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OdenepanvHas pabovas mporpamMma Mo ydeOHOMY mpenMery «MareMaTukay
(6a3oBBIN ypoBeHB) (TpenMeTHas oOnacTh «Martematuka u wHbOpMaTHKa») (mamee
COOTBETCTBEHHO — MPOrpamMma o0 MaTeMaTUKE, MATEMAaTHKa) BKIIOYAET TIOSICHUTEILHYIO
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 nmporpamme 1mo mMaTeMaTUKE YUTCHBI MJIEH U TOJIOXKEHUS
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 JOCTATOYHO CIIOXKHBIX, HEOOXOJIUMBIX
JUTSL pa3BUTHS HAYYHBIX W MPUKIAIHBIX Ujeh). MaremaTruueckue 3HaHUs 00eCIeYuBaOT
NOHUMAaHUE TPUHIMIIOB YCTPOMCTBA W UCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSTHE U HMHTEPIPETALMIO  COIUAIBHOW, DSKOHOMHYECKOW, TMOJUTHUYECKOU
uH(bOpMaIK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJIUTh U IPUMEHSTH (POPMYIIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEeHUM M TOCTPOSHUMN, YUTaTh MHQPOPMAIIUIO, MPEACTABICHHYIO 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
NEUCTBOBATh 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 JIEWCTBUTEILHOCTH, TPEICTABICHUSIMHA O TIPEAMETE U METOJaX MATEMaTHKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKIIATHBIX 3a/1a4.
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[IpuoputeTHbIMH LEASIMU OOy4YeHHs MaTeMaTtuke B 5-9 Kiaccax SBISIOTCS:

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

NoJiIBeICHHEe OOY4YaroIIMXCsl 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 MBIILJICHUS,
MHTEpeca K U3YUEHUIO0 MaTEMATHKU;

dbopmupoBaHue (PYHKIIMOHAIBHON MaTEMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacrno3HaBaTh MPOSBIECHUS MAaTEeMATUYECKUX MOHITUH, OOBEKTOB U 3aKOHOMEPHOCTEH
B pCabHBIX JKM3HEHHBIX CUTYallUSIX W NPH W3YYCHUU IPYTUX yUeOHBIX 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 JPYTOM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU.

Copep:xaHue MporpaMMbl IO MaTeMaTUKe, paclpees€HHOe M0 rojaM oOyueHus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMITHATHLHBIM
BonpocaM  oOydaromigecss  OOpamlajuch  HEOJHOKPATHO,  YTOObI  OBJIAJICHUE
MaTeMaTUYECKUMH TIOHSATHUSIMA M HaBBIKAMU OCYIIECTBIISUIOCH IOCJIEI0BATEILHO U
MOCTYIATEIbHO, C COONIOAECHUEM MPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIC 3HAHUS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY MaTeMaTHYECKHX TMpPEeACTaBICHUI 00ydaroImmxcs,
pacimpsis u yriryonsis e€, o0pas3ys MpoyHble MHOKECTBEHHBIE CBA3H.

B cootBerctBun ¢ ®I'OC OOO MmaremaTHKa SBIsIETCS 0043aTENbHBIM Y4€OHBIM
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 3IEMEHThI CTATUCTUKU U
Teopun BepoATHocTeil) u «l'eomerpusi». Ilporpammoil Mo mMaTeMaTUKE BBOAMUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposITHOCTh U CTATUCTUKAY.

OO61iee YuCIO 4YacoB, PEKOMEHAOBAHHBIX IJIsi M3Y4YEHHs MaTeMaThku (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 Hejien0), B 8 kiacce — 204 gaca (6 yacoB B HeJeN0), B 9 Kitacce —
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 U HACTOAILIEMY POCCHMCKOM MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIECHUEM K JOCTHKEHUAM POCCUHUCKHUX MAaTEMAaTUKOB U POCCHMCKOU
MaTEMaTUYECKOM IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHH B JIPYIUX HayKax M
MIPUKIIAJIHBIX cdepax;

2) rpaxIaHcKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO 00513aHHOCTEN Ipak/laHWHA U peau3alliy €ro Mnpas,
MPEACTaBIICHUEM O MaTeMaTHYeCKUX OCHOBAaX (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 YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIIUTAHUE:

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

5) HeHHOCTH HAYYHOI'0 MO3HAHMS

OpHEHTAIeN B ISSITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HaYYHBIX MPEICTaBICHHU
00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHs 4YeJIOBEKAa, MPUPOAbI M  OOIIEeCTBa,
MOHUMaHHEM MaTEMaTHYCCKON HAyKH Kak cephl YeTOBEUECKOM IeATEILHOCTH, TAIIOB
e pasBUTHS W 3HAYMMOCTH JUIS PA3BUTHUS I[MBHJIM3AIUH, OBJAJICHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTHYeCKOH KyJIbTYpOH KaK CPEACTBOM ITO3HAHHUS MHUDA,
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OBJIaACHUCM HpOCTCﬁIHHMH HaBBbIKaMH HCCHGHOBaTeHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocnuTaHue, (opMupoBaHHEe  KYJIbTYPbl  310POBbS 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 TIOCJEACTBUNA JJIi OKpY’KalOLIEH Cpenbl, OCO3HAHHWEM TJI00alIbHOIO
XapakTepa dKOJOTHIECKUX MPOOIeM U IMyTel UX 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
YUHUTBCS Yy APYTUX JIIOAEH, TPpUOOpETaTh B COBMECTHOUN AESATEIBHOCTA HOBBIE 3HAHUSA,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE0OXOAMMOCThIO B (POPMHPOBAHNUU HOBBIX 3HAHMM, B TOM yucie (HOPMYIUPOBATH
UJIeU, TIOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSIX, B TOM UUCIIE paHEe HE W3BECTHBIX,
OCO3HaBaTh JE(MUIHUTHI COOCTBEHHBIX 3HAHUN U KOMIETEHTHOCTEH, MIaHUPOBATh 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 cpopMUpOBaHbl METANpPEAMETHBIE PE3YJIbTAThI,
XapaKTEPU3YIOIIUECS OBJIAJCHUEM YHUBEPCAIbHBIMA 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;

BBISBJISATh MATEeMATHYSCKHAE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPCUYUS
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 PACCYKICHHMS,

BBIOMpaTh CIIOCO0 perieHus y4eOHOH 3amaun (CpaBHUBATh HECKOJIBKO BapHaHTOB
pellleHus, BEIOMpATh HanOoJee MOAXOIAIINN C YIETOM CaMOCTOSITSIIBHO BBIICICHHBIX
KpUTEPHUEB).

ba3oBble ucciie1oBaTe/bCKUe JAeiCTBUSA:

HCITOJIh30BaTh BOMPOCHI KaK MCCICIOBATEIBCKAA HHCTPYMEHT ITO3HAHWS,
bopMyIMpOBaTh BOMPOCH], (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHHO
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (JOPMHPOBATH THUIIOTE3y, apIYMEHTHPOBATH CBOIO
MO3UIIMI0, MHCHHE;

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

CaMOCTOSITeNIbHO (hopMynHpoBaTh 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 MpeacTaBiaeHus: 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,
po0JIeMBbI, pelraeMon 3a/ady, BBICKA3bIBAaTh WJCH, HAIICJIICHHBIC HA MOUCK PEIICHHS,
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
COBMECTHOM paboThI, pacipeneisaTh BUABI paboT, JOrOBapuBaThCs, 00CYKAATh 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
JIEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OIICHUBATh KA4€CTBO CBOETO BKJIaJla B OOIIUI
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 MAaTEMAaTHKE 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 KOHTAaKT€ W B3auMojecTBuu. Takke B Kypce MaTeMaTUKU MPOUCXOIUT
3HaKOMCTBO C AJIEMEHTaMU aJreOpbl U OMHUCATEIbHONW CTATUCTUKH.

N3yuenue apudmMeTnyeckoro marepuajia HauyMHAETCAd CO CHCTeMaTH3alud H
Pa3BUTHS 3HAHUW O HATYpaJIbHBIX YHCIIAX, TOJYYEHHBIX Ha YPOBHE HAYAJIbHOTO OOLIETr0
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 Kitaccy. ITo
NEpPBBIN 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 L1eTeCO00Pa3HO 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.

Oco0EHHOCTBIO U3YYEHHUS TIOJIOKUTEIBHBIX U OTPUIIATEIBHBIX YUCEI SIBJISETCS TO, YTO
OHH TaK»e MOTYT pacCMaTpUBAThHCS B HECKOJIBKO ATanoB. B 6 kiiacce B Havyaie u3yueHus
TeMbl «Ilon0KUTENbHBIE U OTpULIATENIbHBIC YKCTIay BhIeseTcs noareMa «Lemnbie 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 IOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSAMH TEMBbI, B TOM YHCI€ U C MPaBWIAMH 3HAKOB
NIpY BBITTOJTHEHUHU apU(PMETHUECKUX ACUCTBUIA. V3ydueHue paliMoHaIbHbBIX YHCENl 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, y4arcs paboTaTh ¢ MH(pOpMaIen, MpeICTaBIeHHON B GopMe
TaOJIUI WU JUarpamm.

B mporpamme yueOGHOro kypca «Maremaruka» MNpeaycMOTpeHO (HOpMHUpOBaHUE
MPOTEIEBTUUECKUX alreOpanvyeckux MNpeacTaBieHui. 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 Ba)KHBIM 3Tal B U3YYEHUU T'€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, YyyaTcsi wu300pakaTh WX Ha HEJIMHOBAHHOW U
KJIeT4aToi Oymare, pacCMaTpuBaIOT X MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HaIJISIIHOM T€OMETPUM 3HAHUs, MOJyYeHHbIE OOYyYarONIMMUCS Ha YPOBHE HAYaJbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

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

Oo11ee yKcno 4acoB, pEKOMEHI0BAHHBIX I U3y4eHUsl MaTeMaTuku, — 340 4acos:
B 5 kimacce — 170 yacos (5 yacoB B Heneo), B 6 kimacce — 170 yacos (5 yacoB B Heneio).
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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
CAVHMIBI TIPU YMHOXEHUU. JlemeHue Kak [elcTBHE, OOpaTHOE YMHOMXEHHUIO.
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 U KpaTHbIE YMCIIA, PA3JI0KEHUE HA MHOKUTENU. [IpocTeie U cocTaBHBIE
yucina. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoMm.

Crenenp ¢ HaTypaJIbHBIM NOKAa3aTesIeM. 3allMCh YHCIA B BUJIE CYMMBI pa3psiIHbIX
CJIAraeMbIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHHS JIeWcTBHM. lcnonp30BaHWE NpHU BBIYUCICHUSAX NEPEMECTUTEIBHOTO M
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, TpeCTaBICHUE
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.
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PemieHne TeKCTOBBIX 32124

Pemenne TEKCTOBBIX 3a7a4 apu(PpMETHUSCKUM CIOCOOOM. PereHue mormyeckux
3ama4d. Pemenue 3amau mepeOOpoM BcCeX BO3MOXKHBIX BapuaHTOB. Vcmosib3oBaHme
IIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemienue 3aga4, cogepkaiiux 3aBUCUMOCTH, CBSI3BIBAIONINE BETUYUHBI: 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

Harnsigaele npencrtaBieHus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, 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.

N3obpaxxkenne ¢uryp, B TOM uyucie Ha kieryatoi 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.
UwucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCTIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
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. [[eTleHne C 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 €€
NpOLEHTY. BbIpakeHHe TMNpPOLEHTOB JAECATUYHBIMU JpoOsMu. Pemienwe 3anau
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, aOciucca U opauHarta. [loctpoenne Touek u Guryp Ha KOOpAWHATHOU
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.

Pemenue 3ana4, coneprKamumx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYHMHBI: CKOPOCTD,
BpEMS1, pPACCTOSIHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOIUTEIBLHOCTD, BpEMS, 00BEM
pabotbl. EquHuibl 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,
Jyd, Yrodl, JJOMaHasi, MHOTOYT'OJIbHHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, 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 IUPKYJIS,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kieT4aroi Oymare.

[lepumerp MHoroyroipHuka. [loHsTHe momanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkéHHoe n3mMepeHue mwiomand GUryp, B TOM 4MCI€ Ha KBaJpaTHOU
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 (YMCIOBOM) 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, coqepxaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE 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.

Harasignas reomerpust

ITonp30BaThCA r€OMETPUUECKUMU IOHATUAMMU: TOUYKA, IIPSAMast, OTPE3OK, 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, AUArOHAJNIb, 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 IJIOIIAAL KBaApara, 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 HecnoOXHBIE 3a7adyd  Ha HU3MEPEHHME T'€OMETPUYECKHX  BEJIMYMH
B [IPAKTUYECKUX CUTYaLHAX.
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[IpeameTHBIE pPE3yNbTAaThl OCBOEHHUS NPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 6 KJacce:

Yucjia 1 BLIYUCIEHUS

3HaTh M TIOHUMaTh TEPMHUHBI, CBS3aHHBIE C PaA3IMYHBIMHA BHUJAMH 4YHUCEI H
croco0aMu UX 3aIluCH, NMEPEXOANTh (€CITU 3TO BO3MOXKHO) OT OJHON (HDOPMBI 3amuCH
YHUCIIa K JPYTOU.

CpaBHUBATH U YIIOPSIOYMBATH IIEJTbIC YUCIIa, OOBIKHOBEHHBIE U ICCSITUYHBIE IPOOH,
CPaBHUBATh YMCJIA OJJHOTO U Pa3HBIX 3HAKOB.

BrImonHsTE, coueTast yCTHbIE M TUCEMEHHBIE TTPUEMBI, apu(PMETHICCKIE TCHCTBUS
C HATypaJbHBIMU W IEJIBIMH YHUCIIAMH, OOBIKHOBCHHBIMH M JECATHYHBIMH JPOOSIMHU,
MOJIOKUTEIBHBIMU U OTPULIATEIbHBIMU YUCIIAMM.

Bbrunciisate 3HaY€HHS YHCIIOBBIX BBIPAXKEHHM, BBINOJIHATH NMPUKUAKY U OLECHKY
pe3yjibTaTa BBIYUCIACHUM, BBITIONHATH MPEOOpPA30BaHUS  YHCIOBBIX  BBIPAKCHHM
Ha OCHOBE CBOWCTB apu(hMETHUECKUX JEHCTBUM.

CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM MPSIMOM C COOTBETCTBYIOIIUM €M YMCIOM U
n300pakaTh YKCjIa TOUKaMU Ha KOOPAMHATHON MPSMOMN, HAXOAUTh MOAYJIb YUCTIA.

COOTHOCUTH TOYKH B MPSIMOYTOJIBHON CUCTEME KOOPJIUHAT C KOOPAWHATAMH 3TOU
TOYKHU.

OKpyTIJIATh 1EIbIe Ynciia ¥ ICCATUYHBIC IPOOH, HAXOIUTh MPUOINKEHUS YHCEIL.

YucsoBbie M OYKBEHHbIC BbIPAKEHHUS

[lonumars W ynoTpeONIsITh TEPMHUHBI, CBSI3aHHBIE C 3allMCHIO CTENEHH YHUCIA,
HaxXOAWTh KBagpaT M KyO uMCIa, BBIUMCIATH 3HAYCHHUS YHCIOBBIX BBIPAKEHUM,
COJZIEPIKAILINX 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, MPOU3BOJIUTEILHOCTh, 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
KJeTyaTo Oymare M3y4eHHbIE IUIOCKHE T'€OMETpUYecKue (PUrypbl U KOH(UTYypaluH,
CUMMETPHUYHbIE (DPUTYPBI.

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

HaxoauTes 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
€AUHULIAMU W3MEPEHUs UIMHBI, BBIPAXKATh OJHU €IMHUIBI U3MEPEHUS UIMHBI 4epes3
Jpyrue.

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

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 MPSIMOYTOJIbHUKOB, UCIIOJIb30BATh
pa3OueHne Ha  MNOpPSAMOYTOJIbHUKH, HA  paBHble  (UIYpbl,  JOCTpauBaHHUE
0 TPSMOYTOJIbHUKA, I10Jb30BaThCs OCHOBHBIMM €IWHUIAMHM HU3MEPEHHs IUIOLIAMIH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN Yepe3 APyTHUE.

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

N300pakaTs Ha KJleT4aTON OyMare mpsiMOYTOJIbHBIN Mapajuiesenue].

Boruucisate 00bEM  MPSAMOYToNbHOTO Mapajuiesienunena, Ky0a, MOoJb30BaThCs
OCHOBHBIMH €TUHHUIIAMH U3MEpPEHUs: 00bEMa;

Pemare HecnoxHbIE 3agauM  Ha HAXOXKJICHHE TIE€OMETPUYECKUX BEIUYUH
B IIPAKTUYECKHUX CUTYaLHSIX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIACC
Haumenosanue paznena |KomumuecTtso OcHoBHOE OCHOBHBIE BU/IBI IEATEIILHOCTH 00Y4YaOIINUXCS
(Tempbl) Kypca 4acoB coepKaHue
HatypanbHble uncia. 43 Hecsatuunas YuraTth, 32alIUCHIBATH, CPABHUBATH HATYPAJIbHbBIE YHCIIA;

JlelicTBUS C HATYpAIbHBIMU
YU CIIAMU

CUCTEMA CYUCIICHHUS.
Psan matypanbHbIX
quced.
HarypanpHb1i psn.
Yucio 0.
Harypanbnbie unicna
Ha KOOPAMHATHOM
IPSIMOM.
CpaBHeHue,
OKpYTJICHHE

Apudmernueckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJISI TP CIIOKEHUU
Y YMHOKEHUU,
CBOMCTBA €IVMHUIIBI
IPU YMHOKCHUH.

HATypAJIbHBIX YHCEIL.

npenIaraTb U 00CyK1aTh CrOCO0bI YIIOPAJOYNBAHUS YHCET.
H300paxkaTh KOOPAMHATHYIO MPAMYIO, 0TMEYATh YUCIa
TOYKaMH Ha KOOPJIUHATHOU NPSIMOM, HAXOAMTH KOOPINHATHI
TOYKH.

HccaenoBath cBoiicTBa HaTypalibHOTO psifa, uncen O u 1
IIPU CII0KEHUH U YMHOXEHUU.

Hcnonb30BaTh NPaBUJIO OKPYIJIEHUS HATYPAIbHBIX YHCEIL.
BbinoHATH apupMeTHYecKHe 1eiCTBUS C HATyPAIbHBIMU
YUCJIAMU, BBIYUCJIATH 3HAYECHUS YUCIIOBBIX BBIPAKEHUIN

co cKoOKamH 1 0e3 CKOOOK.

3anuchIBaTh NPOU3BEICHNE B BUJIE CTETICHH, YUTATh
CTENIEHU, MCII0JIB30BATh TEPMHHOJIOTHIO (OCHOBAHHE,
[IOKAa3aTellb), BBIYUCIAATH 3HAYECHHUS CTEIICHEN.

BbINOJHATH NPUKUAKY U OLEHKY 3HaYCHUIN YHCIIOBBIX
BBIPAKECHUI, MPeJIaraTtb 1 NPUMEHATh PUEMbI IPOBEPKHU
BBIYMCIICHUN.

Hcnoab3oBaTh NpH BHIYUCIEHUAX [IEPEMECTUTEIBHOE U
COYETATEIIbHOE CBOWCTBA CIIOKEHUS U YMHOXKEHUS,
pacrpeneauTeabHOe CBOMCTBO YMHOKEHUS; (POPMYJIHMPOBATH
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[IepemecTuTensHOE
1 COUYeTaTeIbHOe
CBOMCTBA CJIOKEHUS
Y YMHOXKCHUS,
pacnpeeuTeNbHOE
CBOMCTBO
YMHOXKEHUS.
Jenurenu u
KpaTHBIC YUCIIA,
pa3oKEeHUE yncia
Ha MHO>XKUTEJIH.
Henenue

¢ ocratkoMm. I Ipocteie
Y COCTaBHBIC YHCIIA.
[Ipu3naku
JEJIUMOCTH Ha 2, 5,
10, 3, 9.

Crenensb ¢
HaTypaJIbHbIM
MOKa3aTeJEM.
Yucnosele
BBIPKCHUS,
MOPSAIOK IEMCTBUM.
Penienune TekCTOBBIX
3a7]a4 Ha BCE
apudmMeTHIECKHe

U IPUMEHATH MPaBUJIA TPEOOPA30BAHUS UUCIIOBBIX
BBIPQXEHHUI Ha OCHOBE CBOMCTB apu(METHIECKHX JCHCTBUM.
HccaenoBath 4iCIOBbIE 3aKOHOMEPHOCTH, BBIABUTATh U
000CHOBBIBATH T'MIIOTE3bI, GOPMYJIUPOBATH 00001IEHNS U
BBIBO/IbI 10 PE3YyJIbTaTaM NPOBEAEHHOTO UCCIIEIOBAHUS.
DopMyJTHPOBATH ONPeAeSIeHUS ACIUTENS U KPATHOTO,
Ha3bIBATh JICJIUTENN U KPATHBIE YUCIIA; PACIIO3HABATD
MIPOCTBIE U COCTABHBIEC YKCIIA; (POPMYJIHUPOBATH U
NMPUMEHSATH NPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJTOPUTM PA3JI0KEHUS YKCIIa HA MPOCTHIE
MHOXHUTEIN; HAXOAUTb OCTATKU OT JIEJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 HATYpaJbHBIX YKCIIAX, IPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3BIBAHUSA U OTPUIIAHUS
BBICKA3bIBAHUI O CBOMCTBAX HATYPaJbHBIX YUCEIL.
KoncTpynpoBath MaTeMaTHYeCKHeE NPEAJI0KEHUSA

C IOMOUIBIO CBSI30K «U», KAJIN», ECIH. .., TO...)».

Pemath TeKCTOBBIC 3a/1a4u apU(HMETHIECKUM CITIOCOOOM,
HCMO0JIb30BAaTh 3aBUCUMOCTH MEXIY BEITUUYMHAMHU (CKOPOCTb,
BpEMsl, paCCTOSIHUE; 11eHa, KOJIMYECTBO, CTOUMOCTD U JIp.):
AHAJIM3MPOBATH U OCMBICJIMBATH TEKCT 3a/1a4H,
nepedopmMyIHPOBaAThH YCIOBUE, H3BJIEKATh HEOOXOIUMBIC
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEXYy BEJIUUYMHAMHU,
CTPOMTH JIOTHYECKYIO LETIOUKY PACCYKICHUMU.
MoaenupoBaTh X0/ PELICHUS 33a4M C IOMOIIBIO PUCYHKA,
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JIeNCTBUS,
Ha JIBHOKCHHC U
MOKYTIKU

CXEMBI, TAOJIHIIEI.

IlpuBoauTh, pa30MpaTh, OLEHUBATH PA3JIMYHBIE PELICHUS,
3alUCH PEIIEHUI TEKCTOBBIX 3a/a4.

Kpurnyecku oueHUBATH NOJIYYEHHBIN PE3yNIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIL OTBET Ha
COOTBETCTBUE YCJIOBHIO, HAXOJAMTh OLINOKH.

PemaTp 3a1aun ¢ NTOMOIIBIO Tepedopa BCeX BO3MOKHBIX
BapUaHTOB.

3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS apU(PMETUKN

Harnsaanas reomerpust.
JIvHMYM Ha TITOCKOCTH

12

Touka, npsimas,
OTPE30K, JIyY.
Jlomanas.
N3mepenue nivHbI
OTpE3Ka,
METPUYECKHUE
€JIMHUIIBI
U3MEPEHUS JUTUHBI.

OKpy>XHOCTB U KPYT.

[IpakTnueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEN.
VYron. [Ipsamoi,
OCTPBIH, TYIION U
Pa3BEPHYTHIN YTJIBL.
N3mepenne yrios.

Pacno3naBaTh Ha yepTexax, pUCyHKaX, ONUCHIBATD,
UCIIOJIb3Ys TEPMUHOJIOTHIO, U H300PaXKATh C TTIOMOIIIBIO
YepTEKHBIX UHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, Ty,
yTOJ1, JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMEPHI 00HEKTOB PEATHHOTO
MUpa, UMEIOIINX (HOPMY U3YUCHHBIX (PUTYDP, OLEHUBATH UX
JIMHEVHBIE pa3MEPBHI.

