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®denepanbHas pabouas mnporpamma Mo yudeOHOMYy mpeamery «MaremaTtuka
(6a3oBbIl ypoBeHB) (mpeameTHas obnacth «Matemartuka W uHGOpMaTHKay) (manee
COOTBETCTBEHHO — IMporpamMMa 1o MaTeMaTHKe, MaTeMaTHKa) BKIIOYACT MOSCHUTEIHLHYO
3aMlKUCKy, COJEp)KaHue OOy4YeHUsl, TUIAHUPYEMbI€ Pe3yibTaThl OCBOCHUSI IMPOrPAMMBbI 110
MaTeMaTHKe, TEeMaTUYeCKOe TJIaHUPOBAHKE, MTepeUeHb (KOIU(UKATOp) paclpeeIeHHbIX
Mo KjaccaM TpPOBEpSEMbIX TpeOOBaHUN K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBareNbHON MPOrpaMMbl  OCHOBHOTO 00IIero o0Opa3oBaHUSI W DJIEMEHTOB
collepaHusl MO MaTeMaTuke, TNepeueHb (KoaudukaTop) MpOoBEpsieMbIX TPEOOBAHMIM K
pe3yapTaTaM OCBOCHHSI OCHOBHOM 00pa30oBaTENbHON MpPOrpaMMbl OCHOBHOTO OOILETO
00pa3oBaHMs U SJIEMEHTOB COJIEPKaHUS TI0 MATEMAaTHKE.

NOACHUTE/IbHAA 3ATTUCKA

[Iporpamma mno wMmartematuke i oOydaromuxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe OI'OC OOO. B mporpamme Mo MareMaTUKE YYTECHbI UAECH U TOJIOKECHHS
KOHLEMNINK pa3BUTHsI MaTeMaTHueckoro oopasosanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTUKH SBISIOTCS PYHIaMEHTAIbHBIE CTPYKTYPhI HAIIIETO MUPA —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJMYECTBEHHbIE OTHOIIEHUS (OT MPOCTEHIINX,
YCBAaMBAEMbIX B HENOCPEJICTBEHHOM OMbBITE, 0 JAOCTATOYHO CIOXHBIX, HEOOXOJIUMBIX
JUTSI pa3BUTHS HAYYHBIX U MPUKIATHBIX Uel). MaTtemaTudueckue 3HaHUs 00eCIIeYnBalOT
MOHUMAHUE TPHUHIMIIOB YCTPOMCTBA M MCIOJb30BAaHUS COBPEMEHHOW TEXHUKH,
BOCIIPUATHE W HWHTEPIPETALHNIO COLMAIBHOM, OSKOHOMHMYECKOM, THOJUTHYECKON
uH(pOpMallMK, JAIOT BO3MOXKHOCTH BBIMOJHATH PAacueThl M COCTABIATH AJITOPUTMBI,
HaXOJIUTh U TPUMEHSATH POPMYJIbI, BIAJETh MPAKTUUECKUMU IPUEMAMU IF'€OMETPUUECKUX
U3MEpPEHUI U MOCTPOCHUMN, YUTaThb MH(POpPMAIUIO, MPEICTaBICHHYIO B BUJE TaOuL,
auarpaMM U TpaduKoB, JKUTh B YCJIOBHUSIX HEOIPEACICHHOCTH U TMOHUMATH
BEPOSITHOCTHBIN XapaKTep CIyYalHbIX COOBITUH.

N3ydyenne mareMaTuku (QOpMHUpPYET Yy OOyYaroluxcs MaTeMaTH4YeCKHM CTHIIb
MBIIICHHS], TPOSBIISIOIIMICS B ONpEAEIEHHBIX YMCTBEHHBIX HaBbIKax. O0yuatoniuecs
OCBaMBAIOT TaKWe MPUEMbl U METOAbl MBIIUICHUS, KaK HHAYKIUS U JEIyKIUs,
000011IeHNe U KOHKpPETU3alus, aHaJu3 U CHUHTE3, KJIaCCU(PUKAIUI U CUCTEeMaTHU3allus,
abctparupoBanue 1 aHanorus. OObEeKThl MATEMaTHYECKUX YMO3aKIIIOUEHUH, IpaBUiia UX
KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTMUECKUX MOCTPOCHUM, CIOCOOCTBYIOT
BBIpabOTKEe yMeHHsi (OpPMYIUPOBaTh, OOOCHOBBIBATH M JOKA3bIBATh CYXICHUS, TEM
caMbIM pa3BUBAIOT JIOTUYECKOE MbllUIeHHe. 3yueHne martemaTuku oOecreduBaeT
(dbopMHpOBaHNUE AITOPUTMHUYECKOW KOMIOHEHTBl MBILIUICHUS W BOCHHUTAaHUE yMEHUU
JNEHUCTBOBAaTh IO  3aJaHHBIM  QJIrOpUTMaM,  COBEpPUIEHCTBOBAaTh  W3BECTHBIC
U KOHCTpyUpOBaTh HOBble. B mporecce pemieHus 3agady — OCHOBHOM Y4yeOHOM
NEATEIIbBHOCTH HAa YPOKax MAaTEMATHUKH — Pa3BUBAKOTCA TBOpYECKAass W IPUKIIATHAS
CTOPOHBI MBIIIUICHHUS.
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OOyueHue mMaTeMaTUKE JaeT BO3MOKHOCTh Pa3BUBATH y 0OYYaIOIIUXCS TOYHYIO,
palMoHANbHYI0O U MH(GOPMATUBHYIO peYb, YMEHUE OTOMpPATh HamOoJee MOIXOJSAIINE
SA3BIKOBBIC, CHMBOJIMYECKHE, TpaduyecKue CpelCTBAa IJsi BBIPAXECHHUS CYKICHUN
Y HarJIAIHOTO UX MPEACTaBICHUS.

[Ipu u3yyeHUM MaTeMaTUKH OCYIIECTBISETCS 00IlIee 3HAKOMCTBO C METOJaMu
MO3HAHHUS JIEWCTBUTEILHOCTH, NPEICTABICHUAMH O MPEAMETE U METOJAaX MaTEMaTUKH,
UX OTJIMYUH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOEHHOCTSX
NPUMEHEHUSI MAaTEMATUKH JIJISl PEILICHUS HAYYHbBIX U MPUKIIAHBIX 3a/1a4.

[IpuopureTHbIMU TeNAMH OOyuYeHHUS MareMmaThke B 5—9 Kiaccax SBISIOTCS:

dopMupOBaHHE [EHTPATBHBIX MATEMAaTHUYECKUX MOHATHNA (YUCIO, BEIUYHMHA,
reoMeTpuueckas (Qurypa, mepeMeHHas, BEpOSTHOCTb, (YHKIHUS), OOECIEeUHBaIOIINX
MPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUsI 00YUaIOIIUXCS;

Mo/BeICHUE OOyYarouMXcsi Ha JOCTYIHOM JJii HHX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMATHKUA U OKPYKAIOIIEr0 MUpa, TOHUMAHUE MAaTEMATHKHA KaK 4acTH
o01Iei KyJabTyphl YEJIOBEUECTBA;

pPa3BUTHE MHTEIUIEKTYaIbHBIX M TBOPYECKHX CHOCOOHOCTEM OO0y4arommxcs,
ITI03HABATEJIbHOM aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTHYHOCTH MBIIUICHUS,
MHTEpeca K U3YUEHUI0 MaTEMATHKU;

