUCIIC
B OIBITAX C PAaBHOBO3MOXXHBIMHU 3JIEMEHTApPHBIMU COOBITUSIMU, B CEPUSX HUCIBITAHUN
JI0 IEPBOTO yCI€Xa, B CEpUsIX UCIbITaHui bepHyu.

HNMeTs peacTaBiIeHUE O CIy4YalHOW BEJIMYMHE U O PACIIPENEIICHUN BEPOSATHOCTEM.

NmeTr mnpencraBieHHe O 3aKOHE OOJBIIMX YHUCET Kak O MPOSBICHUN

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

7 KIIACC
HaumenoBanue pazgena |KonmuectBo OCHOBHOE CO/IepKaHKE OCHOBHBIC BHJIBI IEATETLHOCTH O0yYaIOIIUXCS
(Tembl) Kypca 4acoB
[IpencraBiieHre JaHHBIX 7 [IpencraBiienre TaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B TaOimmiax. [Ipaktuyeckue
BBIYUCJICHUS 110 TaOJIMYHBIM
na"aeIM. M3Biieuenne n
WHTEpHIpeTalus TaOIMIHbBIX
nanHbiX. [Ipaktuaeckas
paboTta «Tabauibn).
['paduueckoe
MPECTaBICHUE JAHHBIX

B BHJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOI0YATHIX)
nuarpaMm. UrteHnue u
MOCTPOCHUE AUATPAMM.
[Tpumepsl neMorpadurueckux
JarpamM.

[IpakTrueckas paborta
«JlnarpammMbD)

CTATUCTUYECCKUX JAHHBIX M YNCJIOBBIX MACCUBOB
C TIOMOIIIBIO TAOJINII ¥ IUArPaMM C UCTIOJIB30BAHUEM
aKTyaJTbHBIX U BXXHBIX JAaHHBIX (JIeMorpadudeckue
JTAaHHBIE, TPOU3BOJICTBO MPOMBIIILIICHHON U
CEJIBCKOXO3SIUCTBEHHOM MPOAYKIINH, OOIIIECTBEHHbIE
Y IPUPOIHBIC SBJICHHUS).

N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
rpagUIeCKUMHU MPEICTABICHUSIMA JTaHHBIX

C TIOMOIIBIO0 IIU(PPOBHIX PECYPCOB B XOJI€
MPAKTUYECKUX pabOT

OnucarespHasg CTATUCTUKA

Yucnossie Habopsl. CpenHee
apudmeTrnyeckoe.

MezmaHa YHUCJI0BOI'O Ha60pa.

OcBauBaTh NOHSATHSI: YUCIIOBOK HaOOP, Mepa
LEHTPaJIbHON TEHJAEHIIUH (Mepa EHTPa), B TOM UUCIIC
cpenHee apupMeTUIecKoe, MeIUaHa.
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Y CcTONUMBOCTS MEAUAHBI.
[TpakTudeckas padota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEe

3HAYCHUS YHCIIOBOTO Habopa.

Pasmax

OnuchIBaTh CTATUCTUYECKUE JAHHBIE C TIOMOUIBIO
cpenHero apuMeTn4eckoro U Meauansl. Pemars
3aJ1a4H.

HM3yuyarh CBOMCTBA CPEAHUX, B TOM YHCIIE

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

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

PemaTp 3agaum Ha BbIOOp crioco0a onucaHus
JAHHBIX B COOTBETCTBUH C IPUPOAON JTaHHBIX U
LEJISIMU UCCIEIOBAHUS

CiyyaliHasi U3MEHUYUBOCTD

CiyyaiiHasi UBMEHUYUBOCTh
(npumepsr). YactoTa
3HAYEHHI B MACCHBE
JnaHHbIX. [ pynnupoBka.
I'mcrorpamMmel.
[IpakTuueckas pabora
«CnyyaliHasi UBMEHUYUBOCTH)

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

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XO/I€
MPAKTUYECKON PabOTHI

Brenenue B Teoputo rpadoB

['pad, Bepumna, pedpo.
IIpencraBnenue 3amaumn

¢ nomolibio rpada. CreneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno p€dep u cymmapHasi
CTeleHb BepiuH. Llens n