HNcnonb30BaTh JIMHEHKY U TPAHCTIOPTUP KaK UHCTPYMEHTHI
JUIS1 TOCTPOCHHUSI M UBMEPEHUS: M3MEPHATH JIJIUHY OTPE3Ka,
BEJIMYMHY YIJ1a; CTPOUTH OTPE30K 3aJIaHHOW JIJIUHBI, YTOJI,
3a/IaHHOM BEJIMYMHBI; OTKJIAABIBATH [IUPKYJIEM PaBHbIC
OTPE3KH, CTPOUTH OKPYKHOCTh 33JIAHHOTO pajuyca.
N306paxaTh KOHPUTYpAITUU TEOMETPUIECKUX (PUTYp

U3 OTPE3KOB, OKPYKHOCTEM, MX YaCTEN HA HEJIMHOBAHHOU U
KJIeTUaTol Oymare; nmpeajiaratb, ONMCbIBATH U 00CYXKIaTh
C1oco0bl, AJITOPUTMbI TIOCTPOCHHUS.

Pacno3HaBaTh M M300paxkaTh Ha HEIMHOBAHHON U
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[IpakTnueckas
pabota
«IlocTpoenue
YTIIOB»

KJIeTYaTOW OyMare npsiMOou, OCTPBIi, TYHOW, pa3BEPHYTHIN
yTJIbl; CPABHUBATD YTJIbIL.

BbI4MCJIATH IMHBI OTPE3KOB, JOMAHBIX.

IloHuMAaThL M MCIIOJIB30BATH NPH PeICHUH 32124
3aBMCHMOCTH MEKly EAUHULAMU METPUYECKOU CHCTEMBI
Mep; 3HAKOMHMTbCSI C HEMETPUUYECKUMU CUCTEMAaMHU MeEp;
BbIPA’KATh JUIMHY B Pa3JIMYHBIX €IMHUIIAX U3MEPEHHUS.
HccaenoBath Qurypsl 1 KOHPUTypaLMK, UCTIOIb3YSI

U POBBIE peCypChbl

OOBIKHOBEHHBIE IpOOU

48

Hpo6s. [IpaBunbHbIe
Y HEeTIPaBHJIbLHBIC
npobu. OCHOBHOE
CBOMCTBO JIpo0Hu.
CpaBHenue JIpo0ei.
Cnoxenue u
BBEIYMTAHKE
OOBIKHOBEHHBIX
npoOeit. CmenanHast
IpoOb. YMHOXKECHHUE
U JICIICHUC
OOBIKHOBEHHBIX
Tpo0eii; B3auMHO-
oOpaTHbIe 1poOu.
Pemenne TekcTOBBIX
3a/1a4, COJAepKaIIIX
npoou. OCHOBHBIE

MogaeanpoBarthb B rpaduuecKoi, IpeIMeTHON popMme,

C IIOMOUIBIO0 KOMITBIOTEPA TOHATHUS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JIpOOBIO.

YurTaTh U 3alIUCHIBATH, CPABHMBATH OOBIKHOBEHHBIE IPOOH,
NpeaIaraTb, 000CHOBBIBATH U 00CYKAaTh CIIOCO0bI
yIOPSI0YUBAHUS APOOEH.

N306paxkaTh OOBIKHOBEHHBIE IPOOU TOUKAMHU

Ha KOOPJAMHATHOM IIPSMOM; HCIOJIb30BAaTh KOOPIUHATHYO
OpsIMYIO JIJIs1 CPaBHEHUS IpOOEH.

DopMyIMpPOBaTh, 3AMIUCHIBATH € MIOMOLIBIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU po0OH; MCIOJIb30BATh OCHOBHOE
CBOMCTBO IpOOH JJIs1 COKpAIIEHUs IpOOeH 1 MPUBEICHHUS
JpoOU K HOBOMY 3HAMEHATEIO.

IIpeacraBiasiTh CMENIAHHYIO IPOOb B BUJIE HEMPABUIIBHON U
BBIJICTISITH LIENTYI0 YaCTh YKCIIa U3 HEMPaBUWIbHOMN Ipo0u.
BoinoHaTh apudgmMeTnyecKkue AeiCTBUSA

C 0OBIKHOBEHHBIMHU JPOOSIMY; HIPUMEHSTH CBOCTBA
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3aJ1a4u Ha IPpOOH.
[Ipumenenune OykB
JUIS 3aIUCH
MaTeMaTH4YECKHUX
BBIPAXXEHUU U
MPEIOKEHUAMN

apupMETHIECKUX NEUCTBHUM JJIS palliOHATH3AIIAN
BBIUNCIICHUM.
BbINOJIHATH NPUKUAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUI;

npearaTb ¥ NPUMEHSATh NPUEMbI IPOBEPKU BHIYMCIICHUM.

IIpoBoauTH HCCaET0BAHMS CBOMCTB Jpo0Oeii, Oonupasch

Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCJIE C TOMOUIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUSA

0 JIpo0siX, MPUBOAUTH MPUMEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUSA U OTPUIIAHUS BBICKA3bIBAHUM.

Pemath TEKCTOBBIC 3a1a4M, COJEpKAIIUE IPOOHBIC TaHHbIC, U
3a7]a4M Ha HAXOXKJICHUE YaCTH LIEJIOT0 U LEIO0TO I10 €ro YacTH;
BbISIBJIITH MX CXOJICTBA U Pa3JIM4usl.

MoaeaupoBaTh X0 PELICHUS 3a1a4H C IOMOIIBIO PUCYHKA,
CXEMBI, TAOJIHIIEI.

IIpuBoauTH, pa30MpPaTh, OLIEHUBATH PA3JIMYHbBIC PEIICHUS,
3aIlACH PEIICHUI TEKCTOBBIX 3a7a4.

KpuTnyecku oueHUBaTh IOJYYEHHBIN PE3yJIbTAT,
OCYIIECTBIISITh CAMOKOHTPOJIb, TPOBEPSSI OTBET

HAa COOTBETCTBHE YCJIOBHIO, HAXOAUTh OITHOKHU.
3HAKOMUTBHCS C UCTOPUEN pa3BUTHS apu(PMETHKN

Harnsgnas reomerpus.
MHOroyroJIbHUKH

10

MHOroyroJibHUKH.
YeTpIpEXyTONBHUK,
NPSIMOYTOJIbHUK,
KBaJpar.
[IpakTnueckas

OnuceiBaTh, HCNOJb3Ysl TEPMHUHOJIOTHIO, M300PaKATH

C IOMOUIBIO YEPTEKHBIX NHCTPYMEHTOB U OT PYKH,
MOJIEJIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

IIpuBoanTH NpUMepbI 00BEKTOB PEATHHOTO MUPA, HMEIOIINUX
(dbopMy MHOTOYTOJIbHUKA, IPSMOYTOJIbHUKA, KBaIpaTa,
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pabora
«IlocTpoenne
NPAMOYTOJIbHUKA

C 3a/IaHHBIMHU
CTOPOHAMH

Ha HEJIMHOBAaHHOU
Oymare».
TpeyroyibHUK.
IInmomane n
IEpUMETP
IPSIMOYTOJIBHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
IPSIMOYTOJIbHUKOB,
€IMHULIBI
U3MEpEHUS

TUJIOILA TN,
[Tepumerp
MHOTOYTOJIbHUKA

TPEYTOJIbHUKA, OLICHUBATH UX JJUHEUHBIC Pa3MEPBI.
BbI4uCJIATh: IEPUMETP TPEYTOJIBHUKA, IPSAMOYTOJIbHUKA,
MHOTI'OYT'OJIbHUKA; TUIOIIAb IPSMOYTOJIbHUKA, KBaIpaTa.
M300paxkaTh OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE U
TYHOYT'OJIbHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIMHOBAaHHOM M KJI€TYaToi Oymare KBajapar u
PSAMOYTOJIBHUK C 3aIaHHBIMH JUIMHAMUA CTOPOH.
HcciienoBath cBOCTBA NIPAMOYIOJIBHUKA, KBaJgpaTa IIyTEM
AKCIIEPUMEHTA, HAOIIOCHUS, U3MEPEHUS, MOJCIIUPOBAHNUS;
CpaBHMBATH CBOWMCTBA KBaJpaTa U IPsIMOYIOJIbHUKA.
KoHcTpynpoBaTh MaTeMaTH4YeCKHUE NPEIAT0KEHUSA

C MIOMOIIBIO CBA30K «HEKOTOPBIN», «11000i1». Pacmo3HaBaTh
VICTUHHBIE U JIOKHBIE BBICKA3bIBAHUSI O MHOTOYTOJIbHUKAX,
NPUBOAUTH IPUMEPbI U KOHTPIIPUMEDBL.

HccaenoBarh 3aBUCUMOCTD IUIOLIAAN KBaAPATa OT JJIMHbI
€ro CTOPOHBL.

Hcnoab30BaTh CBOMCTBA KBAJAPATHOM CETKU JJIS1 TIOCTPOEHUS
¢uryp; pazdouBaTh NPSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTOJIbHUKH; COCTABJATH QUTYPHI U3 KBAaJIPaTOB U
IPSIMOYTOJIBHUKOB U HAXOAMUTh UX IJIOLIAAb, pa301BaTh
(Gurypsl Ha NPSIMOYTOJIBHUKY U KBAaJIPaThl U HAXOJIUTh UX
IJIOIIAb.

BeipaxkaTh BeJIMUMHY IUIONIAAU B PA3JIMYHBIX €INHALIAX
U3MEPEHUS METPUUECKON CUCTEMBI MEP, IOHUMATDH U
HCIO0JIb30BaTh 3AaBUCHMOCTH MEXKy METPUIECKUMU
eAMHULAMU U3MEPEHUS TIIIOIIAIN.
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3HAKOMHTBHCS ¢ IPUMEPAMH NPUMEHEHUs IUIOAAu 1
nepuMeTpa B IPAKTUYECKUX cUTyalusax. Pemars 3agauu

U3 peaJIbHOM KU3HU, MPeJIaraTb U 00Cy:KIaTh pa3jindHble
CIoCo0OBbI pelIeHrs 3a/1a4

JlecsaTuaabIie IPOOH

38

JlecsaTruHas 3alucCh
npo0eii. CpaBHEeHUE
JECATUIHBIX
TpOOeii.

JlericTBus

C IECSITUYHBIMU
TPOOSIMHU.
Oxkpyriienue
TECATUIHBIX
TpOOeii.

Pemenne TekCcTOBBIX
3a/1a4, CoJIepPIKaIInuX
npoou. OCHOBHBIE
3a/1auu Ha ApooH

IIpencTaBiasATh 1eCATUUHYIO P00 B BUI€ OOBIKHOBEHHOM,
YUTATh U 3aNIMCHIBATH, CPABHUBATH JICCITUUHBIC IpOOH,
npeaiaraTb, 000CHOBBIBATH M 00CYK1aTh CIOCOOBI
YIOPSIIOUMBAHUS IECATUYHBIX APOOEH.

N300paxkaTth necaTuyHble 1poOU TOUKAMU Ha KOOPAMHATHOM
IIPSIMOM.

BoIIBASTH CX0/J1CTBA U PA3JIHY U TPABWI apUPMETUIECKUX
JNEWCTBUM C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
TpoOsiMU, OOBSICHSITH UX.

BoInogHATH apudMeTUUECKUE EUCTBUS C TECATUUHBIMU
JTpOOSIMU; BBINOJIHATH NPUKUAKY U OLIEHKY pe3yybTaTa
BBIUHCIICHU M.

IIpumeHsATH cBOCTBA apuPMETHUECKUX JEHCTBUN

JUISL paliOHAIN3alU BEIYUCICHUH.

IIpuMeHATH NPAaBUJIO OKPYIJIEHHUS JIECATUYHBIX APOOCH.
IIpoBoauTH MCCJIEIOBAHNSI CBOMCTB JECATHYHBIX IPOOCH,
OMUPAasiCh HA YHCIIOBBIE IKCTIEPUMEHTHI (B TOM YHCIIC

C TIOMOIIIbIO KOMITBIOTEPA), BBIABUTATH TMNIOTE3bI U
IPUBOJUTH UX OOOCHOBAHMUSI.

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BRICKA3bIBAHUS

0 Ipo0sX, MPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHNS BBICKA3bIBAHUM.
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PemiaTh TeKCTOBBIC 3a/1a4H, COJIEPKAIIUE TPOOHBIC TaHHbIC, U
Ha HaXO0XJAEHUE YaCTU LEJIO0r0 U LEJOro Mo €ro YacTH;
BBISIBJISITh UX CXOACTBA U PA3JINYHS.

MoaeanpoBaTh X0/ peLIECHUS 3a1a4M ¢ IOMOILBIO PUCYHKA,
cxembl, Tabnuuel. [IpuBoaNTH, pa30MpaTh, OLIEHUBATH
pa3IMYHbIE PELICHMS], 3aIIUCH PEIICHUI TEKCTOBBIX 3a/a4.
OnepupoBaTth IpOOHBIMU YHCIAMU B PEATbHBIX )KU3HEHHBIX
CUTYAaIHUSX.

Kputnyecku oueHUBaTh OJIYYEHHBIN PE3YyJIbTAT,
OCYLIECTBJIATH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIIOBUIO, HAXOIUTH OIIMOKH.
3HAKOMUTBHCS C MCTOPHMEN Pa3BUTHS apU(PMETUKN

Harnsinnas reomerpus.
Tena u purypst
B ITPOCTPAHCTBE

MHororpaHHHKH.
N3o0paxenue
MHOTOTPaHHUKOB.
Monenu
POCTPAHCTBEHHBIX
TeN.
IIpsAMOyroJIbHBIN
napayyIeIeuIe I,
Ky0. Pa3BépTku kyOa
U TIapaJiyIeNIeTUIe 1a.
[IpakTnueckas
paborta «Pa3BépTka
KyOay.

O06BEM KyOa,

Pacno3HaBaTh Ha YepTexKax, pUCYHKAX, B OKPYKAKOLIEM
MHpe TIPSIMOYTOJIbHBIN NMapaenenumnes, Kyo,
MHOTOI'PaHHHKH, ONIMCbIBATh, HCII0JIb3Y$ TEPMHUHOJIOTHIO,
OLICHUBATH JIMHEHHBIE pa3MeEpPHI.

IIpuBoanTH NpUMepPbI OOBEKTOB PEATIBHOTO MUPA, UMEIOLIUX
(opMy MHOTOrpaHHUKA, IPSIMOYTOJILHOTO Mapajlieenurena,
KyoOa.

HN3o00pazkath Ky0 Ha KjIeT4aTOM Oymare.

HccnenoBathb cBoiicTBa Ky0a, MIpsSMOYTrOJIbHOTO
napajuieenune a, MHOrOrPaHHUKOB, UCIIOJIb3Ysl MOJEIH.
Pacno3HaBaTh M n300paxars pa3BEPTKU KyOa u
napayenenunena. MogeanpoBarhb KyO U nmapasuiesenume]
u3 OyMaru v Mpoyux MaTepuagoB, 00bACHATDH CIOCO0
MOJIEJTMPOBAHUS.
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MPSAMOYTOJIBHOTO
napajulesenunesa

Haxoauts u3zmepeHus, BBIMMCJIATH IJI0IIA/1b TOBEPXHOCTH;
00BEM Ky0a, IPSIMOYTOILHOTO TapaJIJICIICIIUIIC IA;
HCCJIeI0BATH 3aBHCUMOCTB 00bEMa Ky0a OT IJIMHBI €T0
pebpa, BBIABUTATH U 000CHOBBIBATH THIIOTE3Y.
Ha6uonaTh 1 NPOBOAUTH AHAJIOTHH MEXY MOHITUSIMHU
wIomaan u 00bEMa, IepruMeTpa U TUIOIIAIA TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIC U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOT'PAHHHUKAX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOMTH BbICKA3BIBAHMS U OTPUIIAHUS BICKA3bIBAHHI.
Pemats 3agaum u3 peajabHOM KU3HU

[loBTOpeHue 1 00001IeHNE

10

[ToBTOpEHUE
OCHOBHBIX NOHATHH
U METOJIOB Kypca

5 knacca,
000011IeHIE 3HAHNUI

Bobruncasitb 3Ha4CHUS BBIPAKEHUN, COIEPIKALLINX
HaTypaJbHbIC YUCIIa, OOBIKHOBEHHBIC U IECATUYHBIE IPOOH,
BBINIOJIHATH MPE0OPa30BaHUS YHCEIL.

Bei0upaThs c1oco0 cpaBHEHUS YK CEN, BBIYUCICHNM,
NPUMEHSITh CBOIiCcTBa apu(METUUECKUX JEHCTBUN

JUISL pallMOHAIN3alMH BEIYMCIICHUM.

OcymecTBJISATH CAMOKOHTPOJIb BBINOJIHSIEMbIX JICHCTBUIN U
CaMOMPOBEPKY PE3yJIbTATA BEIYMCICHUIM.

Pemats 3agaum U3 peaibHOW KNU3HU, IPUMEHATh
MaTeMaTH4YeCcKHe 3HAHMS U1 PELICHU 3a1a4 U3 IPYyTUX
y4eOHBIX MPEAMETOB.

Pemathb 3a1aun pa3HbIMHU CIIOCO0AMH, CPABHUBATD -
CIoco0bI pEIICHNS 33]1a4, BHIOMPATh PAllHOHAIbHBIN
CIrocoo

OBIIEE KOJIMYECTBO
JACOB I1IO ITPOI PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KosmuecTBo OcHoBHOE OcCHOBHBIE BUJIBI ICATEILHOCTH 00YYaIOIIUXCS
(Templ) Kypca 4acoB CoZIepKaHuE
HartypanbHbie uncia 30 Apudmernyeckue BoinosHaTh apudMeTnyeckne 1eiicTBUS C MHOTO3HAYHBIMU
JIEUCTBHUA HaTypaJIbHBIMHU YUCJIAMU, HAXOJAUTh 3HAYEHUS YHCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpaKEHUN CO CKOOKaMU 1 0€3 CKOOOK; BLIYUCIATH
HaTypaJIbHBIMU 3HAYEHMS BBIPAKEHUMN, COICPIKAIUX CTEIICHHU.
yuciaaMu. YucioBsle | BbINOJIHATH NPUKHAKY U OL€HKY 3HAYCHUI YHCIOBBIX
BBIPAXKEHUSI, BBIPOKCHUH, MPUMEHATH NPUEMBI POBEPKHU PE3yJIbTaTA.
MOPSJIOK JICHCTBUH, Hcnonb30BaTh NPU BHIYUCTEHUAX TIEPEMECTUTETHLHOE U
HCITOJIb30BAaHHE COYETaTeJIbHOE CBOMCTBA CJIIOKEHUSA U YMHOXKEHHS,

ck00oK. OKkpyrieHue
HaTypaJbHBIX YHCEIL.
Jlenurenu u KpaTHbIe
yycIia; HanOOoIbIINI
oOIIHi OEeIUTEND U
HauMEHBIIIEE 00IIIee
KpaTHOE.

JlemumocTh CyMMBI U
MIPOM3BEICHUS.
Jenenue

C OCTaTKOM.
Pemenue TeKCTOBBIX
3a7a4

pacnpeenTeIbHOE CBOMCTBO YMHOKEHUS OTHOCUTEIIBHO
CJIOKEHUs1, CBOMCTBA apU(PMETUYECKUX JACHUCTBUM.
HccnenoBarhb unciaoBble 3aKOHOMEPHOCTH, IPOBOJIUTH
YHCIIOBBIE SKCIIEPUMEHTHI, BBIABUIATh U 000CHOBBIBATH
TUIOTE3bI.

®opMyJIMPOBaTh ONpeAeeHHs JICTUTENS U KPaTHOTO,
HauOOoJIbIIEro OOUIero NEAUTENS U HAUMEHBIIETO O0IIero
KPaTHOTO, IPOCTOTO M COCTABHOT'O YHCE; UCIIOJIb30BaTh ATH
HOHATHUSA MIPH PEIICHUHU 3a/1a4.

IIpuMeHATH AJITOPUTMBI BEIYMCIICHUS HAUOOJIBIIEr0 OOIIET0
JICJIATENS] 1 HAMMEHBIIIETO 00IIEro KpaTHOTO ABYX YHCE,
QITOPUTM PA3JIOKECHHUS YHCIIa Ha MPOCTHIE MHOYKUTEIIH.
HccaenoBath yciioBus ASIUMOCTH Ha 4 1 6.

HccaenoBartp, 00cy:k1aTh, GopMyIHpPOBATH U
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000CHOBBIBATH BBIBOJI O YETHOCTU CYMMBI, IPOU3BEICHUS:
JIBYX YETHBIX YHUCEJ, IBYX HEYETHBIX YUCIIC, YETHOTO U
HEUYETHOTO YHCEII.

HccnenoBath CBOMCTBA JICIMMOCTH CYMMBI U IPOW3BEICHUSA
YHCel.

ITIpuBOoAMTH MPUMeEPBI YHUCE C 33JaHHBIMUA CBOMCTBAMU,
pPacno3HaBaTh BEPHbIE U HEBEPHbIE YTBEPKICHUS

O CBOIWCTBAXx YMCEIl, ONPOBEPraTh HEBEPHBIE YTBEPKICHUS
C IMIOMONIBI0 KOHTPIIPUMEPOB.

KoncTpynpoBath MaTeMaTHYeCKHeE NPEAJI0KEHUSA

C IOMOIIBIO CBSI30K «M», KMJIN», «ECIH..., TO...».

PemaThs TEKCTOBBIC 3a74a4M, BKIKOUYAIOILIME TOHSITHUS
JETUMOCTH, apu(PMETUUECKUM CITIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOKHBIX BAPHAHTOB.

MopaeanpoBarh X0/ peIICHU 33]a41 ¢ TOMOIIBIO PUCYHKA,
CXEMBI, TAOJIMIIEI.

IIpuBoauTh, pa3doupaTh, OLEHUBATH PA3JINYHBIC PELICHMUS,
3aIMlCHU PENIEHUM TEKCTOBBIX 33/1a4.

Kpurnuyecku oueHUBATH ITOJYYEHHBIN PE3YJIbTAT, HAXOAUTh
OIIMOKH, OCYILIECTBIISITh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBHE YCIOBHUIO

Harnsanast reometpus.
[IpsiMbIe HA TIIIOCKOCTH

IlepienauKyIApHBIE
psIMbIE.
[TapannensHbie
psIMbIE.
Paccrosaue mexny

Pacno3zHaBaTh Ha yepTexkKax, pUCyHKaxX Ciaydad B3aHMHOTO
PacCIONOKEHUS JIBYX MPSIMBIX.

HN300pakaTh ¢ IOMOLIBIO 4Y€PTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM M KJIETYaTOM Oymare J1Be epeceKaroIuecs
IIpsIMBIE, IBE NTApAJLJIENbHBIC IIPSIMBIE, CTPOUTH NPSMYIO,
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JIBYMsI TOUKaMHU,
OT TOYKH JI0 IIPSIMOIA,
JUIMHA MapuIpyTa

Ha KBaJPAaTHOU CETKE

NEPIEHNKYJIIPHYIO JTaHHOU.

IpuBoauTHL NpUMeEPHI NAPATUIEIBHOCTH U
NEPIEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYTOJIbHUKAX MEPIICHIUKYJISPHBIC U
napajuiesbHble cTOpoHbl. M300pamaTbh MHOTOYTOJIbHUKA
C IapaJuICIbHBIMHU, NIEPIICHINKYJIIPHBIMU CTOPOHAMHM.
HaxoauTh paccTossHrE MEXAY ABYMs TOYKaMU, OT TOUYKHU
J10 TIPSIMOM, ITIMHY ITyTH HAa KBaIpPaTHOM CETKE, B TOM YHCIIE
UCHOJIb3Ys LIU(PPOBBIE PECYPCHI

Hpobu

32

OOBIKHOBEHHAS
JpoOb, OCHOBHOE
CBOMCTBO J1po0H,
COKpaleHue apooei.
CpaBHeHue U
YOS A0UYUBAHUE
JpoOeid.
JHecstuunbie qpoou
1 MeTpHUYecKas
CHUCTEMa Mep.
Apudmernueckue
JICHCTBUSA

C OOBIKHOBECHHBIMH
U JICCITUYHBIMH
JTPOOSIMHU.
OTHoIIeHHE.
JleneHue B JaHHOM

CpaBHUBATH U YNOPA0YUBATH APOOH, BBIOUPATH CIOCO0
CpaBHEHUS APOOEH.