(GopmupoBanne (QYHKIUOHAJIBHOW MaTEeMaTHMYECKONM TIPaMOTHOCTU: yMEHHUS
pacno3HaBaTh MPOSIBICHUS MAaTEeMaTHUYECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B PEANbHBIX >KMU3HEHHBIX CUTYalUUSX W NPH U3YYEHUH IPYIUX Y4EOHBIX NPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH M 3aKOHOMEpHOCTeH, (opMmynupoBaTh HX Ha S3bIKE
MaTeMaTUKd M CO3/JaBaTh MAaTE€MaTUYECKUE MOJENH, TMPUMEHATh OCBOEHHBIN
MaTeMaTUYECKUil amnmapaT [Jis pENIeHUusT MPaKTUKO-OPHUEHTUPOBAHHBIX  3ajady,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JTUHUU COACPKAHUS IPOrpaMMBbI IO MateMaThke B 5—9 kiaccax: «Hucina
U BBIUMCICHUS», «Anredpay («AnreOpandyeckue  BbIPpOKEHUS», «YPaBHEHUS
U HepaBeHCTBa»), «Dynkuum», «l'eomerpus» («I'eomerpuueckue QGUrypsl u Hx
cBOMCTBa», «/3MepeHne reoMeTpruuecKiuX BEIUYUH»), «BeposSTHOCTh U CTAaTUCTUKAY.
JlaHHbIE JIMHUM Pa3BUBAIOTCS MapajlIeNIbHO, KaXKJas B COOTBETCTBUHM C COOCTBEHHOM
JIOTUKOW, OJHAKO HE HE3aBUCHMO OJHa OT JpPYyrod, a B TECHOM KOHTAaKTe
Y B3aUMOJICHCTBUH.

Coneprxanue nmporpaMMbl 0 MaTEMaTUKE, paclpeAesieHHOe M0 rojaM 00y4yeHus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, uTOObl KO BCEM OCHOBHBIM, MPHUHIMIIHAIbLHBIM
BolpocaM  oOyuwaromuecss  oOpallaJuch  HEOJHOKPATHO, UYTOOBI  OBJIAJICHUE
MaT€MaTUYECKUMHU TOHATHSMU W HABBIKAMHM OCYIIECTBIUIOCH IOCJIEI0BATEIBHO
U TOCTYyNaTeNIbHO, C COONIOJACHHEM MpHUHIMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHUS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTE€MaTUYECKUX MPEICTAaBICHUN OO0ydYarommXcs,
paciupsis ¥ yriayOssisi ee, 00pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHka sBIsIeTCS 00s3aTeNbHBIM yu4eOHBIM
peIMETOM Ha YPOBHE OCHOBHOIO obOmiero odpaszopanus. B 5-9 knaccax maremartuka
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TPaJAUIIMOHHO U3YYaeTCs B paMKax CIEAYIOIIMX Y4eOHbIX KypcoB: B 5—06 Kiaccax — Kypca
«Marematuka», B 7-9 knaccax — KypcoB «Anredpa» (BKJIOYAsl 3JIEMEHTHI CTATUCTUKHU
u Teopun BeposiTHocTed) U «['eomerpusi». Ilporpammoil mo maTemMaTHKe BBOAUTCS
CaMOCTOATENbHBIN Y4eOHbIN Kypc « BEpOSATHOCTh M CTATUCTHKA.

OO61iee YMCIIO YacoB, PEKOMEHJOBAHHBIX [IJISi M3YyYECHHUs] MaTeMaTHKu (0a30BbIN
ypOBEHb) Ha yYpOBHE OCHOBHOTO 00I1Iero oopazoBaHusi, — 952 waca: B 5 kiacce —
170 gacoB (5 wacoB B Hememwo), B 6 kimacce — 170 gacoB (5 4acoB B HeEJEINI0),
B 7 knacce — 204 4Jaca (6 gacoB B Hefieno), B 8 kinacce — 204 yaca (6 4acoB B HEJICIIO),
B 9 knacce — 204 Jaca (6 4acoB B HEJICIIO).
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NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NMPOIPAMMDBI

NO MATEMATUKE HA YPOBHE OCHOBHOIO OBLLLEFO O6PA3OBAHUA

W3ydyenne mMareMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HANpaBICHO
Ha JIOCTH)KCHHE OOYYaIOMMMHUCS JMYHOCTHBIX, METANpPEIMETHBIX W TPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOCHUS YUEOHOTO IIpeaMETA.

NIMYHOCTHDIE PE3Y/IbTATbDI

JIM4HOCTHBIE ~ pe3yJbTaThbl ~ OCBOCHUS ~ HpPOTrpaMMbl [0  MaTeMaTHKE
XapaKTEPHU3YOTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHUE:

IPOSIBIECHUEM HWHTEpEca K MPOUIJIOMY M HACTOSIIEMY POCCHICKOW MaTEMAaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSIM POCCHUUCKUX MATEMaTUKOB M POCCHUHCKOM
MaTeMaTUYeCKON IIKOJIbI, K HCIOJB30BAHUIO 3THUX JOCTHKEHUH B JPYrHX HayKax
Y IPUKJIAJHBIX cdepax;

2) rpasxkaaHcKoe U JYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIIMOJTHEHHUIO 00S3aHHOCTEN TpakIaHWHA U Pealiiu3alliu ero Mmpas,
MPEACTABICHUEM O MaTeMaTHYEeCKUX OCHOBAaX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYD, SIBICHHUH, IPOIEAYp TPAXKTAHCKOTO OOIIeCTBa (HAapUMep, BEIOOPHI, OTIPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO OJTUYECKHX TMpPOOJEeM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JIOCTMDKCHHH HayKH, OCO3HAaHHUEM BaXHOCTH MOPATbHO-ITHUYCCKUX
MIPUHITUTIOB B ACSATCIBHOCTH YUCHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAHOBKOM HA AaKTMBHOE Yy4YacTHE B PEIIEHWH MPAaKTHUYECKUX  3aaad
MaTeMaTUYECKOW  HAIPABJICHHOCTH, OCO3HAHUEM BaXHOCTH  MAaTeMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHKEHUM BCEM JKU3HM [UIsl YCHEIHOM MNpoQecCHOHATbHON
NESTENIPHOCTY W Pa3BUTHEM HEOOXOJAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM
U TMOCTPOCHUEM WHAMBUAYAJIbHON TpaeKTOpUHU OOpa30BaHUS M KU3HEHHBIX IUIAHOB
C YYETOM JINYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) scTeTn4ecKoe BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOLUMOHAJIBHOMY M  JCTETHYCCKOMY  BOCIPHSTHIO
MaTeMaTHYeCKnX OOBEKTOB, 3aJad, PEIICHWHA, pacCyXJICHWH, YMCHHUIO BHJICThH
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:
OpUEHTAIMEeN B JeATeIbHOCTU Ha COBPEMEHHYIO CUCTEMY HayUHBIX TIPEACTaBICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UEJOBEKAa, MPHUPOJALI U OOIIECTBA,
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MOHMMAaHUEM MAaTEMaTH4YE€CKOW HayKu Kak c(ephl UeIOBEUECKOM AEITeTbHOCTH, ITAlOB
€€ pasBUTUA U 3HAYUMOCTH JUIA DPA3BUTUSA LUBWIM3ALKMM, OBJIAJEHUEM SA3BIKOM
MaTeMaTUKM W MAaTeMAaTHU4eCKOM KyJIbTYpOM Kak CpEACTBOM IIO3HAHHUS MUpa,
OBJIAJICHUEM NPOCTENIIIMMH HABBIKAMH UCCIIEA0BATENIBCKON IEATEIbHOCTH;