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

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

Pemiathb 3a1a4M Ha IOWCK CyMMBI CTEIIEHEW BEPIIUH
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k. [IyTs B rpade.
[Ipencrasienue o CBI3HOCTH
rpada. O6xox rpada
(21JIepOB IMyTh).
IIpencraBinenue

00 OpUEHTUPOBAHHBIX

rpadax

rpada, Ha mouck 06xoxaa rpada, Ha MOUCK MyTe

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c0COOBI MPECTABICHUS 33]a4 U3 Kypca
anreOpbl, TEOMETPUH, TEOPUH BEPOATHOCTEH, IPyrux
IPEIMETOB C MOMOIUIBIO TPadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE IeTH, (PYHKIIMOHATLHBIC
COOTBETCTBHS) Ha IPUMEpax

BeposiTHOCTB 1 yacToTa
CIIy4aiiHOTO COOBITHUS

CityyaiiHbIN OTIBIT U
CIIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. Poiib
MaJIOBEPOSTHBIX U
MPAKTUYECKU JTOCTOBEPHBIX
COOBITHI B IPUPOJIE U

B 0oO1IecTBe. MoHeTa U
UrpaibHas KOCTh B TEOPUU
BEPOSITHOCTEM.
[Ipaktruueckas padbora
«YacToTa BhIIAJICHHS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
Clly4aiiHOE COOBITHE, MAaJTOBEPOSATHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUUMOCTh MAJIOBEPOSITHBIX COOBITHIA

B MPUPO/JIE U 00ILIECTBE HA BAKHBIX IpUMeEpax
(aBapuu, HECHACTHBIE CITy4au, 3alUTa IEPCOHATHHOM
uH(popmaIum, nepeaaya T1aHHbIX).

H3y4ars posib KIIACCHYECKUX BEPOSTHOCTHBIX
Mojienelt (MOHeTa, UTpajibHasi KOCTh) B TEOPUH
BEPOSTHOCTEM.

Ha6arwoaath U U3y4aTh 4YaCTOTY COOBITHI B MIPOCTHIX
AKCIIEPUMEHTAaxX, B TOM YHUCJIE C TOMOIIBIO IU(POBBIX
PECYPCOB, B X0JI€ MPAKTUUECKON paboThI

O06o061enue,
CUCTEMATH3aUs 3HAHWI

IIpencraBneHue 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 CTyYaliHBIX COOBITUM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJH B IPUPOJIE U KU3IHU
YeJoBeKa

OBULIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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8 KUIIACC
HaunmenoBanue pazaena |KomuuecTBo OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYaIOIIUXCS
(TembI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSAITH H3yUeHHOE U BHICTPAMBATH CHCTEMY

7 xnacca

OmnucarenbHasi CTaTUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.

Cpennue yuciaoBoro Habopa.

CryqaitHbie COOBITHS.
BeposTHOCTH 1 4aCTOTBHI.
Kiaccnueckue monenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UIpajibHasl KOCTh

3HAHUM.

Pemars 3agqa4un Ha NpeCTaBICHUE U ONHCAHUE
JTAHHBIX C IOMOIIbIO U3YYEHHBIX XapPAKTEPUCTHUK.
PemaTh 3aga4u Ha NpeICTaBIEHUE TPYNIUPOBAHHBIX
JTAHHBIX U ONKMCAHUE CIy4YallHOW N3MEHUYUBOCTH.
Pemats 3agaum Ha onpeAeieHUE YaCTOThI
CIIy4ailHBIX COOBITHH, OOCYKIEHUE TPUMEPOB
CIIy4ailHbIX COOBITHI, MaJIOBEPOSITHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIIyYallHBIX COOBITHIM, UX
pOJIM B IPUPOJIE U )KU3HU YeJIOBEKa

OnucarespHag CTAaTUCTHUKA.
PaccenBanue maHHBIX

Otknonenus. ucnepcus
YUCJIOBOTO Habopa.
CranmapTHOE OTKIOHEHUE
YUCJIOBOTO Habopa.
Jlnarpammel paccenBaHus

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

BLIIIBI/IFaTb TUNnoTe3bl 00 OTCYTCTBHUH WJIM HAJIMIUU
CBA3H IO AarpaMmMaM pacCCrBaHUA.