IIpeacTaBasiTh JecATUYHbBIC IPOOU B BUE OOBIKHOBEHHBIX
npoOeil 1 0OBIKHOBEHHBIC B BUJIC JIECATHUYHBIX, HCMOJIb30BaTh
IKBHBAJIEHTHbIE MPeACTABJEHUSs TPOOHBIX YUCEN MPU UX
CpaBHEHUHU, IPU BhIUUCICHUSX. MCIOMB30BATh IECSITUYHBIC
JpoOu Tpu MpeoOpa30BaHUU BEIMYUH B METPUIECKOM
CHUCTEME Mep.

BoinosHATh apudgmMeTnyecKue A1eiCTBUS

¢ OOBIKHOBEHHBIMHU U JECATHYHBIMH JIPOOSMHU.

BouruncasaTh 3HaYEHUs BBIPAXKEHUH, COAEPKALLNX
OOBIKHOBEHHBIE U JICCITHYHBIE TPOOU, BBHITIOHSTH
npeobpa3oBaHust 1poOeii, BLIOMPATH CMOCO0, IPUMEHSTH
cBOMcTBA apUMETHUECKUX ACUCTBUM JJIs1 pallMOHAIU3AIIUN
BBIYMCJICHUU.

CocTaBJsiTh OTHOILICHUS U TPONOPIIUHN, HAXOAUTD
OTHOIIIEHUE BEJIUYUH, JICJIUTh BEIUYUHY B JAHHOM
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OTHOIIICHUH.
Macmira0,
MIPOTIOPLIHSL.
[ToHsATHE pOLIEHTA.
Brruncnenue
MPOIIEHTA

OT BEJIMYMHBI U
BEJIMYUHBI 110 €€
MPOIICHTY.

Pemienne TeKCTOBBIX
3a7a4, CoACpKaIIUX
JpoOU U MPOIEHTHI.
IIpakTrnueckas
pabota «OTHOIIEHUE
JUTUHBI OKPYKHOCTHU
K €€ 1uaMeTpy»

OTHOUICHUH.
Haxoauth 3KCIepMMEHTAJILHBIM IIYTEM OTHOLIEHUE JJIMHBI
OKPYXXHOCTHU K €€ 1uaMeTpy.

HNuTepnpernpoBaTh MaciiTad Kak OTHOIIICHUE BEJTUYHUH,
HAXOAUTh MacIITa0 IIaHa, KapThl U BBIYUCIISTH PACCTOSHUS,
UCIIOJIb3YsI MacITao.

OO0BSACHATD, YTO TAKOE MIPOLICHT, YIOTPEOIIATH 000POTHI peun
CO CJIOBOM «IIPOIEHT». BbhIpazkaTh MPOIEHTHI B APOOSX U
JpoOu B IPOLIEHTAX, OTHOIICHHE JIBYX BEJIMYUH B MPOICHTAX.
BbIumcJasTh TPOLEHT OT YKCIIA U YHACIIO IO €r0 MPOLIEHTY.
Oxpyrasite 1poOH U MPOLEHTHI, HAXOIUTh MPUOTUKEHUS
YHUCEIL.

Pematsb 3a1a4u Ha 4YaCTH, IPOIIEHTHI, IPOMOPIIUH,

Ha HaXOXJICHHE TPoOu (TPOIEHTA) OT BEJIMYUHBI U BEJTUUUHbI
o e€ Apo6u (TIPoLeHTY), ApoOu (MTPOIIEHTA), KOTOPHIH
COCTaBJISET OJHA BeIM4YnHA OT Apyrou. IlpuBoauTs,
pa3dupaTh, OLEHUBATH PA3JIMYHBIE PEIICHUS, 3aTUCH
pPELIEHN TEeKCTOBBIX 3a/a4.

N3BjaexkaTs MHOPMALIUIO 13 TAOJIUI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJIWYHBIC TAHHBIC,

oTpeesaTh HauOObIIee U HAaMEHBITICE

U3 MPEJICTABICHHBIX JAHHBIX

Harnsanast reometpus.
CummeTtpus

OceBast cHMMETpHUSI.
lenTpanpHas
CUMMETPHSI.

Pacno3HaBaTh Ha yepTEekKaxX U N300pAKEHUAX, H300PaAKATH
OT PYKH, CTPOMTH C IIOMOIIIbIO HHCTPYMEHTOB (pUrypy
(OTpe30K, TOMaHYI0, TPEYTOJIbHUK, TPSIMOYTOJIbHUK,
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[locTpoenue
CUMMETPHUYHBIX
uryp.
[IpakTrueckas
pabora «OceBas
CUMMETPHSD).
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTh), CAMMETPUYHYIO TAHHOW OTHOCUTEIHHO
MPSIMOU, TOUKH.

Haxoauth nmpuMepbl CUMMETPHUH B OKPYKAIOIEM MHPE.
MoaeanpoBath U3 Oymaru 18e GUrypsl, CAMMETPUIHBIE
OTHOCHUTENBHO MPSMO; KOHCTPYHMPOBATH FT€OMETPUUYECKUE
KOH(UTypaluu, UCOJIb3YysI CBOUCTBO CUMMETPHUH, B TOM
YClIe C TIOMOLIBIO HU(POBBIX PECYPCOB.

HccaenoBath CBOMCTBA U3YUYCHHBIX (PUTYD, CBSI3aHHbBIC

C CUMMETpPHEH, UCTIONB3YS SKCIIEPUMEHT, HaOJI0/ICHUE,
MO/JIEJIMPOBAHUE.

O00CHOBBIBATH, ONPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIACHUS O CHMMETPUH QUTYP

BripaxkeHus ¢ OykBamu

[Tpumenenue OykB
JUIS 3aIIUCH
MaTeMaTHYECKUX
BBIPAKEHUN U
MPEUTOKEHUM.
bykBeHHbIE
BBIPAXEHUS U
YUCIIOBBIE
MOJACTAaHOBKH.
bykBeHHbIE
PaBEHCTBA,
HAXO0XKJECHUE
HEN3BECTHOI'O

Hcnoan3oBaTh OYKBBI 111 0003HAUCHUS YUCEN, TIPH 3aITUCH
MaTeMaTUYECKUX YTBEPKICHUM, COCTABIISITh OYKBEHHBIC
BBIPAKEHUS 110 YCIOBUIO 3a]1a4U.

HccaenoBaTh HECIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JJISl UX 3AIUCH.

BoI4ucasiTh 4UCIIOBOE 3HAUCHUE OYKBEHHOT'O BHIPAXKEHUSI
MIPU 33/IaHHBIX 3HAYCHUSAX OYKB.

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIATN
NPSIMOYTOJILHUKA, KBaApaTa; IJIMHbBI OKPYKHOCTH, TUIOIIA N
Kpyra; BbINOJHATH BLIYUCIEHUS 110 TUM (HopMyiam.
CocTaBasth (pOpPMYJIbl, BEIPAKAIOUIUE 3aBUCUMOCTH MEXKIY
BEJIMUYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1IEHA,
KOJIMYECTBO, CTOUMOCTD; IPOU3BOIUTEIBLHOCTH, BpEMs, 00BEM
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KOMIIOHEHTA. paboThI; BEINOTHATH BRIYUCICHUS IO 3TUM (popMyIiaMm.
DopmyIsl HaxoauTh HEM3BECTHBIM KOMIIOHEHT apu(PMETUYECKOTO
JIEHUCTBUSA
Harnsgnas reomerpus. 14 YeTpIpEXYTOIBHUK, N300paxkaTh Ha HEIMHOBAHHOMU U KJieT4aToi Oymare
@urypsl Ha INIOCKOCTH IIPUMEPBI C UCIIOJIB30BaHUEM YEPTEKHBIX NHCTPYMEHTOB
YETBIPEXYTOIBHUKOB. | YETBIPEXYTOJIBHUKU C 3aJaHHBIMUA CBOMCTBAMM:
[IpsAMOYTOJIBHUK, C IIapajuIeIbHBIMU, NIEPIICHAUKYIIIPHBIMU, PABHBIMU

KBaJpaT: CBOMCTBA
CTOPOH, yIJIOB,
JTaroHaneH.
N3mepenue yrios.
Buaer
TPEYTOJIbHUKOB.
ITepumerp
MHOTOYTOJIbHUKA.
[Inomans ¢purypsl.
dopMyibl
nepumeTpa u
IJIOIIA TN
MPSIMOYTOJIbHHKA.
[Tpubnuxénnoe
M3MEPEHUE IUIOIIA N
duryp.
[IpakTrueckas

CTOPOHAMHU, MPSMBIMU YTJIAMHU U JIp., PABHOOEAPEHHBIN
TpeyroybHUK. llpeanarars u 00CyKaaTh cnocoowbl,
AJITOPUTMBI [TOCTPOEHUS.

HccnenoBarth, UCnonb3ys SKCIIEPUMEHT, HAOJIIOIEHUE,
MOJIEJIMPOBAHMUE, CBOMCTBA PSIMOYTOJIbHUKA, KBaJpaTa,
pa3OuBaTh Ha TPEYroabHUKH. O0OCHOBBIBATDH, ONPOBEPTaTh
C IOMOUIBI0 KOHTPIIPUMEPOB YTBEPKIACHUS

O IIPSIMOYTOJIBHUKE, KBaJIpaTe, paclo3HABATh BEPHBIE U
HEBEPHBIE YTBEPKIACHUS.

N3mepsTh ¥ CTPOUTH C MOMOIIBIO TPAHCTIOPTUPA YTJIbI,

B TOM YHUCJIE B MHOTOYT'OJIbHUKE, CPABHMBATD YIJIbL;
Pacno3HaBaTh OCTpPbIE, IPSMBIE, TYIIbIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBarth, n300paskaTh OCTPOYTOJIbHBIN, IPSIMO-
YTOJIbHBIH, TYOYTOJIbHBIN, paBHOOEIPEHHBIH,
PAaBHOCTOPOHHUU TPEYTOJIbHUKH.

BbIuncjasiTh NEPUMETP MHOTOYTOJIBHUKA, TIJIOMIAb
MHOTOYTOJIbHUKA pa30MeHUEM Ha IPSIMOYTOJIbHUKH,
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pabota «Ilnomanas
Kpyra»

Ha paBHBIC (PUTYPHI, UCTIOIH30BATh METPHUUECKHE EAMHUIIBI
U3MEPEHUS IJIMHBI U TUIOIIAIH.

Hcnonb3oBaTh NpudIMKEHHOE U3MEPEHHe ITTUH U
IUIOLIAAEH Ha KieT4aTor Oymare, MpuOIMKEHHOE U3MEPEHUE
JUTMHBI OKPY>KHOCTH, IIOIIAIN KpyTa

[lomoXXuTenbHBIC U

OTPULATCIILHBIC YU CJIA

40

Llenble yncna.
Monayns yucna,
reoMeTpuuecKas
UHTEpIIpeTalusl
MoyJis. UucnoBbie
MIPOMEKYTKHU.
[TonoxurenbHbIC U
OTpHULIATEJIHHBIC
yucia. CpaBHEHUE
TTOJIOKUTEIBHBIX U
OTpHUIIATEIBHBIX
YHCE.
Apudmernueckue
JICUCTBUS

C MOJIOKUTEIIBHBIMHA
1 OTpUIATEIbHBIMU
YHCJIaMH.

Penienre TeKCTOBBIX
3aja4

IIpuBOoAMTH MPUMeEPHbI UCIIOJIb30BAHUS B PEATBHOU KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIBHBIX YUCETL.

HN3o00paxkaTh 11€IbIC YKCIIA, TIOJIOKUTEIIBHBIE U
OTPHULATENILHBIE YMCIIA TOYKAMU HAa YUCIIOBOM MPAMOH,
HCII0JIb30BATh YHUCIIOBYIO MPSIMYIO JJIsl CPABHEHHS YUCEIL.
IIpuMeHSITH MpaBUJIa CPABHECHUS, YIIOPSAA0YMBATH 1ICJIbIC
YHCJIa; HAXOAUTh MOIYJIb YHCIIA.

DopMyJIMPOBATH NMPABWJIA BBIUYKCIICHUS C MTOJIOKUTEIbHBIMH
Y OTPULIATEIIbHBIMHA YHCJIaMH, HAXOAUTH 3HAYEHUSA
YUCJIOBBIX BBIPAKEHUM, COEPKALIIUX NEUCTBUS

C TIOJIOKUTEIBHBIMUA U OTPUILIATEIIbHBIMA YACIAMH.
IIpuMeHATH CBOCTBA CIIOXKEHUS U YMHOKECHUS

TSl TpeoOpa3oBaHus CYMM U MPOU3BEICHUM
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[IpencraBiieHue JaHHBIX

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

OO0BSICHATH M WIIOCTPUPOBATH MOHSATHE MTPSIMOYTOJIBHOM
CHUCTEMBI KOOPJMHAT Ha IIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOUTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI 1O 3aJaHHBIM KOOpJAUHATAM, HAXOAUTh
KOOPJMHATHI TOYEK.

Yurtath cTo04aThie U KPYTOBBIC THArPaMMBbI;
HHTEPNPEeTHPOBATH JJAHHBIC, CTPOUTH CTOJIOYATHIC
nuarpaMmbel. UcnmoJsib3oBaTh HHpOpManmio,
IpeACTaBICHHYIO B TaOJIUIIaX, HA IUarpaMMax JIsl pEeIICHUS
TEKCTOBBIX 3374 U 3a7a4 U3 PEATbHON KU3HU

[IPEICTaBICHHBIE
B TaOJIHIAX U
Ha AuarpaMmax
Harnsinnas reomerpusi. IIpssMOyTrOnbHBIN Pacno3HaBaTth Ha yepTexax, pUCYHKax, ONUCHIBATH
@urypsl B IPOCTPAHCTBE napajiiesenunes, NUpaMUly, IPU3MY, HAJIUHAP, KOHYC, IIap, H300pakaTh UX

KyO, mpu3ma,
nipamMua, KOHycC,
IIVWTHHID, TIap U
cdepa.
N3obpaxkenue

OT PYKH, MOJIEJTUPOBATH 13 OyMaru, IIacTHJINHA, TTPOBOJIOKH
u ap. lIpuBOAUTH NpUMePbI O0BEKTOB OKPYKAIOIIETO MUPA,
UMeronIX (OpMbI HA3BaHHBIX TEJl.

Hcnoab3oBaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb,
OCHOBAHHE, BBICOTA, PAANYC U IUAMETP, pa3BEPTKA.
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MPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsl
pa3BEPTOK
MHOTOIPaHHUKOB,
HUJIMHAPA U KOHYCA.
IIpakTrueckas
pabota «Co3nanue
Mozenen
MIPOCTPAHCTBEHHBIX
buryp».

IToustne 00bEMa;
€UHULIBI U3MEPEHUS
o0bEma. O6BEM
MPSIMOYTOJILHOTO
napasuiesienunesa,
Ky0a, popMyIibl
o0BEMa

N3yuartp, Cnonb3ys SKCIEPUMEHT, HAa0JII0/IEHUE, U3MEPEHUE,
MOJICJIMPOBAHUE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOIiCTBA Ha3BaHHBIX TEJ, BHISIBJAATDH CXOJCTBA U
PA3IHYHUs: MEXKTY MTUPAMUJION U IPU3MOI; MEXKTY
[WIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEPTKU Napajuieenunesaa, kyoa, mpu3msl,
TUpaMUIbl, KOHyCa, IUIUHAPA; KOHCTPYHPOBATH JaHHBIC
TeNa U3 pa3BEPTOK, CO3AABATh UX MOJICIIH.

Co3naBaTh MoJ1eJIM TPOCTPAHCTBEHHBIX (Uryp (13 Oymard,
IIPOBOJIOKH, TUTACTUIIMHA U Jp.)

N3mepsaTs Ha MoJeIsIX: JUIMHBI pEOEP MHOTOIPAHHHUKOB,
JIUaMeTp Imapa.

BoiBoauthb Gpopmyiry 00bEMa IPSIMOYTOJILHOTO
napaijiesienurnena.

Boruncasarts no gpopmysam: 00bEM NPIMOYTOIBHOTO
napajjiesienurnena, Kyoa; uCroJib30BaTh €AMHUIIBI U3MEPECHHUS
00bEMa; BBIYUCAATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napasuleJIeNUIeI0B; peliaTh 3a1a4H C peaTbHBIMU TaHHBIMH

[ToBTOpEHue, 0000IICHHE,
CHCTEMaTH3aLs

20

IToBTOpEHUE
OCHOBHBIX ITOHSITHMI
1 METOJIOB KypPCOB 5
M 6 KJIaccoB,
00001IEHNE U
CHCTEMAaTH3aIs
3HAaHUM

BouruncasTh 3HaYEHUS BBIPAXKCHUH, COAEPKALNX
HaTypaJibHbIE, LIEJIBIC, TTOJIOKUTEIIBHBIE U OTPULIATEIbHBIE
Yyucia, OOBIKHOBEHHBIE U JACCATUYHBIE APOOH, BBITIOIHATh
npeoOpa3oBaHus YUCET U BBIPAKCHUH.

Boi0upaTh cioco0d cpaBHEHUS YK CEN, BBIYMCICHUM,
NPUMEHSTH CBOICTBa apu(PMETUUECKUX JEHCTBUN

JUISL pallMOHAIU3alMd BEIYMCIICHHM.
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Pemats 3agaum u3 peabHON KU3HU, IPUMEHATH
MaTeMaTH4YecKHe 3HAHMS JIJIs PEIIeHUs 3a/1a4 U3 APYTUX
IPEIMETOB.

PemaTp 3a1a4u pa3HbIMH CIOCO0AMH, CPABHUBATD,
BbLIOMPATH CIOCO0BI PEIICHUA 3a/1a4UH.

OcyumecTBJIATh CAMOKOHTPOJIb BBINOJHIEMBIX ACHCTBUM U
CaMOIIPOBEPKY pe3yibTaTa BIYMUCICHUM

OBIIEE KOJIMYECTBO
YACOB IIO ITPOIPAMME

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

(1D 491477)

INOACHUTEJIBHAA 3AIITMCKA

AnreOpa siBIIsieTCA OJHUM U3 OMOPHBIX KypCOB OCHOBHOTO OOIIEro 00pa3oBaHUS:
OHa O0eCIeYrBACT M3YYCHHE APYTUX AUCITUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaK M
TYMAaHUTAPHOI'O LUKIIOB, €€ OCBOEHUE HEOOXOAUMO JUIsl MPOAOJKEHUSI 00pa30BaHUs U
B TOBCEJIHEBHON >XKuW3HH. Pa3BuTHe y o0Oyyaronmxcs Hay4dHBIX NPEICTaBICHUN
O TPOUCXOXKIACHUU M CYIIHOCTH aireOpamyeckux aOCTpakiuid, croco0e OTpa)KeHUs
MaTeMaTUYECKOW HAyKOW SIBJICHHMM W TPOIECCOB B MPUPOJE U OOIIECTBE, POJIH
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET
(GbOopMUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS U KAyeCTB MBIIUICHUSI, HEOOXOJAMMBIX
TS aJlaliTallid B COBpeMEHHOM Iu(poBoM oObiiecTBe. M3ydueHue anreOpsl ooecreunBaeT
pa3BUTHE yMEHUs HaOII0JaTh, CpaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaThH CBOU
JNEUCTBUS M BBIBOJBI, (QOpMYIUpOBaTh yTBepxkAcHUA. (OCBOGHHE Kypca anreOpbl
oOecrieunBaeT Pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYaroOlIUXCsA: OHU MCIOJIb3YIOT
JNETyKTUBHBIE W WHAYKTUBHBIE paCCYyXICHUSA, OO0O0OIIEHME W KOHKPETU3AIHUIO,
abcTparupoBanue u ananoruto. O0ydeHue anredpe mpeanoiaraeT 3HaYuTeIbHbIN 00bEM
CaMOCTOATENbHON JeATEIbHOCTH OOYYAIOIINXCS, TTO3TOMY CaMOCTOSATENIbHOE PEIICHUE
3a/1a4 SBJISIETCS peanu3alnuen 1eaTeIbHOCTHOTO MPUHIUIIA 00yUeHHUS.

B crpykType mporpammbl yuyeOHOro Kypca «AmnreOpa» Juisi OCHOBHOTO OOIIEro
o0pa30BaHHsI OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Ywucna v BBIYUCIICHUS», « AJreOpandecKue BRIPaXKEHU», « Y paBHEHUS U HEPABEHCTBAY,
«Dyuknuny. Kaxnas w3 3THUX COAEPKATEIbHO-METOJIUYECKUX JIMHUNW pa3BUBACTCS
Ha NPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJCUCTBYS C APYTMMH €ro JUHUSIMHU.
B xozae n3zydenns yueOGHOTO Kypca 00yJaroIIMMCst TPUXOUTCS JJOTUYECKU PacCykKAaTh,
UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN $3bIK. B CBsI3W ¢ 3TUM B mOporpammy
y4e0HOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKHU, MIPEACTABICHHBIC
BO BCEX OCHOBHBIX pa3jielax MaTeMaTUYeCKOro OO0pa3oBaHUS U CIIOCOOCTBYIOIIHE
OBJIAJICHUIO OOYYarONIMMHUCS OCHOB YHUBEPCAJIHLHOTO MAaTEMaTHUYECKOTO S3bIKA.
CopeprkaTenbHON U CTPYKTYPHOU OCOOCHHOCTBIO YIEOHOTO Kypca « AnreOpay sIBIseTCs
€ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHUA «Yucia U BRIYUCICHUS» CIIYKUT OCHOBOM JUIsl JAIbHEHIIErO
W3Y4YCHUS] MATEMATHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIMIUXCS JIOTUYECKOTO
MBIIUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  aNTOPUTMAMHU, a TakKKe
NPUOOPETEHUIO0 MPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JIsi MOBCEAHEBHOM IKU3HH.
Pa3BuTue MOHATHSA O 4MCIE€ HA YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHMs CBS3aHO
C palMOHAIBHBIMU U HUPPAIMOHAIBHBIMU YUCIaMHu, (OPMUPOBAHUEM IIPEICTABICHUN
O JEHWCTBUTEIBHOM YHCJIE. 3aBEPIICHHUE OCBOCHHS YHUCIOBOM JIMHUA OTHECEHO

K CpellHeMY 00111eMy 00pa30BaHMUIO.
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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 Y4eOHBIH MaTepuaj TPYNIHPYETCS BOKPYT PallMOHATBHBIX BBIPAKCHUH.
Anrebpa JIEMOHCTpUPYET 3HAUCHHUE MAaTEMaTHKH KakK s3bIKa JUI  MOCTPOCHHSI
MaTEeMaTUYECKUX MOJIeJIeH, OTMMCAHMSI POIIECCOB 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 HCCISAOBAHUS Pa3HOOOPA3HBIX IMPOIECCOB M SBICHUN B MPHUPOJAC U
oOmiecTBe. M3ydenne Marepuana CrocoOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS YMEHUS
WCITOJIB30BATh PA3JIMYHbBIC BHIPA3UTEIBHBIC CPEICTBA SI3bIKA MATEMATHKH — CIIOBECHBIC,
CUMBOJIMUECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (GOPMUPOBAHUE MPEJICTABICHUN O POJIU
MaTE€MaTHUKH B pa3BUTUHU IUBUIM3AIUU U KYJIbTYPHI.

CornacHo yueOHOMY TuTaHy B 7—9 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,
IPaBUJIAa PACKPBITUS CKOOOK U MPUBEACHMSI TOAOOHBIX CIAaraeMblIX.

CBoliCcTBa CTENEHU C HATYpaJIbHBIM ITOKA3ATEIEM.

OpHowieHbsl M MHorowieHel. CreneHb MHorowieHa. CioOXeHHe, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. POpMyJIbl COKPAIIEHHOIO YMHOYKEHUS: KBaApaT CyMMbl U
KBaJparT pa3zHocTu. PopMyiia pa3HOCTH KBaJIpaToB. PaznokeHHe MHOTOYJIEHOB
Ha MHOKUTEIH.

YpaBHeHMs U HEPaBeHCTBA

VYpaBHEeHUE, KOpEHb YpaBHEHUWs, MpaBwia NOpeoOpa3oBaHUs  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, 3amanabix (popmynamu. Urtenue
rpadukoB peanbHbIX 3aBucuMocTell. [lonarue Qynkiuu. ['paduk dynkuuu. CBoiicTBa
bynaknuid. JInaeitnas Gyukmus, e€ rpaduk. ['paduk dynknum y = |x|. I'padmueckoe
pelIeHUE JTUHENHBIX YPABHEHUN U CUCTEM JIMHEUHBIX YPAaBHEHUM.