1)  ¢usuyeckoe  BocIUTaHUE, (POPMUPOBAHUE  KYJIbTYpPbl  3JI0pOBbI U
SMOLIMOHAIBHOIO OJIAr OOy H s

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHUECKUE 3HAHWS B MHTEPECAX CBOETO 3/I0POBBSI,
BEJICHUSI 37I0POBOTO 00paza KW3HU (3I0pPOBOE IMUTAHUE, COATAHCUPOBAHHBIM PEKUAM
3aHATUN U OT/ABIXA, PETyJIsApHas (PU3ndecKkast akTHBHOCTD), COPMHUPOBAHHOCTHIO HABBIKA
peduiekcuy, TPU3HAHUEM CBOEro MpaBa Ha OMMOKY W TaKOro JK€ IpaBa JIPyroro
YeJI0BEKa;

2) HKOJIOTUUECKOE BOCITUTAHUE:

OpUEHTAIIMEN HA MPUMEHEHHE MAaTEMaTUYECKUX 3HAHUW MJis pelieHus 3a1ad B
00JIaCTU COXPAaHHOCTU OKPY’KAIOIIEH Cpejibl, MIAHUPOBAHUS MOCTYIKOB M OIEHKH X
BO3MOXKHBIX TOCIEACTBUM JIJII OKpY’KaloIIed Cpefibl, OCO3HAHHEM TJI00aIbHOIO
XapakTepa dKOJOTUYECKUX MPOOJIeM U ITyTel UX PEIICHUS;

3) ajarrainusa K ISMCHAIOINUMCA YCIOBUAM COI_[I/IaHBHOﬁ )51 HpPIpOI[HOﬁ CpcAabl:

TOTOBHOCTBIO K JICCTBUSAM B YCIOBUSIX HEOIPEICICHHOCTH, TOBBIIIEHUIO YPOBHSA
CBOECM KOMIIETCHTHOCTH YE€PE3 MNPAKTHYECKYIO JIESATEIIbHOCTh, B TOM YHCJIE YMEHUE
VUUTBCS y JNPYTUX JIOJIeH, IpHoOpeTaTh B COBMECTHOM JEATEIHPHOCTH HOBBIC 3HAHUS,
HABBIKA U KOMIIETECHIIMU U3 OIbITA APYTHUX;

HEOOXOMMOCTHIO B ()OPMHUPOBAHUN HOBBIX 3HAHUMU, B TOM 4HUCIE (HOPMYIHPOBATH
UJICH, TIOHSTHSI, TUIOTE3bI 00 00BEKTaX M SIBICHUSAX, B TOM YHCJIC paHEe HE M3BECTHBIX,
OCO3HaBaTh NE(MUIIUTHI COOCTBEHHBIX 3HAHWH W KOMIIETEHTHOCTEH, IIAaHUPOBATH CBOE
pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYalMIO KaK BbI30B, TPEOYIOLIUI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMBIE PEILICHUS
U JIeHCcTBUS, (POPMYITUPOBATh U OLIEHUBATh PUCKHU U MOCIEICTBUS, (YOPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3VJIBTATHI

B pe3ynbrare ocBOCHHS IPOrpaMMBbI TI0O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyudaromierocsi OyayT chopMUpOBaHBI METANPEIMETHBIC PE3yJIbTaThl,
XapaKTePU3YIOIIMECs] OBJIAJCHUEM TI03HABATCILHBIMA YHUBEPCAIBHBIMU  yUEeOHBIMU
JICUCTBUSIMH, KOMMYHUKATUBHBIMU  YHUBEPCAIbHBIMU  YYEOHBIMH  JICHCTBUSIMH,
PETYJIATUBHBIMU YHUBEPCATHHBIMU YUYCOHBIMU TCHUCTBHUSIMH.

[lo3HaBartesbHbIE YHUBEpCAIbHBIE yUeOHbIE eCTBUS
[lo3HaBaTenbHbIE ~ YHUBEpCAJIbHBIE  y4yeOHbIE  JIEHCTBUSL  00ECleynBaroT

(dbopmupoBaHre 0a30BbIX KOIHUTHUBHBIX IMPOILIECCOB OOy4aroluXxcsi (OCBOCHUE METOJIOB

IMO3HAHUA  OKpPYXKaromiero ™Mupa, I[MIPUMCHCHHUE JIOTUYCCKHX, HMCCICI0BATCIILCKHUX
9
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oreparuii, yMmeHuii paborath ¢ napopmarnueii). bazoBble Joruueckue aeiicTBUA:

BBIBISITH M XapakTepH30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHUYECKUX
OOBEKTOB, TMOHITUH, OTHOIIEHUH MEXAYy MOHATUAMH, (POPMYIHPOBATH OMPENEICHHS
HOHSATUN, YCTAHABIMBATH CYIIECTBEHHBIH NPHU3HAK KiacCU(UKAIMKA, OCHOBAHUS IS
0000IIIeHNS M CPABHEHUS, KPUTEPUU TIPOBOJUMOTO aHAN3a;

BOCHPUHUMATh, (DOPMYJIUPOBATh U MPEOOPa30BbIBATH CYXKIICHUS: YTBEPAUTEIbHbBIC
Y OTpUIIATENbHBIC, SAMHUYHBIC, YACTHBIC U 00IIHE, YCIIOBHBIC,

BBISBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IPOTUBOPEYHS B
(dakTax, JaHHbIX, HAOMIOACHUAX U YTBEPKICHUAX, MpeAjaraTb KpUTEPUH IS
BBISIBJICHHSI 3AKOHOMEPHOCTEN 1 ITPOTUBOPEUMH;

IIPOBOJUTH BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAyKTUBHBIX U
VMHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIOUEHUH 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTelbCTBA MATEMATUYECKHX  YTBEPXKAECHUH  (IpsAMBIE U OT
MIPOTUBHOTO), ITPOBOJIUTH CaMOCTOSTEIIEHO HECJIOKHBIC JOKa3aTeNbCTBA
MaTeMaTUYeCKUX (DaKTOB, BBICTPAUBATH APryMEHTALUI0, NPHUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCyKICHUS;

BBIOUpPATh CHOCOO pelleHus] ydyeOHOUM 3aaur (CpaBHMBATh HECKOJIbKO BApHUAHTOB
pelIeHus, BhIOMpaTh HauOoJee MOAXOJSAIIMA C YYETOM CaMOCTOSATEIbHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble ucciaegoBarebCKue 1eiCTBUA:

WCIIOBb30BaTh  BOMPOCHI KaK  HCCIAEAOBATENLCKUM  WHCTPYMEHT  TO3HAHWS,
(dhopmynupoBaTh BONMPOCHI, (PUKCUPYIOIIUE MPOTUBOpPEUHUE, MPOOIEeMy, CAMOCTOSTEIHHO

yCTaHABIUBAaTb MCKOMOE W JaHHOE, ()OpMHUpPOBATh THIOTE3Yy, apryMEHTHUPOBATh CBOIO
MO3UIAI0, MHEHHUE;

MIPOBOJIUTH IO CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOKHBIA SKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTEeMaTHIECKOTO OOBEKTa,
3aBHCUMOCTEN 0OBEKTOB MEX Iy COOOI;

CaMOCTOSITENILHO ~ (POPMYJIMpPOBaThH OOOOIIEHUS U BBIBOJABI MO pe3yJibTaTam
MPOBEJIEHHOTO HAOJIOJCHUS, MCCIEIOBAHUS, OIEHUBATH JOCTOBEPHOCTh MOIYyYEHHBIX
PE3yJILTATOB, BEIBOJIOB U O0OOIICHMIA;

IIPOrHO3HUPOBATH BO3MOJXHOC  pPa3BUTHC mmponecca, a TaK¥XKeC BbIABHUI'aTh
MMPCAIIOJIOKCHUA O €I'0 PA3BUTUN B HOBBIX YCJIOBUSX.