CTpOI/ITI) AuarpaMmbl paCCCUBAHUS 110 UMCIOITUMCS
JaHHBIM, B TOM 4YHCJIC C TIOMOIIBIO KOMIIBIOTCPA
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MHuoecTBa

MHO0eCcTBO, TOAMHOMKECTBO.
Onepaiuu Haj
MHO>KECTBaMHU:
o0beIMHEHNE, IEpeceUeHue,
JIOTIOJIHEHUE.

CaoiicTBa onepannii

HaJ MHOXXECTBAMM:
NEPEMECTUTENBHOE,
COYETATENBHOE,
pacrpeenuTenbHOe,
BKITFOUCHUSI.

['paduueckoe
IpeCTaBICHUE

MHO’KECTB

OcBauBaTh NOHATHA. MHOKECTBO, dJIEMEHT
MHO>K€ECTBA, IIOJIMHOXKECTBO.

BoInoJHATH onepauuy HaJ MHOKECTBAMU:
oObeIMHEHNE, IepeceueHue, TOMOTHEHUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COUYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIOYEHHUS.
Hcnonb3oBaTh rpadguueckoe NpecTaBiIeHue
MHOYKECTB IPH ONKMCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PELICHUH 337a4 U3 APYTUX y4eOHBIX
IIPEIMETOB U KypCOB

BeposATHOCTH Ciy4aiiHOTO
COOBITHS

DneMeHTapHbIe COOBITHS.
Cnyqaitabie cOOBITHS.
braronpustcTByronme
AJIEMEHTapHbIE COOBITHUSI.
BepositHOCTH COOBITHH.
OMnbITE ¢ PABHOBO3MOKHBIMU
AJIIEMEHTAPHBIMU COOBITUSIMU.
Crnyualinbiii BEIOOD.
[IpakTrueckas padbora
«OnBITHI

C pPaBHOBO3MOKHBIMU

OcBauBaTh NOHSATHUS: DJIEMEHTAPHOE COOBITHE,
CITy4aiiHOE COOBITHE KaK COBOKYITHOCTD
0JIarONPUSATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE JIEMEHTAPHBIE COOBITHS.
Pemarp 3aga4u Ha BEIYMCICHUE BEPOSATHOCTEN

COOBITHI MO BEPOSATHOCTSAM 3JIEMEHTAPHBIX COOBITUI

CIIyYalHOTO OIIBITA.

Pemarp 3a1aumn Ha BEIYKCIIEHUE BEPOATHOCTEN
COOBITHH B OIBITaX C PABHOBO3MOXKHBIMH
AJIEMEHTAPHBIMU COOBITUSIMU, B TOM YHUCJIIE

C IIOMOII[BI0 KOMITBIOTEPA.
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AJIEMEHTAPHBIMH
COOBITHUSIMU

I[IpoBoaAUTH U U3Yy4YATh ONBITHI

C PaBHOBO3MOYKHBIMH JIEMEHTAPHBIMH COOBITUSMHU
(C UICTIOJIB30BAHUEM MOHET, UTPAIBHBIX KOCTEH,
JIPYTUX MOJIENE) B X0/Ie IPAKTUYECKON pabOThI

Beenenune B Teopuro rpados

Hepeso. CBoiicTBa nepeBa:
€IMHCTBEHHOCTH ITYTH,
CYIIECTBOBAHUE BUCSIYECH
BEPIIIMHBI, CBSI3b MEKIY
YHCJIOM BEPIINH U YUCIIOM
pe€o6ep. I[IpaBuino ymMHOKEHUS

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

B JIEpEBE, AUAMETP JIepeBa.