8 KUIIACC
Yuciia 1 BbIYUCTCHUSA

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

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

AJiredpanyeckue BbIPaKeHHs
KBaapaTHelli TpEXWIeH, pa3ioKeHHE KBAJIPAaTHOTO TPEXWIeHa Ha MHOXHTEIH.
Anre6panueckas 1pods. OCHOBHOE CBOMCTBO anredpandeckoii 1podu. CioxeHue,
BBIUMTAHUE, YMHOKEHHE, JISJICHUE areOpandecKux qpooeii. PanimonanbHble BEIpaKESHUS
U UX IpeoOpa3oBaHue.
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YpaBHeHMs U HEPAaBEHCTBA

KBampatHoe ypaBHeHue, (opMyna KOpHEH KBaJpaTHOrO ypaBHeHHUs. Teopema
Buera. Pemienue ypaBHEHUH, CBOISIIIMXCS K JIMHEWHBIM M KBaapaTHbIM. [Ipocrenimme
JTpoOHO-paIMOHAIbHBIE YPAaBHCHHUS.

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

Perienrie TeKCTOBBIX 3a71a4 aJIreOpandecKiM CIIOCOOOM.

YHucnoBble HEpPAaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO C OJHOM MEPEMEHHOM.
PaBHOCHIIBHOCTDh HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOM NepeMeHHON. CHCTEMBI
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 KUIACC
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 JIEVICTBUTEIBHBIX 4yucell, apu(pMeTHIECKUe JEUCTBHS
C ICUCTBUTEIIBHBIMU YHCIIAMU.

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

[TpubnuxEHHOe 3HAYCHHE BEJIMYMHBI, TOYHOCTH MpUONMKeHUs. OKpyrieHue
yucen. [Ipukuaka v onieHKa pe3yJbTaTOB BBIYMCIICHUN.

YpaBHeHus U HEPABEHCTBA

JlunentHoe ypaBHeHue. PemieHne ypaBHEHUN, CBOIAIIMXCA 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
JMHEWHBIX HEPABEHCTB ¢ OJHOU nepemeHHoU. KBagpaTHbie HepaBeHCTBaA. ' paduueckas
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.

N300paxxeHre 4ieHOB apu(phMETUUECKON U T€OMETPUUECKON MPOrpecCuil TOUKaMu
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

BrinonssTh, coueTast yCTHbIE U MUChbMEHHBIE TPUEMBI, apU(PMETUIECKUE IEHCTBUS
C pallMOHANIBHBIMHU YUCIIAMH.

HaxonuTth 3Ha4eHUs1 YUCIOBBIX BBIPAKCHHM, TPUMEHSITH PA3HOOOpa3HbIE CIIOCOOBI
¥ PUEMBI BHIYUCIICHHS 3HAYCHUH APOOHBIX BBIPAKECHUH, COMNEPKAIINX OOBIKHOBEHHBIC
U JECATHYHBIC TPOOH.

[Tepexoautes oT omHOW (OPMBI 3amUCH YUCeN 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 NMpPU3HAKU JNEIUMOCTH, PA3JIOKEHHE HAa MHOXHUTEIW HaTypAIbHBIX
quced.
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Pemath npakTHKO-OpUEHTHPOBAHHBIE 331a9H, CBI3aHHBIC C OTHOIICHUEM BEJIMYHH,
IPOIOPITUOHAILHOCTRIO  BEJIMYHMH, TPOICHTAMH, WHTEPIPETUPOBATH PE3yJIbTaThl
peleHuns 3a1a4 ¢ YIETOM OrpaHUYCHHI, CBA3aHHBIX CO CBOHCTBAMHU PacCMaTPUBAEMBIX
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 OJHOYIIEHA HA MHOTOYWIEH U MHOTOYJIEHA HA MHOTOYJIEH,
MPUMEHSITEH (HOPMYJIBbI KBaJIpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh pa3ia0KeHUE MHOTOWICHOB HA MHOXKHUTEIM € IIOMOIIBIO BEIHECEHHUS
32 CKOOKHM OOIIEro MHOMHUTENS, TPYNIUPOBKH CIIAraéMbIX, HNPUMEHEHUs (opmys
COKpAILLIEHHOI'O YMHOXEHUS.

[IpuMeHsATh mpeoOpa3oBaHWsd MHOTOWICHOB JUIsl PEIICHUS Ppa3IMYHBbIX 3a/1a4
Y3 MaT€MaTUKU, CMEXHBIX 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, SBISIOIUXCS 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[€Ha, KOJIWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMmsi, 00bEM paboThI.

Haxoauts 3HaueHue pyHKINM 10 3HAYEHUIO €€ apryMEeHTa.

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

[IpeameTHBIC pPE3yNbTAaThl OCBOSHHUS NPOTPAMMBI 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, COJEpKAIIUX KBAJIpaTHbIE KOPHU, MCIIOJb3Yysl CBOMCTBA
KOpHEM.

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

AuredpanvecKkue BbIpasKeHHUs

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

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.

IIpoBoauTE MpOCTENUIINE UCCIECAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHUH, 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.

Haxomutes 3Ha4YeHHs CTENEHEW C LEIbIMH MOKA3aTEIsIMA U KOPHEW, BBIYUCIATH
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 UM 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, M300pakaTh PEIICHUE CHUCTEMbl HEPABEHCTB Ha YHCIOBOU
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
Haumenoanue paznena |KomnuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH 00YJarOIINXCS
(Templ) Kypca 4acoB coepKaHue
Uucna v BBIYMCIICHUS. 25 [TonsiTne CucreMaTu3upoBaTh U 000ralIaTh 3HAHUS
PanyoHanbHbIe Unicna pPalMOHAIIBHOTO Yucaa. | 00 OOBIKHOBEHHBIX U IECATUYHBIX JPOOSX.
Apudmernyueckue CpaBHMBATH U YNOPSII0YMBATH APO0M, MpeoOpPa30BbIBAS
NENCTBUS IPU HEOOXOIUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C palMOHaIbHBIMU
yuciamu. CpaBHEHHUE,
yHOPSIIOYMBAHUE
palMOHAIBHBIX YUCEIL.
Crenenb

C HaTypaJbHbIM
IIOKA3aTeJEM.
Pemenne oCHOBHBIX
3ajJa4 Ha Ipoou,
IIPOLICHTHI

Y3 PEAJIbHOU
MPaKTHUKHU.

[Ipu3Haku nenmumocTy,
pa3noKeHU

Ha MHO>XXUTEIN
HATypaJIbHBIX YHCEIL.

OOBIKHOBEHHBIE B JICCTUYHBIE, B YaCTHOCTH B OECKOHEUHYIO
TECATUYHYIO IPOOb.

IIpuMeHsATH pa3Ho00pa3HbIe CIIOCO0bI U NPUEMBI
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
JICTICHHE IECATUYHBIX APOoOeH K AECHCTBUSAM C 1ETBIMH
YUCTIAMU.

IIpuBoAUTH YKCI0BbIEe U O0yKBEHHbIE IPUMeEPBI CTEICHU
C HaTYpaJIbHBIM IMOKa3aTeIeM, OOBSICHSIS 3HAUCHHUSI
OCHOBAHHUSI CTENIEHHU U MOKa3aTelis CTeNeHU, HAXOIUTh
3Ha4ueHHus cTeneHel Buaa a" (2 — moboe paluoHaIbHOE
YHUCIO, N — HATypaJIbHOE YKCIIO).
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PeanbHbie
3aBUCUMOCTH. [Ipsmas
u oOpaTHas
IPONOPLUHUOHAITIBHOCTH

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 YaCcTU, IPOLIEHTHI, IPOTIOPIIUH,

Ha HaXO0XJICHUE IpoOu (MPOLIEHTA) OT BEJIMYMUHBI U
BEJTMYUHBI TI0 €€ 1poOu (TIPOLIEHTY ), ApOoOH (MPOIIEHTA),
KOTOPBIN COCTABJISIET OJIHA BEJIMYUHA OT JIPYTOM.
IIpuBoaAUTH, pa30MpPaTh, OLEHUBATDH PA3TUYHBIC PEIICHUS,
3aMuCH PEIICHU TEKCTOBBIX 3a/1ad.

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

PemiaThb npakTUKO-OpUEHTUPOBAHHBIE 33]]a4H HA IPOOH,
MPOLICHTHI, PSIMYIO U 00PATHYIO MPOMOPIIMOHAIIBHOCTH,
POTIOPIIAH

AnreOpandeckue
BBIPKCHHUSI

27

bykBeHHbIE
BBIPAKEHUS.
[IepemenHsbIe.
Jlonmyctumeie
3HA4YCHUSA
IIEPEMEHHBIX.
DopMyIIbI.

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

B MHOTOWIEH MPUBEJICHUEM MOJOOHBIX CIaraeMbIX,
pPacKphITHEM CKOOOK. BBINOIHATH YMHOXXEHUE OTHOUJICHA
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[IpeobpazoBanue
OYKBEHHBIX
BBIPKCHUMH,
pacKpbITHE CKOOOK U
MIPUBEAECHUE

HO,Z[O6HI>IX cJlaraCMbIX.

CBoMCTBa CTEIICHU
C HaTypaJIbHBIM
MOKa3aTeJIeM.
MHOro4ieHsbl.
CrnoxeHnue,
BBIYUTAHHE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyIbl
COKpAILIEHHOTO
YMHOXKEHUS.
Paznoxxenue
MHOTOYJICHOB
Ha MHO>KUTEIU

Ha MHOTOWIEH ¥ MHOTOWIEHA HA MHOTOYJICH, MPUMEHSATh
dbopMyIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.
OcymecTBJIATH PA3J10KEHNE MHOTOWICHOB HA MHOXKHUTEIH
MyTEM BBIHECCHHSI 32 CKOOKH 00IIIETr0 MHOXKHUTEIS,
npuMeHeHUsT (HOPMYJIIbI PA3HOCTH KBaIPATOB, POPMYIT
COKpAIIEHHOTO YMHOKCHHUS.

IIpumeHsATH MpeoOpa3oBaHKe MHOTOUYJICHOB JIJIsI PEIICHHUS
Pa3IMYHBIX 33]1a4 U3 MAaTEMATHKH, CMEKHBIX ITPEAMETOB,
U3 peaIbHON MPAKTHUKHU.

3HAKOMUTBHCS € MCTOPHEN Pa3BUTHS MaTeMaTUKU

YpaBHEHUS Y HEPABEHCTBA

20

YpaBHeHuUeE, IpaBuia
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCHUIIBHOCTh
YPaBHECHUN.
JIuHerHoe ypaBHEHUE

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

K paBHOCUJIBHOMY eMy Oosiee nmpocTtoro Bujaa. IIpoBepsTs,
ABJISICTCS JIM KOHKPETHOE YUCJIO KOPHEM YPABHEHHS.
IHox0upaTs mpuMepbI Nap YKCE, SBISIONIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IByMsI IEPEMEHHBIMH.
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C OJTHOM IEPEMEHHOU,
pEILICHUE JTUHEUHBIX
ypaBHEHUU. Pemienue
3a/1a4 C MOMOUIBIO
YPAaBHEHH.
JIuHenHoe ypaBHEHUE
C AByMSA
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema 1Byx
JIMHEWHBIX YPABHEHUN
C AByMA
IIEpEMEHHBIMU

CTpouTthb B KOOPAUHATHOM MIOCKOCTU TpaduK JTUHEHHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSCh TPaPUKOM,
NPUBOAMTH IPUMEPbI PELICHUST YPABHEHUS.

HaxoauTh penieHue CUCTEMBbI ABYX JUHEHHBIX YPABHEHUMN
C IBYMSI IEPEMEHHBIMU.

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

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJy4EHHBIN
pe3yabTar

KoopauHatel v rpaduky.
DOyHKIMU

24

Koopnnnara Touku
Ha npsMoil. YucnoBbie
IIPOMEKYTKHU.
Paccrositane mexny
IBYMS TOUYKAMU
KOOPJIMHATHOM
IPSIMOM.
[IpssmoyrosnbHas
CHUCTEMA KOOPAUHAT
Ha IUIOCKOCTH.
[Tpumeps rpadukos,
3aJJaHHBIX
dopmynamu.

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

C TIOMOIIIBIO ITU(POBBIX JTAOOPATOPHIA.

I[IpuMeHsATH, H3y4YaTh NPeUMYIIECTBA,
HHTEPHPETHPOBATH IPAPUIECCKUI CTIOCOO MTPEICTABICHUS
U aHaJIM3a pa3HOOOPa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTh NOHATHE PYHKIIMH, OBJIAJICBATh
(GYHKIIMOHATBHOW TEPMHUHOJIOTHEH.

Pacno3naBatsp quHelHY0 QyHKIMIO Y = KX + b,
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Yrenue rpadukos
peatbHBIX
3aBUCUMOCTEN.
[Tonstue GhyHKIMN.
I'paduk dpynkImM.
CaoiicTBa pyHKIUH.
Jluneitnas GyHKIMS.

OIMCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUI

K03 durmeHToB K u b.

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

[IpuBOINTH MPUMEPHI JIMHENHBIX 3aBUCUMOCTEHN B PEAIBHBIX
IIPOIIECCAX U SIBJIICHUSX

[TocTpoenue rpaduka
JTUHEWHON (PYHKIIUH.
I'paduk pynxuun
y=|x]|
[loBTOpEeHuEe 1 00001IeHNE 6 [ToBTOpEHUE Bbi0upaTh, IpUMEHATH OLIEHUBATH CNIOCO0OBI CPAaBHEHUS
OCHOBHBIX IOHATUI YKCeJl, BBIYUCICHU, TPeoOpa30BaHUid BBIPAXKEHHUI,
U METOJIOB Kypca pElIeHs] ypaBHEHUH.
7 xnacca, 00001IeHIEe OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJIHAEMBIX IEUCTBHUI U
3HAHUU CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHM, TPeoOpa30BaHui,
ITOCTPOCHHUM.
Pemiats 3aga4un u3 peanbHOU )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHue 3HAHMSA JIJIsl pellieHUs 3a/1a4 U3 APYTUX
IIPEIMETOB.
PemaTe TeKCTOBBIC 32/1a4H, CPABHUBATH, BBIOUPATH
CIoCo0bI pEIICHUA 3a/1a4n
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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8 KUIIACC
HaumenoBanue pazgena |KosmuecTtBo OcHoBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYarOIIMUXCS
(TemnI) Kypca 4acoB CoJIepKaHue

Uucna v BBIYMCIICHHUS. 15 KBangpaTHbIil KOpeHBb DopMyJTHPOBATH ONpeeeHUue KBaIpaTHOTO KOPHS

KBagpaTHbie KOpHU u3 uncia. [lonarue U3 yncina, apuMEeTHIECKOro KBaIpaTHOTO KOPHS.
00 UppaMOHAIIBHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucnue. JlecsTuuHbie U3 YKCJIa, HCHOJIb3YS MPU HEOOXOAUMOCTH KAJIBKYJIATOP.
IPUOIINKEHUS OueHuBaTh KBaJpaTHbIC KOPHU LEIBIMU YUCIAMHU U
HppanuoHaIbHbIX JECATUYHBIMU JPOOSMHU.
quced. CpaBHUBATH U YNOPAA0YUBATH PAIMOHAIIBHBIC U
JlelicTBUTENBHBIE VMppalMOHAIBHBIEC YUCIA, 3aMIMCAHHBIE C TIOMOIIBIO
yucna. CpaBHeHHE KBaJpaTHBIX KOPHEM.
JNEUCTBUTEIBHBIX HccnenoBath ypaBHEHUE x* = &, HaXOUTb TOYHbIC
quces. npubInKEHHBIE KopHU Tipu a > 0.

YpaBHeHME BU1a
X* = a.
CaoiicTBa

apuPpMETHICCKUX

KBaJ[PaTHBIX KOPHEM.

[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKCHUMH,
COJIepIKaIIIX
KBaJIpaTHBIEC KOPHU

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

Jloka3bIBaTh CBOMCTBA apu(PMETHUECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JUIsl MPeoOpa3oBaHus BEIPAKESHUH.
BoInoJHATH NPpeo0pa30BaHUsA BBIPAKECHUI, COJEpKAIINX
KBaJIpaTHbIC KOPHU. BeIpaxarh nepeMeHHbIE

U3 FeOMETPUYECKUX U puznueckux Gopmyi.

BouruncasaTh 3HAYEHUA BBIPAXKECHUH, COAEPKALINX
KBaJIpaTHBIE KOPHU, UCTIONB3YS ITPU HEOOXOIUMOCTH
KQJIBbKYJIATOP.
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Hcnoab3oBaTh B X0/€ pELICHU 3a/1a4 JJIEMEHTapHbIE
IPECTaBICHUS, CBA3aHHbIE C IPUOIMKEHHBIMU 3HAYEHUSAMU
BEJIMYUH.

3HAKOMUTBCS C MCTOPHMEN Pa3BUTHS MaTEMaTUKU

Yriciia U BEIYUCIICHUA.

CrerneHb ¢ eIbIM

DopMyJTHPOBATH ONpeieIeHUe CTEIICHU C LIEJIbIM

CreneHs € LeIbIM II0Ka3aTEIIEM. II0Ka3aTEeIIEM.
[MOKa3aTeyieM CranpapTHas 3anuch IIpeacraBiasATh 3anMCch OONBIIMX U MAJIBIX YUCEN
quca. B CTaHAApTHOM Buje. CpaBHHBATh YNCJIA U BEJIMYUHBI,
Pa3mepbl 00bEKTOB 3aMMCcaHHbIe ¢ UCNOIb30BaHueM crenenu 10.
OKpPY’KaroLIEro MUpa Hcnonb3oBaTh 3alIUCh YUCEll B CTAHAAPTHOM BHJIE
(OT BJIEMEHTAPHBIX JUTSL BBIPAQXKEHUS pa3MEPOB O0BEKTOB, JJIUTEIBHOCTH
YaCTHULL IIPOLIECCOB B OKPYKAIOILIEM MUpE.
110 KOCMUYECKUX DopMyJTHPOBATH, 3aAlIUCHIBATH B CHMBOJINYECKOH (popme
O0OBEKTOB), Y WUTIOCTPUPOBATh PUMEPAMM CBOMCTBA CTENIEHU
JUTUTEITBHOCTD C LEJIBIM NIOKA3aTENEM.
IIPOLIECCOB IIpuMeHATH CBOWCTBA CTENECHU JIJIs1 TPeoOpa3oBaHus
B OKpY’KalOIlEM MHUPE. | BBIPAKECHUH, COAEPKALIUX CTEIICHU C LIEJIBIM ITI0KA3aTEIIEM.
CBolicTBa CTENIEHU BbInoaHsATH AeHCTBUS C YHCIaMH, 3alIMCAaHHBIMU
C LIEJIBIM IOKa3aTeIeM | B CTAaHJAPTHOM BHJIE (YMHOXEHUE, IEJICHUE, BO3BEICHUE
B CTCIICHb)
Anrebpandeckue KBanpartnsiii Pacno3HaBaTh KBaIpAaTHBIN TPEXUJICH, YCTAHABIINBATD
BbIpakKeHUsA. KBagpaTHbIi TPEXUJICH. BO3MOKHOCTb €T0 Pa3j0KEeHUsI HA MHOKUTEIIH.
TPEXUIEH Paznoxenne PackiaabiBaTh HA MHOKUTEIU KBAJPATHBIN TPEXUJICH
KBaJpPaTHOTO C HEOTPULATEIbHBIM JUCKPUMUHAHTOM
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TpEXUIICHA
Ha MHOXUTEIU

Anrebpanyeckue
BBIPAKCHHS.
Anrebpandeckas 1po0b

15

Anrebpandeckas
npo6b. JlomycTumeie
3HAYCHUS
MePEMEHHBIX,
BXO/ISTITIX

B alireOpanyeckue
BBIPKCHHS.
OCHOBHOE CBOMCTBO
anreOpanyeckoit
npobu. CokpalleHue
TpOOeii.

Crnoxenue,
BBIYMTAHUE,

YMHOXCHHC U JCIICHHUC

anredpandecKux
TpoOeii.
[IpeoOpazoBanue
BBIPAKCHUMH,
COJIepIKaIIIX
anreOpandecKue
Ipobu

3anuceiBaTh anredpanyeckue BolpakeHus. Haxoaurs
00JacTh onpeAesieHUs palliOHATILHOTO BHIPAYKEHUSI.
BBINOJIHATH YHCIIOBBIE IOJCTAHOBKH U BBIYMCJIATH
3HaYeHHUe JpOoOH, B TOM YHCIIE C TOMOUIbIO KaIbKYJISTOpPA.
DopMyIMPOBaTHh OCHOBHOE CBOMCTBO alreOpanyecKon
IpoOU ¥ MPUMEHATH €ro [l IpeoOpa3oBaHusl Ipooeil.
BbInoaHATH AeiicTBUA ¢ aaredpanyecKuMu ApoOsMH.
[IpuMeHnsTh npeoOpa3oBaHUsl BRIPAKEHUN JJI PEIICHUS
3ana4y. BeipamxaTth nepemennble u3 Gopmy (HGU3NIECKUX,
F€OMETPUYECKUX, OMUCHIBAIOIINX OBITOBBIE CUTYaIUH )
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YpaBHEHUS U HEPABEHCTBA. 15 KBagpaTHoe Pacno3HaBaTh KBaJIpaTHbIEC YPABHEHHUS.

KBazgpaTHble ypaBHEHUs ypaBHeHue. Henonnoe | 3amucwhiBaTh GopMyJry KOpHEH KBaJIpaTHOTO YPAaBHEHHS;
KBaJpaTHOE pelaTb KBaJApaTHbie YPABHEHUS] — IOJIHBIE U HETIOJIHBIC.
ypaBHeHue. opmyna IIpoBoauTh MpocTeiinue UCcJIe0BAaHUA KBaJAPATHBIX
KOpPHEU KBaJIPaTHOIO YPaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHeHHs, CBOAAIIMECS K KBAIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TEPEMEHHOM.
Pemenue ypaBHeHui, HabropaTh 1 aHAJIU3MPOBATH CBA3b MEXIY KOPHSIMH U
CBOJALLUXCS KO3 duIMEHTaMH KBaJAPAaTHOTO YpaBHEHMUS.
K KBQ/IPaTHBIM. dopmyaupoBaTh TeopeMy Buerta, a Takxe 0OpaTHYyIO -
[Ipocreiimue npoOHO- | Teopemy, MIPUMEHSTh 3TU TEOPEMBI 1JIS PEUICHUS
palrOHAJIbHBIE 3azaad4.
ypaBHEHMUS. Pemath TeKkCTOBBIE 321a4UH aNTreOpanyecKUM CIIOCOOOM:
Pemenne TekCTOBBIX NEPEXOJIUTh OT CIOBECHOU (POPMYITMPOBKU YCIOBUS 3aa4U
3a/1a4 € IOMOLIBIO K aJireOpandecKkoi MoJIeI MyTEM COCTaBIICHUS YPAaBHEHMS,
KBaJPAaTHBIX pelaTh COCTaBICHHOE YPAaBHEHUE; NHTEPIIPETUPOBATD
YpPaBHEHUM pe3yabTar.

3HAKOMUTBCS € MCTOPHMEN Pa3BUTHS aNTreOphbI
YpaBHEHUS U HEPABEHCTBA. 13 JInnelHOE ypaBHEHNE PacniozHaBaTh JTMHENHHbBIE YDABHEHUS C IBYMs

CucreMbl ypaBHEHUN

C ABYMsI
epeMEHHBIMHU, €T0
rpaduk, IpuUMEpPbI
pelIeHUs] YPAaBHEHUM
B LEJIBIX YHCTIAX.
Pemenue cucrem aByx
JIMHEWHBIX YPAaBHEHUMN

NIEPEMEHHBIMH.
CrpouTh rpaduky TMHEHHBIX YPABHEHHM, B TOM YHCIIE
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
MIEPEMEHHBIMM.
[Ipumeps! pemenus
CHCTEM HEJIUHEHHBIX
YpPaBHEHUM C ABYMSI
MIEPEMEHHBIMU.
I'paduueckas
HHTEpIIpeTalus
YpaBHEHHUS C ABYMS
MIEpEMEHHBIMU U
CHCTEM JIMHEHHBIX
ypaBHEHUM C IByMS
MIEPEMEHHBIMMU.
Pemenne TeKCTOBBIX
3aJa4 C IIOMOIIbIO
CHUCTEM YpPaBHEHUI

Pematb npocTeime cucTeMsl, B KOTOPBIX OJHO

Y3 YPABHECHUM 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.
Hepasenctpa

12

YHucnoseie
HEPABEHCTBA U UX
CBOKCTBA.
HepapeHcTBO ¢ oqHOM
IIEPEMEHHOU.
Jlunerinbie
HEPABEHCTBA C OJIHOMN
IIEPEMEHHOU U UX
peuenue. Cucremsl
JIMHENHBIX HEPABEHCTB

D opMyJIMPOBATH CBOMCTBA YKCIIOBbIX HEPABEHCTB,
WJUTIOCTPUPOBATh UX HA KOOPAUHATHOM IIPSMOM, 10KA3bIBATH
anreOpanyeckK.