Pabora ¢ unpopmanmeii:

BEISIBIIATH HEOOCTATOYHOCTH U N30BITOYHOCTD uHpopManuu,
JTAHHBIX, HEOOXOMMBIX JIJIS PEIICHHMS 3a1a4H,

BbIOMpaTh, aHAIU3UPOBATh, CHCTEMATU3UPOBATH 151 MHTEPIPETUPOBATH
MH(OPMALIMIO PA3TUYHBIX BUJIOB U (DOPM MpeAcTaBIeHUS;

BbIOUpaTh (hopMmy mnpencTaBieHus WHGOPMALMKM U WIUIIOCTPUPOBATH pELIaeMble
3aJ]auu CXeMaMH, AMarpaMMamu, HHOU rpaukoi ¥ UX KOMOMHALIUSAMU;

10
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OLIEHUBAaTh HAJICKHOCTb MH(OPMALUU MO KPUTEPUSM, NPEJIOKEHHBIM YUUTEIIEM
Wi chOpMYTUPOBAHHBIM CaMOCTOSITETIHHO.

KoMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiicTBUS
KoMMyHHKaTHBHBIE yHHUBEpCaJbHble Y4eOHbIE  JICUCTBUS
o0ecrneynBaroT CPOPMUPOBAHHOCTH COITUATBHBIX HABBIKOB O0YUYaIOIIUXCSI.

OO0menne:

BOCIIPUHUMATh W (OPMYJIMPOBATh CYKIIEHUS B COOTBETCTBHU C YCIOBUSMH U
HEeJISIMH OOIIEHMS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U
NUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pPEUICHUS 3aJa4d U IOJyYEHHBIM
pe3yJibTaTam;

B XO0Jile OOCYXIEeHHA 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXKIaeMONl TEeMBbl,
npoOJeMbl, pelraeMor 3ajayu, BbICKA3bIBAaTh WJICHU, HAICJICHHBbIC HAa TMOWCK PEIICHHUS,
COMOCTABJIATh CBOM CYXICHUS C CYXICHUSIMHU JIPyTUX YYaCTHUKOB JHaJIora,
OOHapyXUBaTh pa3jINuue M CXOJCTBO MO3UIIMMA, B KOPPEKTHOU Gopme GopmyarpoBaTh
pa3HOIJIACHs], CBOU BO3PAKEHUS,

NPEACTABIATh PE3YJbTAaThl PEMICHUS 3a/1add, OKCIEPUMEHTA, HCCIECIOBAHNUA,
MPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (GOpMaT BBICTYIUICHUS C Y4YeTOM 3ajad
Mpe3eHTAIMHN U OCOOCHHOCTEH ayAUTOPHH.

CoTpyaHuuecTBo:

MOHUMAaTh M UCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHOW U MHAMBUAYAIbHON pabOThI
IPU PELICHUH Y4eOHbIX MaTeMaTHUECKUX 3a/1a4;
MPUHUMATh LENb COBMECTHOM JI€ATEIIbHOCTH, IUIAHUPOBATh OPTaHU3ALUIO

COBMECTHOW PabOThI, paclpeeNaTh BUAb padOT, TOTOBapUBATHCS, 00CYKAATh MPOIECC
1 pe3yJsibTat paboThl, 000011aTh MHEHUS HECKOJIbKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX (opmax paboThl (0OCyXIeHus, OOMEH MHEHUSIMH,
MO3TOBBIE ITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh PA0OTH U KOOPIUHUPOBATH CBOU
JCUCTBUS C IPYTMMH YIEHAMH KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETrO BKJIAJa B OOIIUN
MIPOIYKT IO KPUTEPHAM, CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSI.

PeryJsiTuBHBIC YHUBepPCAJIbHbIE yUeOHbIe NeliCTBUS

PerynsTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE IEHCTBUSI 00eCTeUUBaOT (POPMUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U KU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusamnus:

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, aJTOPUTM PELIEHUs 3aJaud (WM €ro 4acTb),
BBIOUpATh CIOCOO pEIIeHUsT C Y4eTOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEHICHUH C Y4EeTOM
HOBOM HH(OpMALIUH.

11
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CaMOKOHTPOJIBb:

BJIaJACTDh crocobamu CaMOIIPOBCPKH, CAMOKOHTPOJIA IIpoHneCcCa MW PC3yiibTaTa
peUICHNA MaTEMaTUYECKOM 3aJa4u,

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HUKHYTb IIpM pELICHUU 3aJa4H,
BHOCUTh KOPPEKTUBBI B JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE pPE3yJbTara JEATECIBHOCTH IIOCTABJICHHOW L€ U
YCIOBUSAM, OOBSCHATH IPUYMHBI JOCTM)KEHUS WIM HEINOCTIKEHUS LENH, HaXOJIUThb
OIINOKY, TaBaTh OIICHKY IPUOOPETEHHOMY OIIBITY.

HHPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE pe3yNbTaThl OCBOECHUS POrPAMMBI IO MaTEMAaTUKE MPEACTABICHBI IO
rojiaM 0Oy4eHusl B paMKax OT/IeJIbHBIX YUeOHBIX KYpCOB: B 5—6 Kilaccax — Kypca

«Marematuka», B 7-9 knaccax — KypcoB «Anredpa», «I eomerpus», «BeposTHOCTh
Y CTATUCTHKAY.

12
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®EJIEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuoputeTHBIMM LEASIMU OOy4YEHHMs MaTeMaTuke B 5—0 Kiaccax SBISIOTCS:

MpoAoKeHHEe (HOPMHUPOBAHHS OCHOBHBIX MAaTEMaTHUYECKUX MOHITUN (YHCIO,
BEJIMUMHA, TreoMeTpuyeckass  ¢durypa), o0O0eCHEeUUBAIOIIUX  PEEMCTBEHHOCTh
U MIEPCIEKTUBHOCTh MaTEMaTUUECKOI0 00pa30BaHUs 00yUarOIINXCS;

pa3BUTHE MHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OO0yyaroumxcs,
II0O3HABATEJIbHOM AKTUBHOCTH, HWCCJENOBATEIBCKUX YMEHUMH, MHTEpeca K H3yYCHHUIO
MaTEeMaTHKHU;

Mo/BEICHUE OOyYaroUIMXcsl Ha JOCTYIIHOM [UJIi HHUX YPOBHE K OCO3HAHHIO
B3aUMOCBSI3M MaTEMaTUKH U OKPY’KAIOILIET0 MUPA;

(dopmupoBanne (GYHKIUOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHHMS
pacro3HaBaTb MAaT€MaTUYEeCKHE OOBEKThl B pEalbHbIX JKU3HEHHBIX CUTYyalMsX,
MPUMEHATh OCBOEHHBIE YMEHHS [UJIsl PELICHUS MPAKTHUKO-OPUEHTUPOBAHHBIX 3a]a4,
MHTEPIPETUPOBATh IOJYYEHHBIE pe3yJbTaTbl M OLEHHBATh KX HA COOTBETCTBUE
MIPAKTUYECKON CUTYaALlUH.