HN3y4yarh CBOMCTBA JEpPEBa:; CYIICCTBOBAHUE BUCSUYECH
BEPIIMHBI, €TUHCTBEHHOCTD ITyTHU MEXIY ABYMS
BEPIIMHAMHU, CBSA3b MEXK/Iy YMCJIOM BEPIIUH U YHUCIOM
péoep.

Pemiats 3a1a4M Ha IOUCK U IEPEUUCIIEHUE MTYTEU

B JIEPEBE, ONPEACIICHNE YUCIIA BEPIIUH WK pEOEp

B JiepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM UHCIIC

C IPUMEHEHHEM TTpaBUia YMHOKECHHUS

Cny4daitHbie COOBITHUS

[IpoTHBOIIONI0XKHOE COOBITHE.
Jnarpamma Diinepa.
OObenMHEeHNE U TIEpeceueHre
coosiTuil. HecoBmecTHbIC
coObITHsi. Popmyia
CJI0KEHUSI BEPOATHOCTEM.
IIpaBuiO0 yMHOXEHHUS
BEPOSTHOCTEU. Y CIIOBHAS
BEPOATHOCTH. He3aBucumbie

OcBauBaTh NOHSATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHSI, OTIEpaIlUU HaJl COOBITUSIMU, 0ObETUHEHUE U
nepecevueHne coobITUl, Auarpamma Jitniepa (Dnnepa—
BenHna), coBMeCTHBIE 1 HECOBMECTHBIE COOBITHS.
N3yuats TeopeMbl O BEPOSITHOCTH OOBETUHECHUS

JBYX COOBITUH ((POPMYITBI CIIOKEHHUSI BEPOSITHOCTEH ).
Pemarts 3a1a4um, B TOM 4KcIie TEKCTOBBIC 3aa4H

Ha OTIpeJIeJICHUE BEPOSITHOCTEH O0BETUHEHHS U
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coOprtus. [Ipencrabienue
CIIy9aifHOTO SKCTIEpUMEHTA
B BUJIC JIepeBa

MEPECEUCHUSI COOBITHI C TTOMOIIBIO YACIIOBOM
npsAMoii, TuarpaMm Ditsiepa, GopMyIIbl CII0KEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHSA: IPABUIIO YMHOKECHUS
BEPOSATHOCTEW, YCIOBHASI BEPOSITHOCTh, HE3aBUCHUMBbIEC
COOBITHSI IEPEBO CIYYAITHOTO OMBITA.

N3yuaTsb cBoiicTBa (Onpe/ieieH s ) He3aBUCUMBIX
COOBITH.

PemiaTe 3a1aum Ha ONIpeAEICHNUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITUH.

Pemiate 3a1a4m Ha MOUCK BEPOSITHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C HCTIOJIb30BAHUEM JEPEBA
CIIy4alHOTO OIIbITA

O06o011enue,
CUCTEMATH3AIUS 3HAHWI

IIpencraBneHue TaHHBIX.
OnucarenbHasi CTaTUCTHKA.
I'padwl. BepostHOoCTh
CITy4alfHOTO COOBITHSI.
OneMeHThl KOMOMHATOPUKHU

IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CHCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABIEHNUE U OMTMCAHUE
JTAHHBIX C TIOMOIILI0 U3YUYEHHBIX XapaKTEPUCTHUK.
Pemarts 3agaum c npuMeHeHHeM Tpados.

PemaTh 3aga4m Ha HAX0XKAECHUE BEPOSTHOCTH
CIIy4aliHOTO COOBITHS 110 BEPOSATHOCTSIM
AJIEMEHTAPHBIX COOBITUH, B TOM YHCJIE€ B OIBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMHU COOBITHUSMHU.
Pemarp 3aga4u Ha HAXO0XKIACHUE BEPOATHOCTEN
00BeIMHEHUS U TIEPECCUCHUS COOBITHI, B TOM YHCIIC
HE3aBUCUMBIX, C UCIIOJIb30BaHUEM TpaUuECKUX
IIPEACTABICHUN U IepeBa CIIy4YalHOIO OIIbITA.
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PemaTh 3aa4uu Ha IepednciieHne KOMOMHAITUI
(4rcna NepecTaHOBOK, YUCIIA COUETAHMI ),