IIpuMeHSATH CBOMCTBA HEPABEHCTB B XOJI€ PELIECHUS 3aa4.
PemiaTe nuHElHBIE HEPABEHCTBA C OJHOM ITIEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YMCIIOBOM MPSMOM.
PemaTh cucteMbl THHEHHBIX HEPABEHCTB, M300paxaTh
pelLIEHNE CUCTEMBI HEPABEHCTB HA YMUCIIOBOW MPSIMOU
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C OHOM NEPEMEHHOU
U UX PEIICHUE.
N3obOpaxenue
pELIEHNs TUHENHOTO
HEPABEHCTBA U UX
CHCTEM Ha YMCJIOBOM
IIPSMOM

OyHKIUH.
OCHOBHBIE ITOHATUS

[lonsiTue pyHKUUU.
OO6nacTp onpeeneHus
Y MHO>KECTBO
3HAYECHUN (PYHKIUH.
Crioco0sI 3a1aHus
byHKIIUH.

I'padux byskImH.
CaoiicTBa (hyHKLIMH,
UX 0TOOpaKeHHe

Ha rpaduke

Hcnoab3oBath PyHKIIMOHATIBHYIO TEPMHHOJIOTHIO U
CHUMBOJIUKY.

BoruucasaTs 3Havennss GyHKINA, 3aJaHHBIX HopMyTiaMu
(mpu HEOOXOAMMOCTHU UCIIOIB30BATh KAJIBKYJIISTOD);
COCTABJISAITH TA0JIMIbI 3HAYEHUH QYHKIUU.

CtpouTh o TOuKaM rpaguku GyHKIIUN.

OnuceiBaTh CBOMCTBA PYHKIIMU HA OCHOBE €€
rpaguuecKoro npeacTaBICHUsI.

Hcnoab3oBath PyHKIIMOHATBHYIO TEPMHHOJIOTHIO U
CHUMBOJIMKY.

HccaenoBath npuMepsl rpa@uKoOB, OTPAKAIONTUX PEATHHBIC
npoieccel U siBieHus. Il puBoauTh NpUMeEpPBI ITPOLECCOB U
SIBJICHUH C 3aJJaHHBIMH CBOMCTBaAMHM.

Hcnoab30BaTh KOMIBIOTEPHBbIE IPOrPAMMBbI

TSl TOCTpOoeHus TpadukoB QYHKIIUNA U U3YUEHUS] UX CBOMCTB

OyHKIUH.
Yucnosbie PyHKINN

YreHue 1 mocTpoeHUE
rpadukoB QyHKIHHA.
[Tpumeps! rpadgukoB

HaxoauTs ¢ nomombio rpaduka QyHKIIMN 3HaAYCHUE OTHOM
U3 pacCMaTPUBAEMBbIX BEJIUYUH 110 3HAYCHUIO APYTOM.
B HecnoxkHBIX cilydasx BbIpaxaTb GOpMyJI0i 3aBUCHMOCTD
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dyHKImi,
OTPAKAIOITUX
pealbHbIC MPOLIECCHI.
OyHKIUH,
OIIHCBHIBAIOIINE
IPsIMYIO ¥ OOpPaTHYIO
MIPOTIOPITMOHAIEHEIE
3aBHCUMOCTH, UX
rpaduky.

['paduk pyHKIIH

y =X

OyHKIMU

y = Xz’ y = XS’
y=vxy=|x};
rpaduyecKoe peIicHue
YPABHECHUU U CUCTEM
YpPaBHECHUM

MEXKy BEJIMYNHAMMU.
OnuchIBaTh XapakTep U3MEHEHHUS OJJHON BETUYUHBI

B 3ABUCHMOCTH OT U3MEHEHUS APYTrOM.

Pacno3naBath BUIbI H3ydaembix QyHkiuid. [loka3piBaTh
CXeMaTHY€eCKHU I0JI0KEHNE Ha KOOPAUHATHOM IIJIOCKOCTH
rpadukoB GyHKImiA Buga: y = X5,y =X,y =vVx, Y = |x|.
HUcnoab3oBaTh PyHKIUOHAJIBHO-TPaUYecKHue
NpeACTABJICHUS JJIS PEIICHHS U UCCIIEIOBAHUS YPABHEHUN U
CHCTEM YpPaBHEHUM.

IIpuMeHsaTs nugpoBbIe pecypcehl I IOCTPOCHUS
rpagukoB QyHKIIHIA

[ToBTOpeHue u 06001ICHNE

[ToBTOpeHue
OCHOBHBIX MMOHSATHUM U
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIIEHNE
3HAHUM

Bpi0MpaTh, NPMMEHATH, OLIEHUBATH CIIOCO0BI CPABHEHUS
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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MaTeMaTUYECKUE 3HAHUS JIJIsl PEIICHUS 3a/1a4 U3 IPYTrUx
pEeAMETOB.

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

OBIIEE KOJIMYECTBO
YJACOB I10 I[TPOIPAMME

102
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9 KUIACC
HaunmenoBanue paznena  |[KommuecTBo OcHoBHOE OcCHOBHBIE BUJIBI I€ITEILHOCTH 00yUYarOIIMUXCs
(Tembl) Kypca 4acoB coepKaHue
Uucna 1 BEIYUCICHUS. 9 PaunonanbHbie yncna, | Pa3BuBaTh mMpeacTaBJ/IeHHs O YHCIIAX: OT MHOXKECTBA
JlelicTBUTENbHBIE YHCTIA UppalMoHaIbHbIC HaTypaJIbHBIX YUCEN 10 MHOKECTBA ACHCTBUTEIIBHBIX YHCEL.
YKCIIa, KOHEYHBIE U O3HaKOMHTBCS C BO3MOXXHOCTBIO ITPEICTABIICHHUS
OECKOHEYHbIE NEHCTBUTENLHOTO YMCIIA KaK OECKOHEYHOHN JAeCATUYHON
JECATUYHBIE IPOOH. JIpoOH, IPUMEHSTD JI€CITUYHbIE TPUOTKEHUS
MHO0xecTBO pPalMOHAIBHBIX U UPPAIIUOHAIIBHBIX YUCEN.
JIEVCTBUTEIBHBIX HN300paxaTh 1cHCTBUTEIBHBIC YACIA TOUKAMHU
YHUCET; KOOPJIUHATHOM IPSIMOM.
NENUCTBUTETbHBIE 3anucbIBaTh, CPABHUBATH U YIIOPAA0YUBATH
qyucia KaK JEHCTBUTEIbHBIE YUCIIA.
OEeCKOHEUHbIE BbInosHATH, coueTasi yCTHbIE U TUCbMEHHBIE PUEMBI,
NECSTUYHBIE TPOOH. apudgmMeTnyecKue AeiiCTBUSA C PAlMOHAIBHBIMU YUCIIAMH;
B3auMHO OIHO3HAYHOE | HAXOAMUTH 3HAYEHUS CTEIEHEH C LEIBIMU MTOKA3aTeISIMU U
COOTBETCTBHE MEXKY KOpHEW; BBIYMCJISATH 3HAUCHUS] YUCIOBBIX BBIPAKEHUM.
MHO>KECTBOM IHosyuyuTs npeacraBjieHne 0 3HAYUMOCTH
JeUCTBUTEITBLHBIX JEUCTBUTENbHBIX YHCEJT B MPAKTUYECKOU JeSTEIbHOCTH
YUCEJ U MHOKECTBOM YEJI0BEKA.
TOYEK KOOPJAMHATHOM AHAJIM3UPOBATH U JAeJIaTh BHIBOABI O TOUHOCTH
MPSIMOM. NPUOJIMKEHUS ACUCTBUTEIBHOTO YUCIA TPU PELICHUN
CpaBHeHue 3aja4.
JICHCTBUTEIILHBIX uncell, | OKPYIJIfATh JeHCTBUTEIbHBIE YUCIA, BHIOJHATH
apudmernueckue NPUKHWAKY pe3ybTaTa BBIYMCICHUH, OLeHKY 3HaYEHU I
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JICCTBUS

C ICUCTBUTEILHBIMU
YU CIIaMH.
[Tpubmmxénnoe
3HAYEHHE BEIUYUHBI,
TOYHOCTD
MPUOIVKEHUS.
OkpyrieHue yuces.
IIpukuaka U oleHKa
pEe3yJIbTaTOB
BBIYMCIICHUI

YU CJIOBBIX BBIpEl)KGHHfI.
3HAKOMHUTBLCH € HCTOpHeﬁ Pa3BUTHUA MATCMATHKHU

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OJTHOU
[IEPEMEHHOU

14

JIuneliHOE ypaBHEHUE.
Pemenne ypaBHeHui,
CBOISLLIUXCS

K JINHEHWHBIM.
KBangpaTHoe
ypaBHeHHUe. Pemenne
YPaBHEHHUH,
CBOISLLIUXCS

K KBaJpPaTHBIM.
buksanpartssie
YpaBHEHMUS.

ITpumepsl perenus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTEIICHEU

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

Pacno3naBars 1iesbie U IpoOHBIE YpaBHEHUS.

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

IIpeanarars BO3MOKHBIE CIOCOOBI PEIICHHS] TEKCTOBBIX
3a/1a4, 00Cy:KI1aTh UX U peliaTh TEKCTOBBIE 3a/1a4n
Pa3HBIMHU CITIOCOOAMH.

3HAKOMHUTBCS € HCTOPHEH PA3BUTHS MAaTEMATUKH
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Pa3JIoKEHUEM
Ha MHOKHUTEH.
Pemenne npobHoO-
palOHAIIbHBIX
YPaBHEHUM.

Pemntenne TekcTOBBIX
3a/1a4 anreOpandecKum
METOJIOM

YpaBHEHUS U HEPABEHCTBA.
CucreMbl ypaBHEHUN

14

YpaBHEHHUE C ABYyMS
IIEPEMEHHBIMH U €TO
rpaduk.

Cucrema n1Byx
JIMHEWHBIX YPAaBHEHUI
C AByMs
IIEPEMEHHBIMU U €€
peuieHue. Pemenne
CUCTEM JIBYX
YPaBHEHHM, OJTHO

13 KOTOPBIX JIUHEWHOE,
a Apyroe — BTOpou
CTEIICHH.
['paduueckas
WHTEpIIpETaLNs
CUCTEMBI yPABHEHUN

C IByMsI IIEPEMEHHBIMH.
PerieHne TeKCTOBBIX

OcBauBaTh U NPUMEHATH IPUEMBI PELIEHUSI CUCTEMBI
JIBYX JIMHEWHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OJJTHO YPaBHEHHUE HE
ABJISIETCS JINHEUHBIM.

Hcnoan3oBatrh GyHKIMOHAIBHO-TpaQUUECKUE
IIPEICTABIICHHUS ISl PeLICHUsI U MCCJIeI0BAHUS YPABHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYyJIMPOBKY YCIIOBHS 3aJ1a4u K alreOpanyecko Moienu
IyTEM COCTaBJICHUS CHCTEMBI YPABHEHUN; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI; HHTEPIPETUPOBATH
pe3ynbTar.

3HAKOMUTBCS ¢ HCTOPHMEH PA3BUTHSI MATEMATHKU
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnoseie Yurarsb, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTUIO.
CBONCTBA. BbInoJHATH IpeoOpa3oBaHus HEPABEHCTB, HCIOJIB30BATH
JIuneiinbie JUIsL IpeoOpa30BaHUs CBOMCTBA YMCIOBBIX HEPABEHCTB.
HEpPaBEHCTBA Pacno3HaBaTh JIMHENWHBIEC U KBAJAPATHBIE HEPABEHCTBA.
C OZJHOM IEpEMEHHOMN Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U VX PELICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucreMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHON U UX N300paxaTh penieHUe HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelIeHueE. HAa YHCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBanpaTHseie CHUMBOJIOB.
HEPABEHCTBA U UX Pemars kBagpaTHbIE HEPABEHCTBA, UCITONB3YS
pelieHue. rpaduyeckue npeacTaBIeHus.
['paduueckas OcBauBaTh U IPUMEHATh HEPABEHCTBA IIPU PELLICHUN
UHTEpIIpETaLns Pa3JIMYHBIX 33724, B TOM YUCJIE IPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
MIEPEMEHHBIMU
OyHKUIUH 16 KBanparuunas Pacno3naBaTh BUABI U3y4aeMbIX (DYHKIIHIA,

bynknus, e€ rpadux u
cBoiicTBa. [lapabona,
KOOPJIMHATHI BEPIITHHBI
napadoJibl, OCh

WITIOCTPUPOBATH CXeMATHYECKH, 00bSICHATH
pacnoJiokeHre Ha KOOPJAUHATHOM IIIOCKOCTH rpauKoOB

dynkiumii Buma: y = kx,y = kx+ b,y = kJ_y = X%
X
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CUMMETPHUH NapadoJIbL.
['paduku QyHKINA:
y =Kk,
y=kx + b,
k
y= -
X
y = X,
y = X,
y =V«
y = |x|

y =x°, ¥y =vx, y = | x| B 3aBHCHMOCTH OT 3HAYCHHi
K03((PUIIMEHTOB; ONMUCHIBATH UX CBOMCTBA.
Pacno3naBath kBagpaTruHyto GyHKIHIO 110 GopMyIIe.
IIpuBoauTH NpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaybHON KU3HU, PUZUKHU, TEOMETPHUH.

BoisBasaTh 1 0000111aTh 0COOCHHOCTH IrpaduKa
KBaJpaTUYHON PyHKIUU Y = ax® + bx+ c.

CTpouthb 1 N300pakaTh cXeMaTHYeCKH TPaPUKU
KBaJIpaTHUHBIX (PYHKIIHA, 3aJaHHBIX (hOpMyTamMu BUA
y=ax,y=zax’*+q,y=a(x+p):y=ax’+bx+c.
AHAJIM3MPOBATH U MPUMEHSATH CBOMCTBA U3YUYEHHBIX
GyHKIUH 1715 X TOCTPOEHUS, B TOM YHCIIE C IOMOILBIO
HM(POBBIX PECYPCOB

YucioBbie
MOCJIENOBATEILHOCTH

15

IToraTHe YnCIOBOI
MOCJIE/IOBATEIILHOCTH.
3amanue
MMOCJIEIOBATEIbHOCTH
PEKYPPEHTHOMU
bopmyoii u

dbopmyI0ii N-TO WieHa.

Apudmerrnueckas u
reoMeTpUYECKast
IIPOTPECCHH.
®opmyiibl N-To YieHa
apuPMETHIECKON U
F€OMETPHUUECKOMN

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH peYeBbie BHICKA3BIBAHMS C HCIIOJIb30BAHUEM
TEPMUHOJIOTHH, CBSI3AHHOW C IOHSITHEM
IIOCJIE0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
NOCJIEA0BATEIBHOCTH WU PEKYPPEHTHYIO (POPMYITY

¥ BBIYUCJIATH WICHBI [1I0CIEA0BATEIBHOCTEN, 3aJaHHBIX
3TUMU (HOopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU

MMOoCJICA0BATCIbHOCTH, €CJIM BLIITMCAHBI IICPBBIC HECKOJIBKO

€€ YWIEHOB.
Pacno3naBaTh apuMeTHUIECKYIO U TEOMETPHUECKYIO
MIPOTPECCUM MPU PA3HBIX CIIOCOOAaX 3adaHUs.
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MPOTPECCUI, CYMMBI
MEPBBIX N YJIEHOB.
N300pakeHne 1WICHOB
apuPpMETHIECKON U
r€OMETPUYECKOU
MPOTPECCUN TOUYKAMHU
Ha KOOPAWHATHOU
TJTOCKOCTH.
JInHenHbIl U
DKCIIOHEHIINAJILHBIN
pOCT.

CI10KHBIE IPOLIEHTHI

Pemarsb 3a7auu ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUYECKON 1 TEOMETPUUYECKON MPOrPeCcCUid, CyMMbI
MEPBBIX N YJICHOB.

N3006paxkaTthb 4ieHbI TOCIEIOBATEILHOCTH TOUKAMU

Ha KOOPJIMHATHOM MJIOCKOCTH.

PaccmarpuBath npuMepsbl NPOLECCOB U ABJICHUN

U3 peasbHOM JKU3HHU, WILTIOCTPUPYIOIINE U3MEHEHNE

B apu(PMETUYECKOIN MPOrpeccru, B TeOMETPUIECKOM
IPOrPeccuu; U300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpauyecku.

PemaTh 3anaum, CBsI3aHHBIC C YHCIOBBIMU
MOCJIEIOBATEILHOCTSIMH, B TOM YHUCJIE 3a7a4d U3 peabHOM
’KU3HH C UCTTOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTUH
(9NeKTPOHHBIX TaOIUII, TpaUUECKOTr0 KabKYJISTOpa U T.11.).
PemaTh 3a1a9n Ha CII0KHBIE TIPOIIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KQJIbKYJISITOPA).

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHS MAaTEMATUKH

[ToBTOpEeHue, 0000IICHHE,
cucTeMaTH3anus 3HaHUU

18

Yucaa u
BbIYMCJICHHS (3aIUCh,
CpaBHEHUE, NICHUCTBUS
C JICUCTBUTEIILHBIMU
YuCJIaMH, YUCIIOBas
npsiMasi; IPOLICHTHI,
OTHOIIICHHUS,
MIPOTNIOPLINH;

OnepupoBaTh NOHATHAMM: MHOXECTBO, ITOJAMHOKECTBO,
orepalyy HaJ MHOXECTBAMHU; MCIIO0JIb30BATh rpapuiecKoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTHUX
y4eOHBIX MTPEAMETOB.

AKTYaJqIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NedCTBHSA, CBSI3AHHbIE C YUCJIAMHU: HATYPAIBHOE YHCJIO,
IIPOCTOE U COCTABHOE YHCIIA, IETMMOCTh HaTypalbHbIX
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OKpYTJICHHE,
NpUOJINKEHNE,
OLIEHKA; pelIeHne
TEKCTOBBIX 3aj1a4

YyuCes, MPU3HAKU JICIMMOCTH, 1I€JI0€ YHUCIIO, MOIYJIb YHCIIA,
OOBIKHOBEHHAsI M IECITUYHAS JPOOHU, CTaHIaPTHBIN BU/T
qucia, apuMEeTUUIECKUN KBaJIpaTHBIN KOPEHb.
BbINoJIHATH 1eiicTBUS, CPABHMBATDH M YIIOPSA0YMBATH

apu(MeTHIECKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOU MPSMOH,
CII0COO0M) OKPYIJIATH YMCIA; BHINOJHATH MPUKUAKY H OLIEHKY
pe3ysbTaTa BHIYUCICHUN.
PemaTh TekcTOBBIE 321248 apUPMETUYECKHUM CITOCOOOM.
PemaTe npakTuyeckue 3a4a4u, CoIepKallye MPOLECHTHI,
JI0JIN, YaCTH, BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsI — PACCTOSIHHUE, [IEHA — KOJIMYECTBO — CTOMMOCTb,
00BEM paboThl — BpeMsi — MPOU3BOAUTEIBHOCTh TPY/aA.
Pa30upars peasibHbIE )KU3HEHHBIE CUTYAIUH,
(opMyupoBaTh UX Ha SI3bIKE MATEMATHUKH,
HAXOUTH PEIICHUE, IPUMEHSII MAaTEMAaTUYECKUI anmnapar,
HHTEPIPETHPOBATH PE3YJILTAT
AareOpanyeckue OnepupoBaTh NOHATUSAAMMU: CTEIICHD C 1IE€JIBIM
BBIPa’KeHUA nokasarelsieM, apupMeTHYeCKU KBaIpaTHbIM KOPEHb,
(mpeobpazoBanue MHOTOWIEH, anre0pandeckas qpo0b, TOXKACCTBO.
anreOpanvecKux BbInoJHATH OCHOBHBIE [1€iCTBUS: BHIOIHATH PACUETHI
BBIPAXEHUH, 1o opmyiiam, npeoOpPa3oBbIBATH LIEJIbIE, IPOOHO-
JIOMYCTUMBbIE palMOHAIbHBIE BEIPAKEHUS U BHIPAXKEHUS C KOPHIMH,
3HAYEHMUS) peann30BbIBaTh PA3JI0KEHUE MHOTOYJIEHA HA MHOXKHUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHNEM (OPMYIT Pa3HOCTH
KBaJIpaToOB U KBaJpaTa CyMMbI U PA3HOCTU; HAXOIUTh
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JIOTIYCTUMBbIE 3HAUEHUSI IEPEMEHHBIX I JPOOHO-
PalMOHAJIBHBIX BBIPAXKEHNUM, KOPHEH.

MopenupoBath ¢ TOMOLIBIO POPMYJI peaibHbIE IPOLIECCHI
Y SIBJICHUS

DOyHKIUU
(moctpoeHue,
CBOMCTBA U3YYEHHBIX
bynximii;
rpaduueckoe pelieHue
YPaBHEHUM U UX
CUCTEM)

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

AHAJIM3MPOBATh, CPABHUBATH, 00CYK/IAaTh CBOMCTBA
GyHKIMHA, CTPOUTD UX TpaduKH.

OnepupoBarhb NOHATUSAMH: TIPsIMast MPONOPILIMOHAIBHOCT,
oOpaTtHas MPONMOPIMOHATBLHOCTb, JIMHEIHAS (DYHKITUS,
KBaJpatuyHas QyHKIMA, napadosa, runepooia.
HUcnonb3oBaTh rpadMKu 17151 ONIPEICITICHUSI CBOMCTB,
MIPOIIECCOB M 3aBUCUMOCTEM, TSl pEIICHUS 3a/1a4 U3 IPYTHUX
Y4EOHBIX TTPEAMETOB U PEAIbHOU KU3HU; MO/IEJIMPOBATH

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

OBLIEE KOJIMYECTBO
JACOB IIO ITPOI'PAMME

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

(1D 490230)

MHNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH M3 OCHOBHBIX Pa3JEJIOB MIKOJbHOM MATEMATUKH, UMEIOIINN
CBOCH IIeNIbI0 O0ECIeUnTh U3Y4YCHHE CBOWMCTB M Pa3MepoB (pUryp, WX OTHOIICHUN U
B3aMMHOE pPAaCIOJIO)KEHUE, ONUPAETCS HA JOTMYECKYH0, JIOKA3aTEIbHYIO JIMHUIO.
[leHHOCTP W3y4YeHHMsI TE€OMETPUUM HA YPOBHE OCHOBHOIO 00mIero oOpa3oBaHUs
3aKJII0YaeTcss B TOM, YTO OOYYaloOIIUWCS YYUTCS MPOBOJUTH JIOKA3aTEIbHBIC
pacCcyX IeHus, CTPOUTHh JIOTUYECKHE YMO3AKIIOUEHUS, JIOKa3blBaTh HWCTUHHBIC
YTBEPKIACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, POBOAUTDH PACCYKICHUS
«OT TPOTHBHOTO», OTIUYATh CBONCTBAa OT MPHU3HAKOB, (PopMyIupoBaTh OOpaTHBIE
YTBEPKICHUS.

BTOpoii LIEHHOCTBIO HM3Yy4YEHUs TEOMETPHUM SBIIETCS HCHOJb30BAaHHE €€ Kak
WHCTPYMEHTA TPH PEIICHWH KaK MaTeMaTUYeCKUX, TaK M MPaKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B peasibHOW ku3HU. OOydaronuics IOKEH HAYYUThCS ONPEETUTh
reOMETPUYECKYI0 (DUTYpy, ONMHUCATh CIOBAMU JAHHBIM 4epTEX WM PUCYHOK, HAWTU
TUIOMIAh 3€MENBHOTO y4YacTKa, PaccuuTaTh HEOOXOIMMYIO JJIMHY OMTOBOJOKOHHOTO
kabenss uiu Tpedyemble pa3Mepbl rapaxa Jisi aBTOMOOWIIA. JTOMY COOTBETCTBYET
BTOpasi, BBIUMCIHTENIbHAS JIMHUS B H3ydeHUU TreomeTpuu. [lpm pemiennun 3agad
MPAKTUYECKOTO XapakTepa OO0ydYaroIIMCS YYUTCS CTPOUTh MaTeMaTUYeCKHEe MOJENU
peabHbIX )KU3HEHHBIX CUTYyallui, IPOBOJIUTH BHIUUCIICHHUS U OLICHUBATh aJICKBATHOCTD
MOJIy4YeHHOTO pe3yJIbTaTa.