OCHOBHBIE JIMHUM COJEpKaHUS Kypca MaTeMaTuku B 5—6 Kiaccax —
apudmeTrnyeckas M TreOMeTpUUecKas, KOTOpbIE Pa3BHBAIOTCS MapaJIeNbHO, KaKJaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJAHAKO, HE HE3aBUCUMO OJIHA OT APYIOW,
a B TECHOM KOHTAKTE€ W B3auMojeucTBUHU. Takke B Kypce MAaTeMaTUKU MPOUCXOIAUT
3HAKOMCTBO C 3JIEMEHTaMU alreOpbl U ONKUCATEIbHON CTATUCTHKHU.

N3yuenue apupMEeTHIECKOTro MaTepuaa HAYMHAETCS CO
CUCTeMAaTHU3allMi U Pa3BUTHSA 3HAHUM O HATypallbHBIX YHCIAX, IMOJTYYCHHBIX Ha
YpPOBHE HayajdbHOTO oOmero ooOpa3zoBanus. I[lpu 3TOM  cOBeplIEHCTBOBaHUE

BBIYMCIIUTEIIBHON TEXHUKU H dbopMupoBaHue HOBBIX
TEOPETHUYECKUX 3HAHUUN coueraercs c pa3BUTHEM
BBIYMCIIMTEIIEHON KYJIbTYpBHI, B YaCTHOCTH C
o0y4YeHHEeM TPOCTEUIINM pyueMaM IIPUKHAIKH 17§ OLICHKHU
pE3yIbTaTOB BBIYMCIICHU. N3yuenne HaTypagbHBIX YHUCEN

MPOJI0JDKaeTCs B 6 Kilacce 3HAKOMCTBOM C HayaJIbHBIMH MMOHATUSMH TEOPUU JICTIUMOCTH.
Hauano u3ydeHnss OOBIKHOBEHHBIX M JIECATHYHBIX APOOCH OTHECEHO K 5 Kiaccy. ITo
MIEPBBII ATal B OCBOCHUU APOOEii, KOT]a TPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH,
MOHATUSAMHU TeMbI. [Ipr 3TOM paccMOTpeHHE OOBIKHOBEHHBIX Jpo0Oei B IMOJTHOM 00beMe
MIPEAIMICCTBYET M3YUYCHHUIO JNECATHYHBIX IPOOCH, YTO IEeIeco00pa3sHO ¢ TOYKH 3PCHHUS
JIOTUKHU W3JIOKEHHUSI YWCIIOBOW JIMHUM, KOTJIa TMpaBWia JNEUCTBUM C JIECATUYHBIMHU
IpOOSMH MOKHO OOOCHOBATh YK€ M3BECTHBIMHM aJTOPUTMAMHU BBIMTOJTHCHUS JTCHCTBHMA

C  OOBIKHOBEHHBIMU JPOOSMH. 3HAKOMCTBO c
JCCATUIHBIMU ApOOSIMH  pacCIIMPUT BO3MOXKHOCTH JUISI  TIOHMMaHUS
OOyJaroNMMUCs TPUKIAJHOTO TPUMEHEHUS HOBOW 3alUCH TMPU M3YYCHUH JIPYTUX
13
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OpeIMETOB M NpHU MPAKTHUYECKOM ucrnoJyib3oBaHuu. K 6 Kiaccy OTHECeH BTOpOu
3Talml B  M3Y4YEHUH  JpoOei, TJe MPOUCXOIUT COBEPUICHCTBOBAHHE HABHIKOB
CpaBHEHUsI M INpeodpa3oBaHusi ApoOEil, OCBOEHHWE HOBBIX BBIYHCIUTEIbHBIX
QITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIUMCICHUM, B TOM 4HCIE 3HAYCHUU
BBIPOKCHHM, COJEPKAIMNUX W OOBIKHOBEHHBIC, W JIECCSITHYHBIC IPOOH, yCTaHOBIICHUE
CBS3EH MEXIy HUMH, PAaCCMOTPEHHE NMPUEMOB peIleHus 3a7a4 Ha Ipodu. B Hauane 6
KJIacca MPOUCXOIUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

OCOOEHHOCTBIO N3YYEHUS MOJOKHUTEIbHBIX U OTPULATEIbHBIX YHCEIl SIBISETCS TO,
YTO OHU Tak)Ke€ MOTYT paccMaTpuBaThCsi B HECKOJbKO ATamoB. B 6 kiacce B Haudane
u3ydeHus: Tembl «IloJoKUTENbHBIE U OTPULIATENLHBIC YUCIA» BBIACISIETCS MOATEMA
«llenble ywucnay, B paMKax KOTOpPOW 3HAKOMCTBO C OTPHIATEIIbHBIMUA YHCIIAMU
U IEVUCTBUSIMU C TIOJIOKUTEIbHBIMU U OTPULATEIbHBIMU YHCIIAMU IPOUCXOIUT HA OCHOBE
COJIEPKATENIBHOTO TMOJX0/1a. JTO MO3BOJSET HAa JIOCTYIIHOM YPOBHE IO3HAKOMUTH
oOy4Jaronuxcsi MPakTUYECKH CO BCEMH OCHOBHBIMH TOHSTHUSIMU TEMBI, B TOM YHCIIC
M C TpaBWJIaMH 3HAKOB IPU BBINOJIHEHUH apudmeTnueckux nerctBuil. M3yueHue
palMoOHANBHBIX YKceN OyJeT MPOJOJIKEHO B Kypce ainreOpsl 7 Kiacca.

[Ipu oOydyeHMHM peIIeHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HUCIOIb3YIOTCA
apudmeTndyeckue npuemsl perieHus. [Ipu oTpaboTke BHIYMCIUTEIBLHBIX HABBIKOB B 5—6
KJIaccaxX pacCMaTpPUBAIOTCA TEKCTOBBIE 3aa4M CIEAYIOIIMX BUIOB: 3a/1a4d Ha IBU>KEHUE,
Ha YacTH, Ha TIOKYTKHU, Ha pa0OTy U MPOU3BOUTEIHLHOCTD, HA TIPOILICHTHI, HA OTHOIICHHUS
u nponopuuu. OOydaroumecss 3HaKOMSITCSI ¢ MpUEMaMH PEIIeHHs 3ajad nepedopom
BO3MOXKHBIX BapHaHTOB, y4arcsl paboTaTh ¢ MH(OpMaIuei, mpeacTaBIeHHON B popMe
TaOJIUIT WK JUATPaMM.

B mporpamme yueOGHOro kypca «Maremaruka» MNpeaycMOTpeHO (HOpMHUpPOBAaHUE
MPOTIEIEBTUUECKUX anreOpandecKux Mpe/cTaBleHnid. bykBa kak CHMBOJI HEKOTOPOTO
yucjia B 3aBUCHMOCTM OT MaTE€MaTUYECKOTO KOHTEKCTa BBOAMUTCS IOCTEIECHHO.
bykBeHHass CHUMBOJIMKA IIUPOKO HCHOJB3YETCS TMPEXKIAE BCEro JJIsl 3alMucH OOIIMX
YTBEPXKJICHUM U IPEAJIOKEHUH, POPMYII, B YACTHOCTH JJIS BBIYMCIICHUS TEOMETPUICCKUX
BEJINYMH, B KAYECTBE «3aMECTUTEIISH YUCa.