Ha HAXOXKJEHUE BEPOATHOCTEN COOBITHH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyronbHuKa [lackais

OBUIEE KOJIMYECTBO
YACOB I10 I[TPOl PAMME

34
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9 KUIACC
HaumenoBanue paznena |(Konuuecto OcHoBHOE cofiepKaHue OcCHOBHBIE BUJIBI IEATELHOCTH 00yUYarOIIUXCs
(TemnI) Kypca 4acoB
[ToBTOpEHUe Kypca 4 [IpencraBnenne TaHHBIX. IMoBTOPSATH U3yUEHHOE Vi BLICTPAUBATH CUCTEMY

8 kiacca

OmnucarepbHas CTaTUCTUKA.

OHGpaI_[I/II/I HalJ COOBITHSIMH.

HezaBucumocTs COOBITHI

3HAHUM.

PemiaTs 3a1aum Ha IpECTABICHUE U OTIMCAHUE
JTAHHBIX.

Pemiate 3aga4u Ha HAXO0XKJACHUE BEPOSATHOCTEN
0OBeIMHEHUS U TIEpPECeUCHUs COOBITUM, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIOJIL30BaHUEM IpadUuecKux
MPEJICTABJICHUMN U JEPEBA CIIyYalHOTO OIIbITA.
Pematsb 3a1aum Ha IepeUnCIICHIE KOMOUHAIIHMA
(4Mciia mepecTaHOBOK, YUCJIAa COYETAHUMN ),

Ha HAXO0XJICHUE BEPOSTHOCTEH COOBITHIA

C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YUCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [lackans

DnemMeHThl KOMOWHATOPUKHU

ITepectanoBku. @akTopua.

CoueTraHus ¥ YHUCIIO
coueTaHui. TpeyroJbHUK
ITackais. IlpakTuueckas
pabota «Beruncienue
BEPOSATHOCTEUN

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSAIOUYEHHAs 1apa, Tpoiika 00bEeKTOB,
nepecTaHoBKa, (akTopual Yucia, CoueTaHue, YUCIIo
COYETaHMM, TPEYTroJbHUK Ilackas.

Pemate 3a1aum Ha niepeyncCIIeHUE YIIOPSAI0YECHHBIX
rap, TpoekK, epeyrciIeHue IepeCTaHOBOK

Y COYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOHMHATOPHBIX (PYHKITHIA
AIIEKTPOHHBIX TaOIHI»

Pemath 3aga4u Ha MPUMEHEHHUE YHUCIIa COYCTAHUN

B alireOpe (CoKpaméHHOe YMHOKEHHE, OMHOM
HeroTona).

Pemats, npuMeHsisi KOMOMHATOPUKY, 3a/1a4U

Ha BBIYKCIICHUE BEPOSTHOCTEH, B TOM YHCJIE C TIOMOIIBIO
AJIIEKTPOHHBIX TA0JINIL B X0/1€ TPAKTUYECKON pabOThI

['eomeTpuueckas
BEPOSITHOCTD

I'eomerpuueckas
BEpOATHOCTh. CiTyyalHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IyTU OKPYKHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemiath 3a1aumn Ha HAXOXKJACHUE BEPOATHOCTEN

B OIIBITaX, MPEJICTABUMBIX KaK BHIOOP TOUEK

W3 MHOTOYTOJIbHHUKA, KPYTa, OTPE3KA WIIH JTyTH
OKPYKHOCTH, YHCJIOBOTO MPOMEXKYTKA

Hcnbitanus beprynnu

UcneiTanue. Ycnex u
Heyaada. Cepust UCTIBITAHUN
JI0 TIEPBOTr0 ycrexa.
Ucneitanus beprymnu.
BepostHOCTH COOBITHI

B CEPUHU UCIIBITAHUMN
bepnymm. [Ipaktnueckas
pabora «/cnprranus
bepnynnn»

OcBanBaTh NOHSATHSA. UCIIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUN, HACTYIUJIEHUE TIEPBOTrO yCIIexa
(Heynmaum), cepusi uCnibITaHuil bepHym.