KpaiiHe BaxkHO TOMUEPKUBATH CBSI3M TEOMETPUU C JPYTHUMH  YUECOHBIMH
peIMEeTaMi, MOTHUBHPOBATH HCIIONBH30BaTh OMpPENEICHUs T€OMETPUUYECKUX (Uryp u
MOHSATUM, JEMOHCTPUPOBATh MPUMEHEHUE TOJYYEHHBIX YMEHUM B (DU3UKE U TEXHUKE.
Ot cBs3u HauOolsiee spKO BUIHBI B Temax «Bekrtope», «Tpuronomerpuyeckue
COOTHOIIIeHUs», «Metoa koopauHa™ u « Teopema [Tudaropa.

VYyeOnnlii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOUIME OCHOBHBIE pa3Jieibl
conepxkanus: «I'eomerprueckue (GUrypol U X CBOMCTBay, «M3MepeHne reoMeTpuIeCcKux
BENUUYUH», «JleKapToBbl KOOpIMHATHI Ha IUIOCKOCTHY», «BekTtopbl», «JIBrKeHUs
iockocTy, «IIpeobpazoBanust Mog00US».

OOwee 4yuCiIO YacoB, PEKOMEHIOBAHHBIX I M3yueHUss Y4eOHOro Kypca
«I"'eometpus», — 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJle0), B 8 Kiacce —
68 vacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEJCIIO).

68



denepanpHas pabodas mporpamMma | Matemaruka. 5—9 kimaccel (6a30BbIi YPOBEHB )
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
TPEyTrOoJbHUKA, NPOBEAEHHOM K rumoreHyse. [Ipu3sHaku paBeHCTBa INPAMOYIOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTroJIbHBINA TPEYTOJBHUK € yIiIoM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, 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>KHOCTb M KpYT, XOpJla U JUAMETP, UX CBOWCTBA. B3auMHOE pacmnosoxeHue
OKpPYXHOCTHM 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 KUIACC

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

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

[TpeoOpa3zoBanue nogodus. Ilogodue cooTBETCTBEHHBIX 3JIEMEHTOB.

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

Bekrop, nnuHa (MOAyYJb) BEKTOpPA, COHAIIPABIECHHBIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJ BEKTOpaMH. Pa3nokeHwe BeKTOpa M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnuuater  Bektopa. CKalsipHOE  NPOU3BEIACHUE  BEKTOPOB,  IPUMEHEHHE
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
pacrnoyioKeHue, Mu300pakaTh TreoOMETpUYecKre (UTYphbl, BBINOJIHATh  YEPTEKHU
[0 YCJIOBHIO 3a7auu. M3mepsTh JIMHEWHBbIE W YIJIOBbIE BEIWYUHBI. Pemiath 3amauu
Ha BBIYUCIIEHUE JIJIUH OTPE3KOB U BEJTUYUH YTJIOB.

Henatb rpyOyr0 OIEHKY JTUHEHHBIX M YTJIOBBIX BEJIMYMH MPEIMETOB B peajbHOM
KU3HHU, pa3MepOB TNPUPOAHBIX OO0BEKTOB. PasznmuuaTh pasmepbl 3THUX 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€OMETPUYECKUX 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, IIOJIb30BaThCS HMX CBOWCTBAMH. YMETb NPHUMEHATH O3TH CBOWMCTBA
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 CEPEAUHHBIEC NIEPIICHANKYJIAPBI K CTOPOHAM
TPEYTOJIBbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoHATHEM KacaTelbHOW K OKPYXKHOCTH, 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 TOJ00MS U TPUTOHOMETPUHU (MONB3YSCh, TAE HEOOXOAUMO,
KaJIbKYJATOPOM).

[IpenMeTHbIe pe3y/IbTaThl OCBOCHHS MPOrpaMMbl y4eOHOIO Kypca K KOHILY
oOyuenwms B 9 Kjacce:

3HaTh TPUTOHOMETPHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX MOMOILBIO
pa3NuYHbIE AJIEMEHTBl MPSIMOYTIOJBHOTO TPEYTrOJbHUKA («pPELIEHHUE MIPSIMOYTOJIbHBIX
TPEyroabHUKOB»). HaxomuTh (C MOMOIIBIO  KaJIbKYJISATOpAa) JJIUHBI U YTJIbI
JUISL HETAOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbea (opmMylaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUUIsl HAXOXACHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUUYECKUMHU
BEJIMYMHAMMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB U KOCHMHYCOB JJII HAaXOXJEHUS Pa3IMYHBIX
AIIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJIbHUKOBY), MIPUMEHATh UX MPHU PEIICHUU
reOMETPUYECKUX 3ajau.

Bnagers moHsTHsAMH TnpeoOpa3oBaHHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HbIX Quryp. Ilonp3oBaThesi cBOMCTBaMM MOIOOMS MTPOU3BOJIBHBIX (PUTYp, YMETh
BBIUMCIIATD JJIUHBI U HAXOAUTH YTIIbI Y TOJOOHBIX (uryp. [IpumeHsTh cBOMCTBa 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 MTPOU3BEACHHUE BEKTOPOB Il HAXOXKACHUS JUIMH U YTJIOB.

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

Bnaners NOHATHAMU IPAaBUIBHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXHOCTH, JITMHBI
YT OKPYKHOCTH M paJuaHHOW MEphl yria, yMETh BBIYMCIATH IUIOUIA/b Kpyra U €ro
yactel. [[puMeHATh oJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1ayax.

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

[IpuMeHATh OoTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMATUYECKUE MOJIEIH
JUISL  3a]a4  peaJbHOM JKM3HM W IPOBOJUTH COOTBETCTBYIOLIME BBIYHMCIICHUS
C TpUMEHEHUWEM TMoAo0HUs U TPUTOHOMETPUYECKHX (YHKIUH (MOJIB3YysACh, TJIE
HEO0OXO0IMMO, KAIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Haumenosanue paznena |KosmuecTBo OcHoBHOE OcHOBHBIE BUJIBI JICATEIBHOCTH 00YYarOIINXCS
(Templ) Kypca 4acoB coepKaHue
[Ipocrenmue 14 [Ipocrenimue D®opMyJIHPOBATH OCHOBHBIE ITOHATHS U ONIPEICIICHHUS.
reoMeTpuyeckue GUrypsl u r€OMETPUUYECKUE Pacno3naBaTh H3y4yeHHbIE TEOMETPUUECKUE (DUTYPBI,
UX CBOMcTBa. M3MepeHue OOBEKTHI. onpenesiTh NX B3aMMHOE PACIIOJI0KEHHUE, BHINOJIHATD
r€OMETPUUYECKUX BEITMYNH MHOTrOyroJbHUK, 4epTEK MO YCIOBUIO 3a/1a4U.
JOMaHasl. IIpoBoauTh NpOoCTENHIINE MOCTPOCHHSI C TOMOILBIO LIUPKYJIS

CwmexHbIe U
BEPTUKAILHBIC YTJIbI.
Pab6ota

C MPOCTEUIITUMHU
YepTeKaMHU.
HN3mepenune TuHEeMHbIX
Y YTJIOBBIX BEJIMYHH,
BBIYUCJICHNE 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.

PemaTte 3a1aun Ha B3aMMHOE PaCIIOJIOKEHUE
reOMETPUYECKUX PUTYD.

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

TpeyroapHuKU

22

ITonsATHE O paBHBIX
TPEYrOJIbHUKAX U

Pacno3HaBaTh mapel paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexax (C ykazaHHEeM IIPU3HAKOB).
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MePBUYHbBIC
IIPEACTaBICHUSA

0 paBHBIX (UTYypax.
Tpu npuszHaka
paBeHCTBa
TPEYrOJIbHUKOB.
[Ipr3Haku paBeHCTBa
IPSMOYTOJIbHBIX
TPEYrOJIbHUKOB.
CBOICTBO M€IMAHBI
MPSMOYTOJIBHOTO
TPEYTrOJIbHHKA,
MIPOBEAEHHOM

K TUIIOTEHY3E.
PaBHOOenpeHHbIC U
PaBHOCTOPOHHUE
TPEYrOJIbHUKHU.
[Ipr3Haku 1 cBOKCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
HepasencTra

B FT€OMETPHUHU.
IIpsAMOyroJIbHBIN
TPEYrOJIbHUK C YTIIOM
B 30°

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

dopMyJIHPOBaTh CBOMCTBA U ITPU3HAKHA PABHOOSIPEHHOTO
TPEYTOJIbHHKA.

CTpouThb YepTEKH, peliaTh 322491 C IIOMOIIBIO
HAXOKJEHUS PaBHBIX TPEYTOJHHHUKOB.

IIpuMeHATH TPU3HAKY PABEHCTBA MPSIMOYTOIBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoab3oBaTh MUGPOBLIC pECYPCHI IS HCCJIeI0BAHUSA
CBOMCTB M3y4aeMbIX uUTyp.

3HAKOMUTBCSI ¢ UCTOPUEN PAa3BUTHS T€OMETPUHU
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[lapamienbHble NPsMBIE, 14 [TapamiensHble @opMyIHPOBATh NOHATHE NAPALIEIbHBIX NPAMBIX,

CyMMa yIJIOB TPEYTOJbHUKA IIPSIMBIC, UX CBOUCTBA. | HAXOAMTb IIPAKTUYECKUE IPUMEPHI.
Hakpecrt nexammue, M3yuaTh cBoOCTBa yIJIOB, 00Pa30BAHHBIX MPU NIEPECEUECHUH
COOTBETCTBEHHBIE U rapasuleNIbHbIX IPSAMBIX cekyuieil. [IpoBoauts
OJHOCTOPOHHUE YTIJIbl, | J0KAa3aTeJbCTBA IMAPAUIETbHOCTH JIBYX MPSAMBIX C HTOMOLIBIO
oOpa3oBaHHbIE YIJI0B, 0Opa30BaHHBIX MPU NEPECEUCHUH ITUX MPAMBIX
IIpU NIEPECECYECHUU TPETbEU NPSIMOi.
MapajuIeIbHBIX BbuucjsTh CyMMY yIJI0B TPEYTOJIbHUKA U MHOTOYTOJIbHUKA.
OpPSMBIX CEKYIIEH). HaxoauTh yncioBbie 1 OyKBEHHbIE 3HAYEHUS YTIIOB
[Ipuznax B TEOMETPUYECKHX 33/1a4axX C UCIOJIb30BAHUEM TEOPEM
MapaJuIeIbHOCTH 0 CyMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYT OJIbHUKA.
PSIMBIX Yepe3 3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
PaBEHCTBO PACCTOSTHUM
OT TOYEK OJTHOU
IIPSIMOU 10 BTOPOU
IPSMOM.
Cymma yrios
TPEYroJIbHHUKA.
Bnemnue yriibl
TPEYroJIbHUKA

OKpy»XHOCTb U KPYT. 14 OKpy»XHOCTb, XopJlau | DOpMYJIHPOBATH ONpPeaeIeHNsI: OKPY>KHOCTH, XOP/IbI,

['eomeTprueckue
MOCTPOCHUS

THaMETpP UX CBOKCTBA.
KacarennHas

K OKPY>KHOCTH.
OKpy>XHOCTb,
BIIMCAHHAs B yTOJL.

JIMaMEeTpa U KacaTelIbHOU K OKpyKHOCTH. U3y4aTrh nx
CBOMCTBA, NPU3HAKU, CTPOUTH YEPTEKHU.
HccaenoBatp, B TOM 4KCIIE HCHOJIb3YS HU(POBbIE
pecypchbl: OKPY’KHOCTb, BIIMCAHHYIO B YTOJ; LIEHTP
OKPY>XHOCTH, BIIMCAHHOU B YT'0JI; PABEHCTBO OTPE3KOB
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[Tonstue o I'MT,
MIPUMEHEHUE

B 3a/1ayax.
buccekrpuca u
CEepEIMHHBIN
MIEPIECHIUKYJIISP
KaK TeOMETPUUECKHUE
MECTa TOYEK.
OKpyX HOCTb,
ONKCaHHasi OKOJIO
TPEYTOJIbHUKA.
OKpyX HOCTBb,
BIIMICAHHAs

B TPEYTOJIbHUK.
[Ipocreiimue
3aa4u

Ha IOCTPOEHHUE

KacaTeJIbHbBIX.
HUcnoas3oBars metoa ' MT 111 qokaszarenbcTBa TEOpEM

0 MepeceYeHN N OUCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIEHAUKYJISIPOB 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 MEPNEHINKYISIPa JTaHHOTO OTPE3KA;
MPSAMOU, MTPOXOJALIEH YEPE3 TaHHYIO TOUKY U
MIePIICHIUKYJIIPHON JaHHOH MPsIMOI; OMCCEKTPUCHI JAHHOTO
yIJia; TPEYroJIbHUKOB

10 Pa3JINYHbBIM 3JIEMEHTAM.

3HAKOMUTBCS € HCTOPHEH PA3BUTHSA T€OMETPUN

[ToBTOpeHue, 0600IICHNE 4 [ToBTOpEHUE M Pemiate 3a1aum Ha TOBTOPEHUE, UIUTIOCTPUPYIOLINE CBSA3U
3HAHUU 00001IIeHNe OCHOBHBIX | MEXKIY PAa3IMYHBIMHU YaCTSIMH Kypca
MOHSITUUM U METOIOB
Kypca / kiacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME
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8 KUIIACC
HaunmenoBanue paznena | KoamuecTtso OcHOBHOE OCHOBHBIE BUJIBI IEATEILHOCTH 00y4YaOIUXCs
(Temnbl) Kypca 4acoB CoZIEpKaHuE
UeThIpEXYTrOJIbHUKHU 12 [Tapamienorpamm, ero | M300paskaTts 1 HAXOAMTH HA YEPTEKAX

MIPU3HAKH U CBOMCTBA.
YacTtHble ciryuan
napasuieiorpaMMoB
(IpAMOYTONBHUK,
poMO, KBaapar), ux
MIPU3HAKH U CBOMCTBA.
Tpanenns.
PaBHoOoKkas u
MPSIMOYTOJIbHAs
Tparneiuu.

Meton yaBoeHus
MeEJIUaHBbI.
enTpanbHas
CUMMETPHUS

YEeTBIPEXYTOJIBHUKH Pa3HbIX BUJOB U UX JIEMEHTHI.
@opmMyIMpPOBaTh ONpeAeIeHUs : NTapajuieorpamma,
IpsIMOYTOJIbHUKA, poM0Oa, KBajipaTa, Tpaneuu, paBHOOOKOH
Tpaneuuu, IpsIMOYTOJIbHOM TPaIenyH.

JloKa3bIBATh M MCIIO0JIL30BATh NIPH PeLIeHUM 3a/1a4
IIPU3HAKHU U CBOMCTBA: apaJljIesIorpaMma,
psMOYTOJIbHUKA, poMOa, KBaJipaTa, Tpaneuu, paBHOOOKOU
Tpaneuuu, IpsIMOYTOJbHOM TParenyH.

IIpuMeHsATHL MeTO/ YIBOCHUS MEIMaHbI TPEYTOJIbHUKA.
Hcnonb3oBaTh UPPOBBIE PECYPCHI I UCCIEI0OBAHUS
CBOMCTB M3y4aeMbIX puryp.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU

Teopema daneca u TeopeMa
O MPOIOPLMOHAIBHBIX
OTpe3Kax, IMOJ00HbBIC
TPEYTOJbHUKN

15

Teopema daneca u
TeopeMa

O IPONOPLIHUOHATIBHBIX
OTpe3Kax.

Cpennsiga TuHUSA
TPEYTOJbHUKA.

IIpoBOAMTH MOCTPOEHMS C TIOMOIIBIO IUPKYJIS U TUHEUKH
C UCIOJIb30BaHue TeopeMbl Dajeca u TeOpeMbl

O MPONOPUHUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
IIPOIIOPLIUOHAIBHBIN OTPE3OK.

IIpoBoauThH 10KA3aTEIBCTBO TOTO, YTO MEIAHBI
TPEYrOJIbHUKA [TEPECEKAIOTCS 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 337124

CBSI3b C IIGHTPOM Macc, HAXOAUTh OTHOIIIEHUE, B KOTOPOM
MEUAHBI ISTISATCS TOYKOW UX TIEPECCUCHUS.

HaxoanTh 110100HBIC TPEYTOJbHUKU Ha TOTOBBIX YEPTEIKAX
C YKa3aHHUEM COOTBETCTBYIOIINX MTPU3HAKOB MO00MS.
PemaTth 3agaum Ha MOAOOHBIC TPEYTOTHHUKU C TIOMOIIBIO
CaMOCTOSATEIILHOTO TTOCTPOCHUS YePTEHKEH U HAX 0K ACHUS
MOTOOHBIX TPEYTOJIHLHUKOB.

IIpoBoauTH I0KA3aTENbCTBA C UCIIOIb30BAHUEM
MIPU3HAKOB MMOI00USI.

Jloka3pIBaTh TPH MPU3HAKA ITOJI00MS TPEYTOJIHBHUKOB.
IIpuMeHSITH MTOTyYEHHBIC 3HAHUS TIPU PEIICHUN
rCOMETPUYCCKUX U MPAKTHYECKUX 3aJ1ay.

3HAKOMUTBCSI ¢ HCTOPHMEH Pa3BUTHS T€OMETPUH

[Lmomans. Haxoxnenue
[JIOIIAIEN TPEYTOIbHUKOB
U MHOTOYTOJIBHBIX (UTYP.
[Tnomaau nogoOHbIX hUryp

14

CBoiicTBa IuIoIaaeH
r€OMETPUYECKHUX
uryp.

DopmMyIsl

JUTS TIOIIATH
TPEYrOJIbHUKA,
napasienorpaMmma,
Tpaneuuu.
Brruncnenue
IJIOIIAZIEN CIIOKHBIX

duryp.

OgiageBaTh NEPBUYHBIMU NPEACTABICHUAMH 00 0011IeH
TEOPHH IIOIIAIU (MEPHI), (POPMYITUPOBATH CBOWCTBA
IUIOLIA/IU, BBISICHATH UX HATJISIAHBIN CMBICIL.

BoiBoauTh (pOpMYIIBI TUIONIAIU MTapaljIesiorpaMma,
TPEYroJIbHUKA, TPaNeuuu U3 GopMyJibl TUIOLIAAH
NPSIMOYTOJIbHUKA (KBagparta).

BbIBoaMTH (OpMYIIBI MJIOMIAAHN BBITYKIIOTO
YeThIPEXYTOJIbHUKA Yepe3 JUAroHa Il U YroJl MEX1y HUMH.
Haxoauts miomanan Guryp, n300pakEHHBIX HA KIETYATON
OyMmare, MCIOJIb30BaTh paz0ueHue GUrypsl Ha YaCTH U
JOCTPavBaHHUE.
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[Tnomaau guryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPaKTUYECKUM
COJIEp>KaHUEM.
Penienue 3amau

C MOMOIIIBIO0 METOAA
BCIIOMOTaTEIILHOU
TUIOIIAN

Pa3ouparth npuMepsbl UCTIOJIB30BaHMS BCTIOMOTaTeIbHON
TJIOMIA M TSI PEIICHHSI TEOMETPUYECKUX 3a/1a4.
Haxoautsb miomaay mogo0HbIX GUTyp.

BbI4ucJasaTh TUIOMaan pa3TudHbIX MHOTOYTOJIBHEIX (DUTYD.

Pemarn 3alavdd Ha 1JiomaJab € MIPaKTHYCCKUM
COACPKAHUCM

Teopema Iludaropa u
Havasia TPUTOHOMETPUU

10

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

B IIPSIMOYTOJILHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUUICCKOEC
TOXJIECTBO

Joka3biBaTh TeOpeMy [ludaropa, ncnoib3oBarhb e€

B IIPAKTUYECKUX BBIYUCICHUSX.

D®opMyIMPOBATH ONPEACICHHUS] TPUTOHOMETPUUECKUX
(GyHKIMI OCTPOTO yriia, HPOBEPATH X KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUUECKUE COOTHOLIEHUS

B IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEKYy CTOPOHAMM B
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX € yriiamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GOpMyIbl IPUBEIECHUS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO ISl HAXOXKICHHUS
COOTHOIICHUI MEXKy TPUTOHOMETPUUECKUMH (PYHKITUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHATH N0JTy4E€HHBIE 3HAHNS U YMEHUS PU PELIEHUU
IPAKTUYECKUX 3ajad.

3HAKOMHTBCS C HCTOPHEN PA3BUTHUS TE€OMETPUU
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YTIIbI B OKPYKHOCTH.
BrucanHble 1 ONMCaHHbIE
YETBIPEXYTOJIbHUKH.
KacarenbHble

K OKpyxxHOCTH. Kacanue
OKPYXKHOCTEMN

13

Bnucannsie n
LEHTPAJIbHBIC 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

@®opMyIMPOBATh OCHOBHBIE ONIPE/IETICHUS, CBA3aHHbIC

C YIVIaMH B Kpyre (BIMCAaHHBIN YroJl, HEHTPAJIbHBIN YroJl).
Haxoauth BiMcaHHBIE YTIJIbl, ONUPAIOIIMECS HA OJHY YTy,
BBIYHUCJISATH YIJIBI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yIiax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIIBHOM YTJIE.

HccnenoBath, B TOM YUCIIE C TOMOLIBIO IIU(PPOBBIX
pPECYpPCOB, BIIMCAHHBIE U OMMCAHHBIE YETHIPEXYTOJIBbHUKH,
BBIBOJMTH X CBOWCTBA U NPU3HAKHU.

Hcnonb30BaTh 3TH CBOMCTBA U PU3HAKU ITPU PELIEHUU
3a/1a4y
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[ToBTOpEeHME, 0000IMEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHNE, WILTIOCTPUPYIOIIHNE CBSI3U
3HAHUI OCHOBHBIX IIOHATHM U | MEXIy Pa3IuIHBIMUA YaCTSIMH Kypca
METOJIOB KypcoB 7 1 8
KJIaCCOB, 0000IIEeHHE
3HAaHUHI
OBILIEE KOJIMYECTBO 68
YJACOB I10 ITPOI'PAMME
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9 KUIACC
HaunmenoBanue paznena | Kommuectso OcHOBHOE OcCHOBHBIE BUJIBI IEITEILHOCTH 00yUYaIOIUXCs
(Temnbl) Kypca 4acoB CoZIEpKaHuE
Tpuronomerpus. Teopemsl 16 Onpenenenue D®opMyJIHPOBATH ONpPeeJIeHUsI TPUTOHOMETPUUECKUX
KOCHHYCOB M CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIIMH TYIBIX U IPSIMBIX YTJIOB.

Peienne TpeyroJbHUKOB

¢Gbynkuuii yrinos ot 0°
1o 180°. @opmynbl
IIPUBEACHUS.
Teopema KOCMHYCOB,
TeOpeMa CHHYCOB.

BbIBOAMTH TEOPEMY KOCHHYCOB U TEOPEMY CUHYCOB

(c pagrycoM ONMCaHHOW OKPYKHOCTH).