B mporpamme yueOGHOoro Kkypca «MaremaTuka» MpeacTaBiIeHA HarJsaHas
reOMETpHs, HANpaBJICHHAs Ha Pa3BUTHE OOPA3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus1, N300pa3UTEIBHBIX YMEHUN. DTO BaXKHBIN 3Tal B U3YYCHUU TE€OMETPHH,
KOTOPBIM ~ OCYHIECTBIIIETCSI HA  HAIJIAHO-NPAKTUYECKOM  YpPOBHE,  OIHUpPaETCA
Ha HarIHO-00pa3HOE MBIIUICHHE oOydammmxca. bomibimas ponab  OTBOIUTCS
MPAKTUYECKON JEATEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIerpoBannto. Obyyaronuecs
3HAKOMSITCS C TE€OMETPUYECKMMHU (UTYypaMu Ha TUIOCKOCTH W B MPOCTPAHCTBE, C UX
MPOCTEUIIMMU ~ KOHPUTYypaIusiMi, ydarca wu300pakaTh HX Ha HEJIMHOBAHHOU
U KJIeT4aTou Oymare, pacCMaTpUBaIOT UX MpOCTeiue cBoMCTBa. B mporecce nzydeHus
HaIJISITHOM T€OMETPHUH 3HAHUS, TIOJyYCHHbIE OOYYarOIIMMUCS Ha YPOBHE HAYaJIHLHOTO
o01ero 00pa3oBaHmsl, CHCTEMATU3UPYIOTCSI 1 PACIITUPSIFOTCS.

CornacHo yueOHOMY IJIaHy B 5—6 Kjlaccax U3y4yaeTcss UHTETPUPOBAHHBIN TIPEeIMET
«MaremaTuka», KOTOpBIA BKJIIOYAeT apu(PMETUYECKUH Marepual ¢ HarJIsIHYIO
TCOMETPHI0, a TAKXKE TMPOIMEACBTUYCCKUE CBEACHHUS U3 alnreOphbl, 3JIEMEHTHI JIOTUKU
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Y HayaJia OIMUCaTeIbHON CTaTUCTUKHU.
OO6riee ynca0 4acoB, PEKOMEHIOBAaHHBIX JIJIs M3y4YeHUsT MaTeMaTuku, — 340 JacoB:
B 5 kiacce — 170 gacoB (5 yacoB B Hefien0), B 6 kiacce — 170 gacoB (5 4acoB B HEJIEIIO).
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OJEPKXAHUE OBYYEHHUA 5
KJIACC

HarypaJjibHble unc/ia U HyJIb

Harypanpnoe wuyuncnmo. Psg wHatypanbHbix uucen. Yucimo 0. HM3obpaxkenue
HATypaJIbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOMA.

[To3unuonHas cucrteMa cuucieHus. Pumckas HyMmepauuss Kak IpUMED
HETO3UIMOHHON CUCTEMBI cUuCIeHuA. [lecaTnuHas cucteMa CUUCIICHHUS.

CpaBHEHHE HaTypalbHBIX 4YHUCEJ, CPAaBHCHHE HATYypPAJIbHBIX YHUCEI C HYJEM.
Cnioco0bl cpaBHeHHsI. OKpyTJIEHHE HATYPaIbHBIX YUCEIL.

CrnoxeHre HaTypalbHBIX YHMCEJN, CBOMCTBO HYJIS IPH CIIOKEHUM. BplunTanue kak
JENUCTBUE, OOpATHOE CIOXKEHHIO. YMHOXEHUE HATypaJlbHbIX YHCEJ, CBOWCTBA HYJIA
W EIMHMIBI TpH yMHOXKEHHMH. JleleHue Kak JelcTBHe, OOpaTHOE YMHOXKEHHMIO.
KoMnoneHTs! neiicTBuil, CBA3b Mexay HUMHU. [IpoBepka pesynbrata apupMeTu4ecKoro
neiictBus. [lepemecTurenbHOe U COYETATEIbHOE CBOMCTBA (3aKOHBI) CIOXKEHUS
Y YMHO>KEHHUSI, PacTIpeeIUTEIIbHOE CBOWCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB 11 0003HAYEHHUs] HEU3BECTHOTO KOMIIOHEHTAa M 3aIluCU
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

Jlenutenu ¥ KpaTHBIE YHCIIA, PA3JIOKEHUE HA MHOXKUTENN. [IpocTeie n cocTaBHBIE
yucna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenp ¢ HaTypaldbHBIM ITOKA3aTEJIEM. 3allMCh YNCIA B BUAE CYyMMBbI pa3psaHbIX
CJIaraeMblIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHNUH YUCIIOBBIX BBIPAXKEHUM, MOPSIOK
BBIIIOJIHEHUs JEUCTBUM. lcronbp30BaHME NIPU  BBIYKUCICHUSAX IEPEMECTUTEIBLHOIO
U COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUSI M YMHOXKEHHUS, pPaCIpeIeIUTEIbHOrO
CBOWCTBA YMHOKECHHUSI.

poou
[IpencraBienue o ApoOU Kak crocoOe 3amucH 4acTu BeIUYUHBI. OOBIKHOBEHHBIE

npo6u. [lpaBunbHble W HempaBwiIbHBIE ApoOu. CmemianHas ApoOb, MpefCcTaBICHUE
CMENIaHHOW JpOoOM B BHJC HENMPABUIHLHOW APOOM W BBIACICHHE IIEJIOW YacTH YHCIIa
W3 HemnpaBwiIbHOW ApoOu. M3o00pakeHue apoOeil ToukaMu Ha YHUCIOBOM TMPSMOM.
OcHoBHoe cBoiicTBO apobu. Coxpamenune mapoOeit. IlpuBenerue npoOu K HOBOMY
3HaMmeHaTenmo. CpaBHEHHE APOOCH.

CrnoxeHnrue W BblYMTaHHE JpoOeil. YMHOXKEHHE M JeJIeHHe JpoOeil, B3auMHO-
oOpaTHbIe IpobOu. HaxoxaeHne 9acTu 1eIoro U MeJioro Mo €ro YacTH.

Hecatuunas 3anuch ApoOei. IlpencraBieHue pAecsATUYHONM ApoOUW B BHUIE
OoObIKHOBEHHOU. M300pakeHne IECATUYHBIX APOOEH TOYKAMU HA YHCIIOBOM MPSMOI.
CpaBHeHHE ECATUYHBIX APOOECH.

Apudmernueckue NeUCTBUS C ACCATUUHBIMU Apo0siMU. OKpYTIIEHUE EeCATUYHBIX
po0ei.
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Penienue TeKCTOBLBIX 3a1a4

Pemenne TekcTOBBIX 3aja4 apu(METHUYECKUM CIIOCOOOM. PelieHue JormuecKux
3aja4. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
P PEIICHUH 3aJ1a4 TaOIHUIl U CXEM.

Pemrenue 3agay, cogepkammx 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIIMYUHBI: CKOPOCTb,
BpEMsI, PACCTOSIHHE, 1I€HA, KOJIWYECTBO, CTOMMOCTb. EAWHMIBI U3MEPEHUS: MACCHI,
o0bema, 1IeHbI, PAaCCTOSHUS, BpeMEHU, CKOPOCTU. CBS3b MEXKy €AMHUIIAMU U3MEPEHUS
Ka)KI0M BEJIMYUHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencrapiieHue TaHHBIX B BUE TaOJMII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsguele npeacraBieHus o urypax Ha IUIOCKOCTU: TOYKa, MpsiMas, OTPE3OK,
JIy4, YroJI, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. YTOJIL. [IpsiMO1, OCTpBIN, TYTION
Y Pa3BEPHYTHIN YIJIBL.