Pemarh 3aga4u Ha HAXO0XKJICHUE BEPOSATHOCTEMN
COOBITHI B CEpUU UCIIBITAHUI JI0 IEPBOTO YCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKOU MPOTrPECCUM.

Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPENEIEHHOTO YNCIIA YCIIEXOB B CEPUM UCTIBITAHUI
bepnymm.

N3yuaThb B X0/1€e NPAKTHYECKOM PadOTHhlI,
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B TOM YHCJIE C TOMOUIbIO IIU(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
bepnynm

CnyuaiiHasi BeIMYMHA

CrnydaiiHas BeIMYMHA U
pacrpeneneHue
BEPOSITHOCTEN.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MaTEMATHYECKOT0 OKHUIAHUS
KaK TEOPETUYECKOTO
CpPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucen. M3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [I[pumeHenune 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHSA: CITy4YaiiHasl BEJIMYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPEICIICHUE
BEPOSTHOCTEN.

H3y4yarb 1 00CyKAaTh IPUMEPHI TUCKPETHBIX U
HENPEPBIBHBIX CIyYallHBIX BEJIUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
M3MEHYMBBIC BEJINYNHBI, PACCMATPUBABLINECS

B KypC€ CTaTUCTHKHU), MOJIETbHBIX CITy4alHbIX
BEJIMYMH, CBSI3aHHBIX CO CIyYailHBIMHU ONBITAMU
(bpocaHue MOHETBI, UTPATTBHOU KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBauBaThb NOHATHUS. MATEMATUYECKOE 0XKUJAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IMCIIEPCUU YUCIOBOIO Habopa.

PemaTe 3aga4u Ha BEIYKMCIIEHHE MaTEMAaTUYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 3aJTaHHOMY PaCIIPENEIEHUI0, B TOM
YHUCJIE 33/1a4, CBS3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHUTBCS C MATEMATUYECKUM OKUIAHUEM U
JCIIEPCHEN HEKOTOPBIX PACIPEACIEHUM, B TOM
YUCJIE pACTIPECICHUS CIyYaitHON BETUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyIun.
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N3y4aTh 4acTOTy COOBITHS B IIOBTOPSIOITUXCS
CITy4alHBIX OMBITaX KaK CIy4ailHYIO BEIMUUHY.
3HAKOMHUTBCS C 3aKOHOM O0bIIHX urcel (B popme
bepnysimn): mpu O0JBIIOM YUCIIE OMBITOB YaCcTOTA
COOBITHS OJIN3KA K €T0 BEPOSTHOCTH.

Pemath 3a1a4u Ha U3MEpPEHUE BEPOSITHOCTEH

C MOMOIIBIO 4acTOT. O0CYyKAATH POJIb 3aKOHA
OOIBIINX YKCE]I B 00O0CHOBAHUY YaCTOTHOI'O METOAa
HU3MEPEHUS BEPOSITHOCTEH.

OO0cy:kaaTh 3aK0H OOJBIITNX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMUYMBOCTHA B U3MEHYNBBIX
SIBJICHHSIX, POJTh 3aKOHA OOJIBIITUX YUCEN B IPUPOIC U
B JKM3HHU YEJI0BEKa

O060011eHre, KOHTPOITb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3yUYEHHOE U BHICTPAMBATH CUCTEMY
OmnucarenbHasi CTaTUCTHKA. 3HaHUMH.
BeposTHOCTH CilydaitHOTO PemiaTs 3a1aum Ha IPEACTABICHUE U ONMCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiisle | PemaTh 3aaum Ha HaXOXICHUE BEPOSATHOCTEH
BEJIMYMHBI U paCIpeICTICHHS COOBITHI, B TOM YHCJIE B OIBITaX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSTHOCTEH O0BEMHEHUS U TIEpeCCUCHUS
COOBITHH, BEIYUCIIATH BEPOSITHOCTU B OTIBITAX
C CEpUsAMU CIIy4alHbIX UCIIBITAHUI
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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