BbiBoauTH hopMyJibl /151 BIYUCIEHUS TJI0IAAei

C MCII0JIb30BAHUEM TeopeM TPUroHoMeTpuu (hopmyna
IUIOLIA/IM TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEX]TY

Pewenue HUMH, (HOpMyJIa TUIOMIAAN YETHIPEXYTOJIILHUKA YepPe3 €T
TPEYTONBHUKOB. JTMArOHAI U yTOJI MKy HUMH).
IIpakTHUecKoe Pemiath TpeyroabHUKH.
NIpUMEHEHHE Pemarts npakTuueckue 3a/1aun, CBOISAIUECS
JIOKa3aHHBIX TEOPEM K HAXOXCHUIO PAa3IMYHBIX JJIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue noao0ous. 10 [Tonsarue OcBauBaThb NOHATHE TIPEOOPA30BAHUS TIOI0OUS.
MeTtpuueckue 0 TIpeoOpa3oBaHUH HccaenoBath OTHOIICHNUE TUHEHHBIX JIEMEHTOB (DUTYP
COOTHOIICHUS noaoousl. pyu Npeodpa3oBaHUU OI00US.
B OKPYKHOCTH CoOTBETCTBEHHBIE Haxoanth mpumeps! 101001 B OKpYyKaromiei
AJIEMEHTHI MOJIOOHBIX | JAEHCTBUTEIBHOCTH.
duryp. BbIBOAMTH METPUUECKHE COOTHOIICHUSI MEXKy OTPE3KaMuU
Teopema XOp/I, CEKYIIUX U KacaTeIbHbIX C HCHOJb30BAHUEM

O MPOU3BEACHUU
OTPE3KOB XOP/I,
Teopema

BIIMCAHHBIX YTJIOB U HOI[O6HBIX TPCYTr'OJIbHUKOB.
Pemars reOMCTPHUUYCCKHUC 3ala4y U 3a/la4n U3 pCaHBHOﬁ
KHU3HHU C UCITOJIB30BAHUECM HOI[O6HI)IX TPCYTrOJIbHUKOB
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O IPOU3BEACHUN
OTPE3KOB CEKYIIUX,
Teopema o KBajpare
KacaTeJabHOM.
[Ipumenenne

B PEIIEHUU
F€OMETPUUYECKUX
3ajJa4

BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKECHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOXEHUE BEKTOpa
Ha YHUCJIO.
DU3NYECKUN U
F€OMETPUUECCKUH
CMBICJI BEKTOPOB.
Paznoxxenune BekTopa
10 IByM
HEKOJIJTMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BEKTOpA.

CxkansgpHoe
MIPOU3BECHUE
BEKTOPOB, €T0

Hcnonb30BaTh BEKTOPBI KaK HAPABICHHBIE OTPE3KU,
HCCJIe0BATh FEOMETpUUYECKUH (TIepeMeIeHre) 1
¢uznueckuil (cusia) CMbICIIBI BEKTOPOB.

3HaTh onpeneseHUsA CyMMBbI U pa3HOCTH BEKTOPOB,
YMHOXEHHsI BEKTOpA Ha YUCII0, HCCJIe0BATH
reOMETPUYECKUN U (PU3HUECKUI CMBICIBI ATUX ONIEPALIHA.
Pemiarb reomerpuyeckue 3a1a4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 IBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

Hcnoab3oBaTh CKaIsIpHOE NPOU3BEICHUE BEKTOPOB,
BbIBOJAUTH €I0 OCHOBHBIE CBOMCTBA.

BouI4ucasiTb CyMMy, pa3HOCTh U CKaJIIPHOE NPOU3BEICHHE
BEKTOPOB B KOOpJIMHATAX.

IIpuMeHATH CKAISIPHOE ITPOU3BEACHUE I HAXO0KACHUS
JUTUH U yTJIOB
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IIPUMEHEHUE

JUTSL HAXOXKAEHUS
JUTUH U yTJIOB.
Pewmenue 3anay

C IIOMOLIBIO BEKTOPOB.
[IpMeHeHne BEKTOPOB
JUIS pEeLIeHus 3a1a4
bu3uku

HCKapTOBBI KOOPpAHNHATLI
Ha IIJIOCKOCTH

JlekapTOBBI
KOOPAMHATBI TOYEK
Ha IUIOCKOCTH.
YpaBHEHUE NPSAMOU.
YpaBHEHHE
OKPYKHOCTH.
Koopavnatsl Touek
MepeceyeHus
OKPYXHOCTH U
MPSIMOM.

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

OcBanBaTh NOHSITHE IIPSIMOYTOJIBHOM CHCTEMBI
KOOpJIMHAT, IEKAPTOBBIX KOOPAUHAT TOUYKH.

BoIBOAMTH ypaBHEHUE IPSIMOM M OKPYKHOCTHU. Bbleaste
IIOJIHBIM KBaJpaT JJI1 HaXO0KJIEHUs LIEHTpa U paauyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTe 3agqaum Ha HAX0XKIEHUE TOYEK NIEPECEUCHHUS
HPSAMBIX U OKPYKHOCTEHN C MOMOIIBIO METOAa KOOPAMHAT.
Hcnoan3oBaTh CBOKCTBA YIIIOBOTO KO3 (ULIMEHTA TPSIMOI
IIPU PELIEHUY 33124, JJIsl ONPEAECIICHUS PaCIION0KEHUS
IIPSAMOM.

IIpuMeHsATH KOOPAMHATHI IPU PEIICHUN T€OMETPUUYECKUX U
MPaKTUYECKUX 3a]1a4, JIJIsl TOCTPOSHUSI MaTEMaTUYECKUX
MoOJIesIel peaibHBIX 3a/1a4 («METOJ KOOPAUHATY).
IToab30BaThLCA 1151 TOCTPOCHUS U MCCIIEAOBAHUI
M(POBBIMU pecypcamu.

3HAKOMUTBCS C MCTOPHEN Pa3BUTHS T€OMETPHUU
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[IpaBriIbHBIE
MHOTOYTOJIbHUKHU.
JITMHa OKPY>KHOCTH U
IJI0IIAaAb Kpyra.
Brrauciaenue mioniaaei

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucno n. Jlnuna
OKPY>KHOCTH, AyTU
OKPYKHOCTH.
Pagnannas mepa
yTJIa.

[Tmomane kpyra,
CEKTOpa, CETMEHTA

D®opMyJIHPOBATH ONPEACIICHUE IPABUIIBHBIX
MHOT'OYT'OJIbHUKOB, HAXOAMTh UX 3JIEMEHTBHI.
IHonb30BaThCs MOHATHEM JIMHBI OKPYKHOCTH, BBEAEHHBIM
C IOMOIIIBIO NMPABUIIBHBIX MHOTOYTOJIbHUKOB, ONpeeasiTh
YUCJIO T, JJIMHY AyTH U PAIHAHHYIO MEpy yIJIa.
IIpoBoauTh NEepexoa OT paIaHHOW MEPHI yIia

K IpajlyCHOI 1 HA00OPOT.

OmnpenesasiTh Ionmaab Kpyra.

BoiBoauTth ¢opMyJibl (B TpayCHON U pauaHHON Mepe)
JUIS JUIMH 1yT, IUIOIIAJIed CEKTOPOB U CETMEHTOB.
Boruuncasars mioniaan GUryp, BKIFOYAOMINX JIEMEHTbI
OKPYXHOCTH (Kpyra).

HaxoauTh miomaam B 3aa4ax peajibHOW KU3HU

J[BH>KEHUSI TIJIOCKOCTH

ITordaTHE O IBMKCHUH
IIOCKOCTH.
[TapayutenbHbIN
MIEPEHOC, MOBOPOT
IIpumenenue

MIPU PEIICHUH 3a]a4

Pa30upaTh nmpuMepsbl, WILTIOCTPUPYIOIINE MOHATHS
JBUKCHUS.

DopMyJIHPOBATH OINIPEAEIEHNUS TapaUIEIIBHOIO IIEPEHOCA,
ITIOBOPOTA M OCEBOM CUMMETpPUHU. BBIBOAUTH UX CBOMCTBA,
HAXOJMThb HEMOJABUKHBIE TOUKH.

HaxoanTh 1eHTpHI U OCH CUMMETPHUHN POCTEHIINX (DUTYP.
IIpuMeHsaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
PEIICHUHN TeOMETPUUECKHX 3a/1a4 (pa3ouparh mpuMeEpHI).
HUcnoab30BaTh 11 IOCTPOEHUS U UCCIICIOBAHUN

1u(pOBBIE peCypCh

[ToBTOpEeHME, 0000IIEHNE,
cucTeMaTH3anus 3HAaHUU

IloBTOpEHNE
OCHOBHBIX ITOHSITUU U

OnepupoBaTh NOHATHAMMU: (HUTYpa, TOUKA, TPSIMAasi, yrod,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBINA 1 pABHOCTOPOHHUI
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METO/IOB KypcoB 7—9
KJ1acCOB, 000011IeHIE
Y CHCTEMAaTH3aLUS
3HAHUM.
[Ipocrenmme
Ir€OMETPUYECKUE
burypsl U ux
cBoricTBa. 3mepenne
Ir€OMETPUYECKUX
BEJINYHH.
TpeyroinbHUKH.
[TapamnienbHbie 1
NEPIECHINKYJIISIPHBIE
npsiMBbIE.

OKpy HOCTb U KPYT.
I'eomerpuueckue
MMOCTPOCHHUS. Y TJIbI
B OKPYKHOCTH.
Bnucannele u
ONMCAHHBIE
OKPY’KHOCTH
MHOT'OYT'OJIBHUKOB.
IIpsamas u
OKPY’KHOCTb.
YeTsIpEXYTrONbHUKH.
Bnucannsie

TPEYTOJIbHUKH, PSIMOYTOJIbHBIN TPEYTOJIbHUK, MEUAHA,
OHCCeKTpHCa U BbICOTA TPEYTOJIbHUKA, TapajllIeJIorpamm,
poMO, IPSIMOYTOJIbHUK, KBAJIpaT, Tpareuus; OKpy>KHOCTb,
KacarelibHas, paBEHCTBO U 1ojodue uryp,
TPEYrOJIbHUKOB; APaIEIbHOCTh U NEPIICHANKYIISIPHOCTh
MPSAMBIX, YTOJI MEXKAY ITPSAMBIMUA, CHMMETPHSI OTHOCUTEIIBHO
TOYKH U MPSAMOM; JJIMHA, PACCTOSIHUAE, BEJIMYMHA YIJIa,
IJIOIA b, TIEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U ILIOIIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOIIAAN KpyTa,
00BEMa PSIMOYTOJILHOTO TTapalIeJIeHIIe 1a.
OnepupoBarb NOHATHAMM: IIPSIMOYTOJIbHASI CUCTEMA
KOOpJHMHAT, BEKTOP; UCIO0Jb30BATh 3TU MMOHITUS IS
MPEJICTABJICHUS JAHHBIX U PEIIEHUS 3a/1a4, B TOM YHCIIE

U3 IPyTUX Y4EOHBIX MPEIMETOB.

PemiaTes 3aga4u Ha TOBTOPEHUE OCHOBHBIX IOHSITHN,
WJUTIOCTPALIAIO CBSI3EM MEXKY pa3JMYHBIMU YacCTAMU Kypca.
BriOupaTh MeTox 1Ji peleHHs 3a/1a4u.

PemiaTh 3a1aum 13 NOBCEIHEBHOM KU3HU

87



denepanbhas pabovast mporpamma | Matemaruka. 5-9 kinaccel (0a30BbIi YPOBEHB)

Y OIIMCaHHbIC
YETHIPEXYTOJIbHUKHU.
Teopema ITudaropa u
Hayasa
TPUTOHOMETPHH.
Pemmenue oOuux
TPEYTOJIBLHUKOB.
IIpaBusbHbIE
MHOT'OYTOJIbHHUKHU.
[IpeobpazoBanus
IIJIOCKOCTH.
JBwxenus. [lomobue.
Cummerpusi.
ITmomane.
Brruncnenue
romranen. I imontaau
NMo00HBIX GUTYP.
JlexapToBbI
KOOPJMHATHI Ha
MJIOCKOCTH.

BekTopsl

Ha MJI0CKOCTH

OBLIEE KOJIMYECTBO
JACOB I10 ITPOTPAMME

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

(1D 490668)

INOACHUTEJIBHAA 3AIITMCKA

B coBpemenHoM 1upoBOM MHpE BEPOSTHOCTh M CTATHUCTHKA MPHOOPETAOT BCE
OOJBITYI0 3HAYMMOCTb, KaK ¢ TOYKH 3PEHUS TPAKTUICCKUX TPUIIOKECHHM, TaK U UX POJTU
B 00pa3oBaHUU, HEOOXOJAMMOM Ka)XXJOMy 4YesloBeKky. Bo3pactaer umucino mnpodeccuid,
OpU OBJIAJECHUH KOTOPHIMH TpeOyeTcs Xopomias 0a3oBas MOATOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTUKH, TaKasl MOJrOTOBKA BayKHA JIJIsl MPOJOJIKEHUSI 00pa30BaHus U
JUTSL YCTIETHOM Mpo(heCCUOHATBHOM Kaphephl.

Kasx1p1it 4eToBeK MOCTOSIHHO TPUHUMAET PEIICHUS Ha OCHOBE MMEIOIITUXCS Y HETO
JMaHHBIX. A Uit 000CHOBAHHOTO MPUHATHUS PEIICHUS B YCIOBHUSAX HEIOCTaTKa WIIU
n30bITKa HWHGOPMAIMU HEOOXOJWMO B TOM 4YHCIE XOpOIIo CcHOPMHUPOBAHHOE
BEPOSITHOCTHOE M CTATUCTHYECKOE MBITTUICHHE.

NMeHHO 103TOMY OCTpO BCTalla HEOOXOAUMOCTh C(POPMUPOBATH Y OOYHAIOIITUXCS
(YHKIHMOHAJIBHYIO T'PAMOTHOCTB, BKJIIOYAIOLIYI0 B C€0Sl B KauyeCTBE HEOThEMIIEMOM
COCTaBJISIIOIICH YMEHHE BOCIPUHAMATh M KPUTHUYCCKH aHAIM3UPOBATH HWH(GOPMAIIHIO,
MPE/ICTABIICHHYIO B Pa3JIMUHBIX (POpMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTUX
peaNbHBIX TPOIECCOB M 3aBUCHMOCTEH, MPOM3BOIUTH MPOCTEHIINE BEPOSTHOCTHBIC
pPacyYETHL.

3HAaKOMCTBO B Y4EOHOM Kypc€ C OCHOBHBIMHU NPHUHIIMIIAMH cOOpa, aHajau3a |
MIPEACTABIICHUS JAHHBIX W3 Pa3IUYHBIX cep KU3HM O0O0IecTBa W TOCyAapCTBa
npuoOniaeT oOydalmuxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOWHATOPUKH pPa3BUBACT HABBIKM OpraHU3AIMKM TIepedopa W ToAcYéTa dYHuCia
BApUAHTOB, B TOM YHUCJIE€ B NPUKJIAJAHBIX 3a/Jadax. 3HAKOMCTBO C OCHOBAMH TEOPUU
rpadoB co3maér maremarnueckuii QyHAaMeHT Uit (HOPMHUPOBAHMUSI KOMITETEHIIUN
B oOyacth MHPOPMATUKH M IM(GPOBBIX TeXHOJOTHH. [IpM M3ydEeHUU CTATUCTUKH H
BEPOSTHOCTH O0OOTAIAIOTCS MPEACTABICHUSI OOyUYarOIIMXCSI O COBPEMEHHOW KapTHUHE
MHpa U METOJIaX €ro MCCICI0BaHUs, (OPMUPYETCS MOHUMAHUE POJIM CTATUCTHKU Kak
WUCTOYHHWKA COIMAIBHO 3HAYUMOW WHGOpPMAIMM W 3aKJIaJbIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBIIIIJICHUS.

B cOOTBETCTBMU C NaHHBIMU TEJISIMH B CTPYKType MPOrpaMMmbl y4eOHOTO Kypca
«BeposTHOCTB M CTAaTHCTHKA» OCHOBHOTO OOIIETO 00pa30BaHUS BBIJCICHBI CICTYIOIINE
coliepkaTeNibHO-MeTonuueckne nuHuu: «lIpencraBienne MaHHBIX W OMHCATENIbHAS
CTaTUCTHKa», «BeposTHOCTHY, «DneMeHThl KOMOMHATOpUKNY, «BBeleHue B TEOpHIO
rpadoBy.

Conepxxanne nuaNM «lIpencraBieHne MaHHBIX W OMHUCATENbHAS CTATUCTHUKA
CILY’KUT OCHOBOM JUIsi (POPMHUPOBAHUSI HABBIKOB PabOThl ¢ MH(POPMALIUEH: OT YTECHUS U
WHTEpHpeTanuu WH(OpMAIMK, NPEACTABICHHON B Ta0OiWIaX, Ha AuarpaMMmax M
rpadukax, 10 cOopa, MpeACTaBICHUS U aHAIM3a JAHHBIX C UCIIOJIb30BAHUEM
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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
TEOPUU BEPOSATHOCTEH. bobIioe 3HaUeHNE NMEIOT MPAKTUICCKUE 3aJaHHs, B YACTHOCTH
OTIBITHI C KJIACCHYCCKUMU BEPOSTHOCTHBIMH MOJICIISIMHU.

[ToHsiTHE BEPOATHOCTH BBOJIUTCS KakK Mepa MPaBAONOA00Us CIIyIaitHOTO COOBITHSI.
[Tpu n3yyeHun yueOHOTro Kypca oOydaronifecs: 3HaKOMSITCS C TPOCTEUIITUMU METOJJaMU
BBEIYHCIICHUSI BEPOSATHOCTEH B CIIyYalWHBIX OKCIEPUMEHTaX C PAaBHOBO3MOXXHBIMU
AJIEMEHTAPHBIMU HCXOJIaMU, BEPOSITHOCTHHIMU 3aKOHAMH, IMO3BOJISIOIMIUMUA CTaBUTh U
pemath O6oJee CioXHbIe 3a7aun. B yueOHBIN Kypc BXOIST HaYaJIbHbIE 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).
Urenne rpadukoB peanbHbIX MpolieccoB. M3pneuenue mHpopmManuum U3 auarpamMm U
Ta0JINIL, UCTIONB30BAHNUE U MHTEPHIPETALINS IAHHBIX.

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

CrnyyaitHbll SKCIIEPUMEHT (OTBIT) U clyyaiiHOe coObITHE. BeposTHOCTD 1 yacToTa.
PoJib Ma0BEpPOSITHBIX U IPAKTUYECKHU JOCTOBEPHBIX COOBITHM B IPUPOAE U B OOLIECTBE.
MoHeTa u urpanpHasi KOCTb B TEOPUH BEPOSTHOCTEM.

I'pa¢, BepumnHa, pedpo. Crenens BepmnHbl. Yucno pédep U cymmapHasi 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. CBoicTBa 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 3JEMEHTAapHBIMH COOBITUAMU. CiydalHbIN
BbIOODP. CBSA3b MEXIy MaJOBEPOSTHBIMU U MPAKTUYECKU 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 BHUJE JcpeBa. PemeHne 3anad Ha HaxO0XKICHUE BEpPOSTHOCTEU
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 BeposTHOCTh. ChyuyaliHbIi BBIOOP TOYKH U3 QUTYPHI
Ha IUIOCKOCTHU, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucnbitanune. Ycenex u Heyaawa. Cepusi ucnbiTaHuil 10 niepBoro ycmnexa. Cepust
ucnbeiTanuii bepaysuu. BeposTHOCTH cOOBITHII B cepyu UCTIbITaHUI bepHyin.

CinyvaiiHasgs BeJIMYMHA W PACIPENCIICHUE BEpOSITHOCTEW. MaremaTtuyeckoe
OXHuJaHue u aucnepcus. [Ipumepsl MaTeMaTU4ecKOro OXKUIAHUS KaK TEOPETUYECKOTO
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 3aKkoHa OOIBIINX YHCEI B IPUPO/IE 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.

Hcronb30BaTh 411 ONUMCAHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CPEIHEE
apupmMeTnyecKoe, MeInaHa, HanboJIbllIee U HAUMEHbIIEE 3HAYEHUS, pa3Max.

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

[IpeameTHBIC pPE3yNbTAaTBl OCBOSHHUS NPOTPAMMBI y4eOHOTO 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 COOBITUI, 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: OOBbEIMHECHHE, TIEPECCUCHHE, JOTOTHEHUE, TEPEUUCIISITh dJIEMEHTHI
MHOECTB, IPUMEHSATh CBOICTBA MHOKECTB.

Hcnonp3oBath rpaguveckoe MpeaCcTaBICHUE MHOXKECTB U CBSI3€H MEXIy HUMH
JUIs OMMCAHMS MIPOIIECCOB M SIBJICHHWM, B TOM YHCJIC MPU PEIICHUM 3alad U3 JPYTUxX
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 onucarelbHbIE XapAKTEPUCTUKU 111 MACCUBOB YUCJIOBBIX JaHHBIX,
B TOM YHCJIE€ CPEIHUE 3HAUYECHUS U MEPBI paCCEUBaHMS.

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

Haxonuth BEpOSATHOCTH CITydaifHBIX COOBITHH B M3YYCHHBIX OIBITaX, B TOM YHUCIIEC
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 OOJIBILIMX YHCEN
B IIPUPOJIe U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanmue pazgena |KommuectBo OcHOBHOE coepKaHue OcHOBHBIE BUJIbI ACSATEILHOCTH 00YUYaIOIINXCS
(Temsl) Kypca 4acoB
[IpencraBiieHne TaHHBIX 7 [IpencraBienune n1aHHBIX OcBauBaTthb croco0bI IPEACTABICHUSA
B Tabymmiax. [Ipaktuyueckue CTATUCTUYECKHUX JIAHHBIX U YUCIIOBBIX MAaCCHUBOB
BBIYUCJICHUS 10 TaOJIUYHBIM C OMOUIBIO TAOJHI] U TUArPAMM C UCIIOIb30BaHUEM
naHHbIM. M3BNeYeHue u aKTyaJbHBIX U BaXXHBIX TaHHBIX (AeMorpaduyeckue
UHTEPIpEeTalns TaOIMUHbBIX JTaHHbIE, TPOU3BOJICTBO MPOMBIIUIEHHON 1
naHHbIX. [Ipaktuueckas CEJIbCKOXO3SIMCTBEHHOM MPOIYKIIMH, OOIIIECTBEHHbIE
pabota «Tabmus. U TIPUPOIHBIC SBJICHUSA).
I'paduueckoe N3yuyaTh MeTOABI pabOTHI C TAOTUYHBIMU U
IPEICTaBICHUE TAHHBIX rpadMyeCcKUMU MPEICTABICHUSIMH JJAHHBIX
B BUJIE KPYTOBBIX, C TIOMOIIBI0 IU(PPOBBIX PECYPCOB B X0OJI€
CTOJIOMKOBBIX (CTOJIOUYATHIX ) MPAKTUYECKUX padOT
nuarpamMm. Urenue u
OCTPOEHUE TUATrPaAMM.
[Tpumeps! nemorpaduueckux
Jarpamm.
[IpakTuueckas padora
«Jlnarpammb»
OnucarenbHasi CTaTUCTHKA 8 UYucnoseie Habopbl. Cpennee | OcBamBaTh MOHATHS: YUCIOBOM HAOOp, Mepa
apudmernueckoe. LEHTPaJIbHON TEHACHIIUH (Mepa LIEHTPA), B TOM YHUCIIE
Menuana yncnoBoro Habopa. | cpenHee apupMeTUIecKoe, MeuaHa.
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VY CcTONUYNBOCTh MEJIUAHDI.
[TpakTudeckas padota
«CpenHre 3HaUCHHS.
HawnGonplee 1 HauMeHbIIIEEe

3HA4YEHUS YMCIOBOr0 Habopa.

Pasmax

OnuceIBaTh CTaTUCTUYECKHUE JAHHBIE C TOMOIIBIO
CpeaHero apu(pMeTH4ecKoro u Meuansl. Pemate
3aJ1auM.

HN3y4yarh CBOMCTBA CPEIHUX, B TOM YHCJIE

C TIOMOIIIBIO IU(POBBIX PECYPCOB, B X0OJI€
MPaKTUYECKUX padoT.

OcBauBaTh NOHATHS: HAaNOOJIbILIEE U HAUMEHbBIIIEE
3HAYEHHUS YMCIOBOTO MACCHUBA, pa3Max.