JUiMHa OTpe3Kka, METPUYECKHE E€OUHULBI JUIMHBL. JIMHA JOMAaHOW, NEepUMETp
MHOI'OyroJIbHUKa. MI3MepeHne u noCTpOEHHE YIVIOB C OMOILBIO TPAHCIIOPTHPA.

Harnsguele mnpexacraBieHuss o (QuUIrypax Ha IUIOCKOCTH: MHOTIOYTOJIbHUK,
IPSIMOYTOJIBHUK, KBaJAPaT, TPEYTOJbHUK, O PABEHCTBE QUTYD.

N3o6paxenune ¢uryp, B TOM uuciae Ha kieryatod Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteu mpsiMoil, OKpy’KHOCTH Ha HEJIMHOBAHHOM U KJieT4aTol Oymare.
Hcnonp30BaHre CBOWCTB CTOPOH U YIVIOB MPSIMOYTOJIbBHUKA, KBAIpaTa.

[Tnomans OpsIMOYTOJIbHUKA " MHOTOyTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSAMOYTOJIBHUKOB, B TOM 4HCIIe (DUTYp, M300pPKEHHBIX Ha KJET4aTroil Oymare.
Enunaunier nsmepenus mionaau.

Harnsnaele mpencTaBiieHHss O NPOCTPAHCTBEHHBIX (Urypax: NpsIMOYTOJIbHBIM
napajuienenunesa, Kyo, MHOrorpaHHuku. M300paxeHnue npocTedmx MHOTOTPAHHUKOB.
PazBepTku kyOa u napamienenunena. Cozganue Mojeneii MHOTOrpaHHUKOB (U3 Oymard,
MIPOBOJIOKH, TUTACTUIIMHA U APYTUX MATEPUAIIOB).

O0beM MpsAMOYTOJIBHOTO Napajuienenunena, Kyoa. EnuHuibl usmepeHus: oobema.

6 KN1ACC

HartypajbHble yncia

ApudmMernueckre JAEUCTBUS € MHOTO3HAYHBIMM HATypalIbHBIMH YHCIIAMHU.
YucrioBble BBIpAXKEHHUS, MOPSAOK JIEUCTBHM, MCMOIb30BaHUE CKOOOK. Mcnonb3oBaHue
IIPU  BBIYMCIEHUSAX NEPEMECTUTEIIBHOTO M COYETATEIbHOTO CBOMCTB  CJIOXKECHUS
Y YMHOXEHHUS, PaCIpeIeIUTENBHOIO CBOMCTBA YMHOXKEHUA. OKPYTIJIIEHUE HATypaJIbHbIX
YHUCEL.

JlenuTenu u KpaTHbIE Yncia, HAUOOIBIINN OOIIHA AeNUTeNb U HAaNMEHbIlee o0I1Iee
KpaTHoe. JlenuMoCTh CyMMBI U POU3BEAEHHUS. JleeHne ¢ OCTaTKOM.
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Jpoou
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHME U ymHopsiiounMBaHue apoOei. Permenue 3amay Ha HaXOXACHUE YaCTU
OT LEJOTO0 W ULEeJoro mo ero 4acth. [[poOHoe YHCiIo Kak pe3ysbTar JeleHHS.
[IpeacraBnenne AecAITHYHON APOOM B BHUIIE OOBIKHOBEHHOW IPOOM W BO3MOKHOCTH
npeicTaBlieHus OOBIKHOBEHHOM JIpoOM B BHJE JAecITHUHON. JlecsaTuuHble apolu
U MeTpuueckas cuctema Mmep. ApudmMeTrndeckue IEHCTBUS W UYUCIOBBIE BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECITUYHBIMU APOOSIMHU.

OtHomienue. Jlenenue B JaHHOM OTHOLIEHUHU. Macita0, nponopuus. [Ipumenenue
IIPONIOPLIMM MPH PEILICHUH 3a1a4.

[Tonarue npoueHTa. BeruuciaeHue mporeHTa OT BEIWYMHBI M BEJIUYUHBI MO €€
MpOLIEHTY. BbIpa)keHHEe TPOLEHTOB JAECATUYHBIMU Jpo0simMu. Pemienue 3amau
Ha MPOLIEHTHI. BIpakeHne OTHOLIECHUS BEJIMYMH B IIPOLICHTAX.

IHoJsi0:kuTENBHBIE M OTPUIIATEIbHBIE YHCJIA

[TomoxurenbHple W oTpuuarenbHble yucha. Llensie uncna. Mopyns uucna,
reoMeTpudecKasi HHTepIpeTaius Mo Ay yrcia. M3o0pakeHne yuces Ha KOOpAMHATHOM
npsiMoii. UucioBble mpoMexyTku. CpaBHEeHHE uuncell. ApudMeTHUYecKue ACHCTBHS
C TIOJIOKUTEIILHBIMUA U OTPUIIATEIIbHBIMUA YHCIIAMH.

[IpsiMmoyronibHasi cHUCTEMa KOOPAWMHAT Ha IUIOCKOCTH. KoopauHaTbl TOYKH
Ha TUIOCKOCTH, abciicca U opauHata. [loctpoenue Touek U GUryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpaKEeHUS

[IpumeHeHrne OyKB aJi 3alMCH MaT€MAaTUYECKHX BBIPAKEHUW W MPEIJIOKEHUU.
CpoiictBa apuMeTHuecKuX JeHCTBUNA. DyKBEHHBIE BBIPDAKEHHS U  YHCIIOBBIC
IIOJCTAaHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XACHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GopMysbl MEpUMETpa M IJIOMIAAM MNPSAMOYTOJIbHUKA, KBajapara, oO0bema
napajiesenumneaa u Kyoa.

PenieHnne TeKCTOBBIX 3a/1a4

Pemenne TeKCTOBBIX 3aja4 apu(METHUYCCKUM CIIOCOOOM. PelreHue JormYecKux
3a1a4. Pemenue 3amay mepebopoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemenue 3agay, cojeprKainx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBI: CKOPOCTb,
BpeMsi, PaCCTOSIHUE, 1IeHa, KOJTMYECTBO, CTOMMOCTb, TPOU3BOIUTEILHOCTD, BpeMsl, 00beM
paboThl. EquHUIIBI U3MEPEHUS: MAacChl, CTOMMOCTH, PACCTOSHUS, BPEMEHH, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMHA U3MEPEHUS KaXK]I0M BEJIIMUUHBI.

Pemenue 3amad, CBS3aHHBIX C OTHOIIEHHEM, MPOIMOPIUOHAIBHOCTHIO BEIWYHH,
MPOIIEHTAMHU; PEIICHHE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLICHTHI.

Omenka W TPHUKUIKA, OKpyryieHwe pesynbrara. (CocTaBieHne OyKBEHHBIX
BBIPAXKEHUI 110 YCJIOBUIO 3aJ]a4H.

[IpencraBienre JaHHBIX C TOMOIIBIO Tabmui, W auarpamMm. CronOuatbie
JMarpaMMBbl: YTE€HUE U NTOCTpoeHue. UTeHHe KPYroBbIX AUarpaMm.
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Harasignas reomerpust

Harnsanele npencraBieHus o urypax Ha IUIOCKOCTH: TOYKa, MpsAMasi, OTPE3OK,
Jyd, YroJil, JIoOMaHas, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTD,
KpYT.

B3anMHoe pacrosnioxeHue JByX MPsSMbIX Ha MIOCKOCTH, MapajlieJbHbIe MPsSMBIE,
NepHEHINKYISIpHbIC TPsiMbIe. VI3MepeHue paccTOSHUM: MEXTY IBYMS TOYKaMH, OT TOUKH
710 MPSIMOM, JUTMHA MapIIpyTa Ha KBaPATHOU CETKE.