PemaTe 3agaum Ha BbIOOp crioco0a onucaHus
JTAHHBIX B COOTBETCTBHH C IPUPOJON TAHHBIX U
LEISIMU UCCIEI0OBAHUS

CiyyaiiHasi U3MEHYUBOCTD

CnyyaiiHast U3MEHUYHBOCTD
(mpumepsl). YactoTa
3HAYECHUI B MaCCHUBE
naHHbIX. [ pynnupoBka.
I'ucrorpammei.
[IpakTuueckas pabora
«CrnyyaiiHasi UBMEHUUBOCTbH)

OcBauBaTh NOHATHS. YaCTOTA 3HAUCHUI B MaCCHUBE
JIAaHHBIX, TPYIIIUPOBKA TAHHBIX, THCTOTPaMMa.
CrpouTh 1 aHAJIU3UPOBATH THCTOTPAMMEI,
NnoAOMPATh MOJIXOAAIIUHN 1Iar TPYHITUPOBKHU.
OcBauBaTthb rpaduyeckue nNpeacTaBIeHNs Pa3HbIX
BHUJIOB CIIy4YailHOM U3MEHYMBOCTH, B TOM YHUCIIC

C TIOMOIIIBIO ITU(PPOBBIX PECYPCOB, B XOJI€
MPaKTUYECKON PabOTHhI

Brenenue B Teoputo rpadon

I'pad, Bepmmna, pedpo.
[IpencraBnenue 3anauun

¢ nomorbio rpada. CreneHnb
(BaJIEHTHOCTH) BEPUIUHBI.
Uucno p&dep u cymmapHas
CTEeIeHb BepiuH. Llens n

OcBauBathb noHsiTHA: rpad, BepiirHa rpada, pedpo
rpada, cTeneHp (BaJICHTHOCTh BEPIIIMHBI ), IETTh U
ITUKIL.

OcBauBaTh NOHATHA. TYTh B Ipade, SHIepoOB MyTh,
o0xox rpada, opueHTUPOBAHHBIN rpad.

Pemiars 3a1a4M Ha IOMCK CyMMBI CTEIIEHEN BEPLINH
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nuki. [TyTs B rpade.
[IpencraBienue o CBA3HOCTH
rpada. O6xox rpada
(9MJIEpOB TYTh).
[IpencraBienue

00 OpUEHTUPOBAHHBIX

rpadax

rpacda, Ha mouck 00xo/aa rpada, Ha MOKUCK IMyTeil

B OPMEHTHUPOBAHHBIX rpadax.

OcBauBaTh c10COOBI IPECTABICHUS 3a/1a4 U3 Kypca
ayreoppl, FTEOMETPUN, TEOPUH BEPOSITHOCTEH, JPYTUX
MIPEAMETOB € MOMOILBIO IpadoB (KapThl, CXEMBI,
AIIEKTPUYECKHUE 1IEeTH, (YyHKITNOHATIHHBIC
COOTBETCTBHS) Ha IpUMeEpax

BeposaTHOCTh 1 yacToTa
CIIy4aiiHOTO COOBITHS

City4aiiHbIN ONBIT U
CIy4yaiiHO€ COOBITHE.
BeposiTHOCTB 1 yacToTa
coObITUs. PoJib
MaJIOBEPOSTHBIX U
MIPAKTUYECKU IOCTOBEPHBIX
cOOBITHI B IPUPOJIE U

B oO1ecTBe. MoHeTa U
UrpajgbHas KOCTh B TEOPUU
BEPOSITHOCTEH.
[IpakTuueckas padbora
«YacToTa BbIIAZACHUS OPJIay

OcBauBaTh NOHATHSA: CIIyYalHBIN OIBIT U
cllydaiiHOE COOBITHE, MAaJOBEPOSITHOE U IPAKTHUECKU
JIOCTOBEPHOE COOBITHE.

N3yuyaTh 3HAUMMOCTH MAJIOBEPOSITHBIX COOBITHIA

B IIPUPOJIE U 00ILIECTBE HA BAKHBIX IpUMeEpax
(aBapuM, HECHACTHBIE CITy4au, 3alllUTa NEPCOHATLHON
uHpopmaluu, nepegava TaHHbIX).

M3y4aTh poJib KJIACCUYECKUX BEPOSTHOCTHBIX
Mozelnel (MOHeTa, UrpajibHas KOCTh) B TEOPUU
BEPOSTHOCTEN.

HabaroaaTh U M3y4aTh 4acTOTy COOBITHIA B MPOCTHIX
HKCIIEPUMEHTAX, B TOM YHUCJIE C TOMOILBIO U(POBBIX
pPECYpCOB, B X0OJI€ MPAKTUYECKON pabOThI

O06o0611enue,
cUcCTeMaTH3alus 3HAaHUI

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTh CityyaliHOTO
COOBITHS

IHoBTOPATH U3yYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUM.

Pemarts 3agaum Ha NpeICTABICHUE U ONKMCAaHUE
JIAHHBIX C IOMOUIBIO U3YYEHHBIX XapAKTEPUCTHUK.
OO0cy:kn1aTh NpUMepbI CITyYailHBIX COOBITHIM,
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MaJIOBEPOSITHBIX U MPAKTUYECKHU JOCTOBEPHBIX
CIIy4ailHbIX COOBITHI, UX POJIH B MPUPOJIE U )KU3HU
YeJioBeKa

OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME

97



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

8 KUIIACC
HanmenoBanue paznena |[KoamyecTBo OCHOBHOE COZIEpKAHNE OCHOBHBIE BUJIBI IEATEILHOCTH 00YUYaIOIUXCs
(TemnbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue JaHHBIX. IHoBTOPATH U3YyUEHHOE U BHICTPAUBATH CUCTEMY
7 Kiacca OnucarenbHas CTATUCTUKA. 3HAHUMU.
CiyvaiiHast ”3MEHYUBOCTb. Pemath 3agaum Ha IPEACTABICHUE U ONUCAHUE
Cpennue yuciaoBoro Habopa. | JIaHHBIX C TOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
Cry4aiinble COOBITHS. Pemathb 3a1a41 Ha IPEACTABIICHUE TPYNIITUPOBAHHBIX
BeposTHOCTH U 4aCcTOTHI. JNAHHBIX U ONHCAHUE CITyYalHOW U3MEHUYHUBOCTH.
Kiaccuueckne monenu Pemath 3agaum Ha ONPEACICHUE YaCTOThI
TEOPUU BEPOSTHOCTEM: CITy4ailHBIX COOBITUH, OOCYXJIEHHE TPUMEPOB
MOHETA U UTPAJIbHAS] KOCTh CIIy4alHBIX COOBITUM, MAJIOBEPOATHBIX U
MPAKTUYECKU JOCTOBEPHBIX CIYYAHBIX COOBITUM, UX
pOJIM B IPUPO/IE U KU3HU YEJIOBEKA
OnucarenbHasi CTAaTUCTHKA. 4 Otknonenus. Jucnepcust OcBauBaTh NOHATHSA: TUCIICPCUSI U CTAHIAPTHOE

PaccenBanne nanHBIX

YUCJIOBOTO Habopa.
CranpapTHOE OTKJIOHEHUE
YUCJIOBOTO HAabopa.
Jlnarpammbl pacceuBaHus

OTKJIOHCHHUC, UCITOJb30BATh OTHU XapPaAKTCPUCTUKHU
AJI1 OITMCAHUS paCCCUBAHUA JaHHDBIX.

BblIlBl/Il"aTL THIIOTE3BI 00 OTCYTCTBUH WUJIM HAJIMINH
CBs3H 110 AarpaMmam pacCCuBaHUA.

CTpOI/ITI) JuarpaMMbl paCCCUBAHUS 10 UMCIOIIUMCS
JaHHBIM, B TOM 4YHCJIC C IIOMOIIBIO KOMIIBIOTEPA
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MuoxxecTBa

MHO0ecTBO, TOJMHOXKECTBO.
Onepanuu Haj
MHO>KECTBAMHU:
00bEIMHEHNE, IEPECEUCHHUE,
JIOTIOJIHEHUE.

CaoiicTBa onepauuii

Ha/l MHO>KECTBAMHU:
EPEMECTUTENBHOE,
COUYETaTEIbHOE,
pacnpeieInTeNbHOE,
BKJTFOUCHUSI.

I'padprueckoe
IpeCTaBIICHUE

MHO>KECTB

OcBauBaTh MOHATHSA . MHOXKECTBO, dJIEMEHT
MHOKECTBA, [IOJIMHOKECTBO.

BoInoJHATH onepanum HaJ MHOKECTBAMM::
00beIMHEHNE, IEPECEUEHUE, TOTIOJIHEHNUE.
Hcnosb30BaTh CBOMCTBA: IEPEMECTUTENBHOE,
COYETATENIbHOE, PACIIPEAEIUTEIBHOE, BKIFOYEHHUS.
Hcnonwb3oBath rpaguueckoe npeacTaBiIeHNe
MHOYECTB IPH ONMHCAHUU PEATBHBIX IPOLECCOB U
SBJICHUM, TPU PEIEHUU 337a4 U3 JPYTUX y4eOHbIX
IIPEAMETOB U KYpCOB

BeposaTHOCTB CirydaiiHOTO
COOBITHSA

DnieMEeHTapHbIE COOBITHS.
Cnygaitabie cOOBITHS.
brarompusrcrByromue
3JIEMEHTAPHBIEC COOBITHS.
BepositHOCTH COOBITHIA.
OnbITHI ¢ PABHOBO3MOKHBIMHU
AJIEMEHTaPHBIMU COOBITUSIMU.
CrnyualiHbli BEIOOD.
[IpakTuueckas padbora
«OnbIThI

C PaBHOBO3MOKHBIMH

OcBauBaTh NOHATHS: DJIEMEHTAPHOE COOBITHE,
CIIy4aiHOE COOBITHE KaK COBOKYITHOCTD
0JIaroNpUSATCTBYIOIIUX YJIEMEHTAPHBIX COOBITHH,
PABHOBO3MOXHBIE DJIEMEHTAPHBIE COOBITHSI.
Pemats 3ag1a4u Ha BEIYUCICHUE BEPOSITHOCTEN

COOBITUH MO BEPOSITHOCTAM 3JIEMEHTAPHBIX COOBITUI

CIIy4alHOTO OIIBITA.

PemaTrs 3a1aun Ha BEIYKCIIEHUE BEPOSITHOCTEN
COOBITHI B ONBITaX C PABHOBO3MOXXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMHU, B TOM YHCIIE

C IIOMOIIIBI0 KOMITBIOTEPA.
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3JIEMCHTApHBIMHU
COOBITHSIMIY

IIpoBoauTHL M U3yYaTh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU
(C UCTI0JIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH,
IPYTUX MOJieliel) B X0/ MPAaKTUYECKON paboThI

Brenenue B Teoputo rpadon

Hepeso. CBoiicTBa aepeBa:
€MHCTBEHHOCTH MYTH,
CYIIECTBOBAHUE BUCAYECH
BEPIIMHBI, CBSI3b MEXKIY
YUCJIOM BEPIINH U YHCIIOM
péo6ep. IlpaBuno ymMHOXKEHUS

OcBauBaTh NOHATHSA: IEPEBO KaK rpad 6e3 nuxia,
BHCSYas BEpLIMHA (JIUCT), BETBb A€PEBA, MYTh

B JIEPEBE, AUAMETp JIepeBa.

HN3yuyaTh CBOMCTBA JIepEBa: CYLIECTBOBAHUE BUCSUYECH
BEPLIMHBI, EAMHCTBEHHOCTh IIYTH MEXIY JBYMS
BEpIIMHAMHU, CBS3b MEXK]ly UACIOM BEPILIHUH U YUCIOM
péoep.

Pemarsb 321241 Ha IOKUCK U NIEPEUHCIICHUE TYTEU

B JIepeBe, OIpeIeNieHUe YUCIa BEPIIUH WiH pEdep

B JIepeBe, 00X0]1 OMHAPHOTO JepeBa, B TOM YUCIIE

C NPUMEHEHUEM NPAaBUJIa YMHOXKEHUS

Crnyqaitnbie cOOBITHS

[IpoTHBOIONOKHOE COOBITHE.
[wnarpamma Diunepa.
OObenMHEeHNE U IepeceueHne
coObITuil. HecoBMecTHBIC
coObITHsi. PopMmyiia
CJI0’KEHUSI BEPOATHOCTEMN.
[IpaBriIO yMHOXKEHUS
BEPOSATHOCTEU. Y CIIOBHAS
BEPOSITHOCTh. He3aBucrumbie

OcBauBaTh NOHATHS: B3AUMHO MPOTHUBOIOJIOKHBIC
COOBITHSI, OTIEpALIUK HAJl COOBITUSIMU, OOBETMHEHNE U
nepecedeHne coobIThi, Aruarpamma ditnepa (Dunepa—
Benna), coBMeCTHBIE U HECOBMECTHBIE COOBITHS.
HN3yyars TeopeMbl O BEPOSITHOCTH OOBETUHEHUS

JBYX COOBITUH ((POPMYIIBI CIIOKEHUST BEPOSITHOCTEN ).
Pematsb 3a1a4u, B TOM YUCJIE€ TEKCTOBBIC 3a/1a4H

Ha OIpe/IeJICHUE BEPOSITHOCTEW 00bEIMHEHUS U
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coObITus. IIpencrasienue
CJIy4alfHOr0 dKCIIEpUMEHTA
B BUJIE JIepeBa

nepeceyeHus COOBITUI C TOMOIIBIO YUCTOBOM
npsiIMOii, uarpamMm Ditsiepa, GopMyIIbl CIIOKEHUS
BEPOSTHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO YMHOKECHHUS
BEPOSITHOCTEM, YCIIOBHASI BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHSI ICPEBO CIYYAHHOTO OIMBITA.

N3yuaTsh cBoiicTBa (onpe/eeHus) He3aBUCUMBbIX
COOBITHI.

PemiaTe 3a1aum Ha ONIPEAECIICHUE U UCTIOJIB30BAHUE
HE3aBUCUMBIX COOBITHH.

PemiaTe 3a1a4M Ha [TIOKUCK BEPOSITHOCTEN, B TOM
YHCJIE YCIOBHBIX, C UCITOJIB30BAHUEM JIEPEBa
CIIYYaliHOTO OIIBITA

O06o011eHNE,
cUcTeMaTH3alns 3HAaHUU

[IpencraBieHue TaHHBIX.
OnucarenbHas CTATUCTHKA.
I'padsl. BeposTHOCTB
CIIy4aiiHOTO COOBITHSI.
DneMeHTbl KOMOUHATOPUKHU

IToBTOPATH N3YUYEHHOE U BHICTPAUBATH CUCTEMY
3HAHUU.

PemaTh 3agaum Ha NIPEACTABICHUE U ONMCAHUE
JAHHBIX C TOMOIIBIO U3YUYEHHBIX XaPAKTEPUCTHK.
Pematsb 3agaum ¢ npuMeHeHueM Tpados.

PemaTh 3agaun Ha HAXOXKIEHUE BEPOSITHOCTH
CIIy4aifiHOTO COOBITHS 110 BEPOSATHOCTSIIM
3JIEMEHTAPHBIX COOBITUH, B TOM YKCJIE€ B OTBITAX

C PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMHU.
Pemrars 3a1a4u Ha HAXO0XKIAECHUE BEPOSTHOCTEN
00beTMHEHNS U TIEPECEUCHUS COOBITHIN, B TOM YHCIIC
HE3aBUCHUMBIX, C UCIIOJIb30BaHUEM Irpad)UuecKux
IIPEACTABICHUN U IEpeBa CIIy4alHOTO OIBITA.
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Pematsb 3a1a4M Ha nepeyrCIICHHEe KOMOUHAIIAMA
(4uciia nepecTaHoBOK, YUCIIA COYETAHUN ),

Ha Hax0XJICHUE BEPOSTHOCTEH COOBITHM C
IpUMEHEHUEM KOMOWHATOPUKH, B TOM YHCTIE

C UCIOJIb30BaHUEM TpeyroiabHuka [Tackans

OBLIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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HaumenoBanwue pazaena
(TembI) Kypca

KomumuectBo
4acoB

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUABI ACATCIBHOCTH O6yanOHlHXCH

[ToBTOpEHME Kypca
8 kacca

4

[IpencraBienne qaHHBIX.
OnucaresibHasg CTaTUCTHKA.

OHepaHI/II/I Hal COOBITHSIMH.

HezaBucumocTs COOBITHIA

IToBTOPATH U3YYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

PemiaTe 3a1a4M Ha IPEACTABIICHUE U ONUCAHUE
JTAHHBIX.

PemiaTe 3a7a4m Ha HAX0XKJICHUE BEPOSTHOCTEN
00beIMHEHUS U TIEPECEUCHUS COOBITUM, B TOM YHCIIE
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM rpaUuecKux
IIPEJCTABICHUMN U JEPEBA CIIYYaHOTO OIIBITA.
Pemathb 3a1a4M Ha MepeUnCIICHHEe KOMOMHAITUMA
(4uclia mepecTaHoBOK, YUCJIAa COYETAHUM ),

Ha HaXOKJICHHE BEPOSTHOCTEH COOBITUI

C IPUMEHEHHEM KOMOUHATOPUKH, B TOM UHCIIC

C UCIOJIb30BaHUEM TpeyrojabHuka [lackans

DneMeHThl KOMOWHATOPHUKHU

[TepectanoBku. @akTopual.

CoueraHus U YUCIO
codeTaHuu. TpeyrojnbHuK
[Tackams. IIpakTnyeckas
pabota «Beraucnenue
BEPOSTHOCTEU

C UCIIOJIb30BAHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MPABUIIO
YMHOXEHHUS, YIOPSAA0UYEHHAs apa, Tpoiika 00bEeKTOB,
NepecTaHOBKaA, (paKTOpUal YUCIa, COYETAaHUE, YUCIIO
coyeTaHud, TpeyroyibHuK Ilackass.

Pemiate 3a1a4M Ha IepeUnCIICHUE YIIOPAIOYEHHBIX
1ap, TpOeK, [IEPEYUCICHUE IIEPECTAHOBOK

Y COUYETAHUH DJIEMEHTOB PA3JIUYHBIX MHOXKECTB.
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KOMOMHATOPHBIX (QYHKITHIA
AJIEKTPOHHBIX TAOIUID)

Pematp 3aga4u Ha IPUMEHEHHE YK CIIa COYCTAHUN

B ajreOpe (COKpaléHHOEe YMHOXKEHHUE, OMHOM
Hprorona).

Pematsb, npuMeHsisi KOMOMHATOPUKY, 3a/1a41

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

['eomeTprueckas
BEPOSATHOCTD

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

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1aum Ha HAXO0XKJAECHUE BEPOSTHOCTEMN

B ONIBITaX, MPEJICTABUMBIX KaK BRIOOP TOUEK

Y3 MHOTOYTOJIbHHUKA, KpYyra, OTPe3Ka Uiv JyTH
OKPYXHOCTH, YUCIIOBOTO MPOMEKYTKA

Hcneitanus bepryinu

Ucneitanne. Ycnex u
Heyaaua. Cepusi UCTIBITAHUI
110 TIEpPBOTr0 ycrexa.
Ucnertanus bepryinu.
BepositHOCTH COOBITHIA

B CEPUU UCIIBITAHUMN
bepnymmu. I[Ipaktnyeckas
pabota «VcnpiTanus
bepnymnm»

OcBauBaTh NOHATHSA. UCIIBITAHUE, DIIEMEHTAPHOE
coObITHE B UCTIBITAHHUH (YCTIEX U HEYAa4a), CEpHsl
VICTIBITAHW, HACTYIUIEHUE TIEPBOIO yCIeXa
(Heynaum), cepusi ucnsiTanuii bepuysm.

Pemats 3a1a4u Ha HAXOXKIAECHUE BEPOSTHOCTEU
COOBITHH B CEpUU UCTIBITAHUM JI0 TIEPBOTO YCIIeXa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYIIBI CyMMBI
F€OMETPUYECKOM MPOTPECCHUU.

Pemats 3aga4u Ha HAXOXKIECHUE BEPOSTHOCTEU
AJIEMEHTAPHBIX COOBITUI B CEPUU UCTIBITAHHIMA
bepHym, Ha HAX0XKIEHUE BEPOATHOCTHU
ONPENEIIEHHOIO YNCIIA YCIIEXOB B CEPUN UCIIBITAHUN
bepnymm.

HN3yuaTthb B X0/1€e NPAKTUYECKOH PadoOThlI,
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B TOM YHCJIE C TOMOIIbIO IM(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUH UCTIBITAHUIN
bepnymmn

CrnyuaiiHasi BeIMYMHA

CiyvaiiHas BeIM4HMHA U
pacrpeneneHue
BEPOSTHOCTEM.
MareMaTu4eckoe 0XKUJaHnE
U JUCTIEPCUs CIIyYalHOU
BeJIMYMHEL. [[pumMepbl
MAaTEMATUYECKOTO OKHUIaHUS
KaK TEOPETUYECKOTO
CpPEIHErO 3HAYEHHUS
BEJINYMHBI.

[TonsiTue o 3akoHE OOIBITNX
yucein. M3mepenne
BEPOSTHOCTEU C OMOIIIBIO
yacToT. [[pumenenne 3akoHa
OOJBIITNX YUCE

OcBOUTH MOHATHSA: CTy4YaiiHasl BEIMYMHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, paCIpEICICHNE
BEPOSTHOCTEM.

H3y4yars u 00CyKIaTh IPUMEPBI TUCKPETHBIX U
HENPEPBIBHBIX CIy4YailHBIX BEJIMYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUE
W3MEHYUBBIC BEJINYMHBI, PACCMATPUBABIINECS

B KypC€ CTaTHUCTHKH), MOJIEIbHBIX CITyYalHBIX
BEJIMYMH, CBSI3aHHBIX CO CIIyYalHBIMH OIbITAMU
(OpocaHre MOHETHI, UTPATTLHOM KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. II.).

OcBauBaThb NOHATHS. MATEMATUYECKOE 0KUTIAHUE
CIIy4allHOW BEJIMYUHBI KaK TEOPETUUECKOE CPEHEE
3HAYCHUE, JUCIIEPCHUS CIyYalHOW BEJIUYMHBI KaK
aHaJIor AMCIEPCUU YUCIOBOrO Habopa.

PemaTp 3a1a41 Ha BBIYHMCIEHUE MAaTEMATUYECKOTO
0KUJaHHS U JUCTIEPCUU TUCKPETHOU CIIy4aliHON
BEJINYMHBI 110 3aJaHHOMY PacCIpPENEICHUI0, B TOM
YUCJIe 3a]1a4, CBSI3aHHBIX CO CTPAXOBAHUEM U
JIOTEPESIMU.

3HAKOMHMTBCH C MATEMATUYECKUM OKUIAHUEM U
JTUCIIEPCHUEN HEKOTOPBIX PaCIPEAEIIEHUH, B TOM
YUCJIE pacTPEICIICHUS CITYYailHON BETUYUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyiun.
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M3y4aTrhb 4acTOTy COOBITHS B IIOBTOPSIOIINXCS
CIIyYalHBIX OMBITAX KAaK CIyYalHYIO BEJIMUYUHY.
3HAKOMHUTBCS C 3aKOHOM OO0IBIIHX Yrcel (B popme
beprysin): mpu 60JIBIIIOM YHCIIE OMBITOB YaCTOTa
cOOBITHS OJIM3KA K €T0 BEPOSTHOCTH.

Pemats 3a1a4u Ha U3MEPEHUE BEPOATHOCTEH

C MOMOIIBIO YacTOT. O0CYKAATH POJIb 3aKOHA
OOJBIIMX YKCEI B 000CHOBAHUY YaCTOTHOI'O METO1a
U3MEpPEHUS BEPOSITHOCTE.

OO6cy:kaaTh 3aK0H OOJIBIITUX YHCEN KaK MPOSBICHUE
CTaTUCTUYECKON YCTOMYMBOCTH B U3MEHUYHBBIX
SIBJICHUSAX, POJIb 3aKOHA OOJIBIIIUX YHUCEN B IPUPOJIE U
B JKHU3HH UYeJIOBEKa

O060011eHNEe, KOHTPOIIb 10 [IpencraBienue JaHHBIX. IHoBTOPATH U3yYEHHOE U BHICTPANBATH CHCTEMY
OnucarenbHas CTaTUCTHKA. 3HaHUMH.
BeposiTHOCTB CiydaitHOTO PemiaTe 3a1a4M Ha IPEACTABIICHUE U ONUCAHUE
COOBITHS. DJIEMEHTHI JTAHHBIX.
koMOuHaTopuku. Ciiydaiiible | PemaTh 3aaum Ha HaXO0XJACHUC BEPOSITHOCTEH
BEJIMYMHBI U pACTIPE/ICTICHUS COOBITHI, B TOM YHCJIC B OIBITAX C
PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMH,
BEPOSITHOCTEH O0BEAMHEHUSI U TIEPECCUCHUS
COOBITHH, BRIYUCIISTH BEPOSITHOCTH B OMBITAX
C CEepUsAMU CIIyYalHbIX UCIIBITAHUN
OBILEE KOJIMYECTBO 34
YACOB 110 [TPOTPAMME
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