N3mepenre © MOCTPOEHHWE VYIJOB C TMOMOUIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIbHBINA, TYNOYTOJbHBIN, paBHOOCIPEHHBIN,
PaBHOCTOPOHHUM. YeThIpEXyroibHUK, MPUMEPHI YETHIPEXYTOILHUKOB. [IpSIMOYTONBHUK,
KBaJpaT: WCIOJb30BAaHUE CBOWCTB CTOPOH, YIJIOB, JuaroHanei. l3obOpaxeHue
reoOMeTpuYeCKux (Uryp Ha HEJIMHOBAaHHOM Oymare ¢ HCIOJIb30BAHUEM IHPKYJIS,
JUHENKH, yTOIbHUKA, TpaHcnopTupa. [locTpoenus Ha kietyaToit Oymare.

[Tepumerp MHoOrOyroONbHUKA. [loHATHE TUIOMAAM (DUTYPBI, €TUHUIIBI WU3MEPEHUS
wiomaau. [IpubmmkeHHoe u3MepeHue miomaad Guryp, B TOM 4UCJI€ Ha KBaJpaTHOU
cetke. [IpnbimxeHHoe n3MepeHue JJIMHbBI OKPYKHOCTH, TIJIOIIAAN KpYra.

CummeTpus: LIeHTpajabHasi, OCeBas U 3epKajibHasi CHMMETPHUHU.

[TocTpoenre cuMMETPUYHBIX GUTYP.

HarnsinHele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (UTypax: napajieiaenunes, Kyo,

npu3Ma, nupamuaa, KOHyc, IWIMHIP, map U chepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOTPAHHUKOB, IUIUHApPA U KoHyca. Co3nanue mojaenen
MPOCTPAHCTBEHHBIX (PUTYp (M3 OyMaru, MpoBOJIOKH, JIACTUIIMHA U JPYTHX MaTepUasoB).

ITonsatue oObema, enuHHUIBI H3MepeHHs oO0bema. OO0beM NPAMOYTOIHLHOIO

napajuienenumnena, Kyoa.

NMPEAMETHDbIE PE3Y/IbTATbI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 5 KJjacce.

Yucsia v BbIMUCICHUSA

[ToHumaTh U MNPABUIBLHO YHOTPEOJATh TEPMHUHBI, CBSI3aHHBIC C HATypaIbHBIMHU
YUCJIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

CpaBHHBaTh M YIOPSIOYMBATh HATypajbHBIC YKCIA, CPABHUBATH B MPOCTEHIIINX
cllydasix OOBIKHOBEHHBIE IpOOH, IECATUUHBIE IPOOH.

COOTHOCUTBH TOUKY Ha KOOPJIMHATHOM (YMCIIOBOM) MIPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM U U300pakaTh HaTypajibHbIC YKCJIA TOYKAMH Ha KOOPJAUHATHOM (YMCIIOBOW)
MPSIMOM.

Beimonuare  apudmernueckue  JASHCTBUS € HATypaJbHBIMM  YHCJIAMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIITUX CITydasiX.

BrInosHATE TPOBEPKY, NPUKUJIKY PE3YIbTAaTa BIUUCICHUM.

OKpyTJIsTh HaTypaJibHbIE YKCIA.
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Penienue TeKCTOBLBIX 3a1a4

Pemarp TekcToBble 3amaun  apu(PMETHUYECKHMM CIIOCOOOM U C  IOMOIIBIO
OpPraHU30BAHHOTO KOHEUHOTO 1epedopa BceX BO3MOKHBIX BAPHAHTOB.

Pematp 3amaun, conepikaiiie 3aBUCHMOCTH, CBSI3bIBAIOIINE BEITHMUUHBI: CKOPOCTH,
BpEMsI, paCCTOSIHUE, 11€HA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKUeE 3aMycH, CXeMbl, TaOJIMIIbI, 0003HAUYEHUS [IPU PELICHUH 3a/1au.

[Tonb30BaTbCcs OCHOBHBIMU €IUHHUIIAMH W3MEPEHHs: II€HBI, MacChl, PacCTOSHHUA,
BPEMEHM, CKOPOCTH, BbIpAXKaTh OJIHU €IMHULIbI BETMUMHBI YEPE3 APYTHE.

W3Bnekarb, aHaIM3UpOBaTh, OLIEHWBATh MH(OpPMALMIO, NPEICTABICHHYIO
B Tabuule, Ha CTOJI0YaTON AMarpaMMe, UHTEPIPETUPOBATh MPEICTABICHHbIC JaHHbIC,
WCIIOJIb30BAaTh JIaHHbIE NP PEIICHUH 3a/1a4.

Harasimaas reomerpust

[Tonb30BaThCA reOMETPUUECKUMU MTOHATUSAMHU: TOUKA, IIPsIMasi, OTPE30K, JIy4, YroJ,
MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mNpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIIMX (opmy
M3YYEHHBIX TEOMETPUUECKUX PUTYP.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yIJlaMH: BeEpIIMHA CTOpPOHA,
C MHOTOYT'OJIBHUKaMU: YTroJl, BEPIIHHA, CTOPOHA, TUAarOHAJIb, C OKPYKHOCTBIO: paauyc,
IUaMeTp, LEHTP.

N3006paxaTh N3yuyeHHbIE TEOMETPUUECKHE (PUTYypbl HA HETMHOBAHHOM U KJI€TYaTON
Oymare ¢ IOMOIIbIO LIUPKYJISI U TMHEUKH.

HaxoauTe [IIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HM3MEPEHHEM C IOMOLIBIO
JMHENKH, CTPOUTH OTPE3KHU 33AaHHOU IJTMHBI; CTPOUTH OKPYKHOCTbH 3aJJAaHHOTO pajinyca.

Hcrons30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHMKA, KBaapara Il UX
MOCTPOEHUS, BEIYMCIICHUS TUIOIIAIA U IEPUMETPA.

Bbruucnsats nepuMeTp  miioma b KBaapara, IpsMOyrojbHHUKa, (PUTyp, COCTaBIEHHBIX
U3 IPSIMOYTOJILHUKOB, B TOM YKCII€ PUTYP, N300paKEHHBIX HA KJIETYaToN Oymare.

[lonb30BaTbcs OCHOBHBIMH METPUYECKMMHU €IWHULAMH HW3MEPEHHs JJIMHBI,
IJIOIIAH; BBIPAYKATh OJIHH €IMHULIBI BEJIMYHUHBI YEPE3 IPYyTHUE.

Pacnio3naBate mapaiienenumnes, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUsI, HAXOAUTh U3MEPEHUs Napajuieenunena, Kyoa.

Boruncasate  obvem  KyOa, mapamienenunena o 3aJaHHBIM — H3MEPEHUsM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUS 00beMa.

Pemath HecjoXHBIE 3a7aud  HAa U3MEpPEHHE T€OMETPUYECKUX  BEJIMYUH
B [IPAKTUYECKHUX CUTYALUSX.

[IpenMeTHbIe pe3yibTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 6 kiaacce.

Yucya 1 BbIYHCIEHUS

3HaTh M TOHUMATh TEPMMHBI, CBS3aHHBIE C PA3JIMYHBIMU BHAAMHU YHUCEI
U croco0aMu WX 3aIrCH, IEPEXOAUTH (€CTU 3TO BO3MOXKHO) OT OJAHOU (DOpPMBI 3ammcu
yycia K Ipyrou.
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CpaBHMBATh U YIIOPSIIOYMBATS LI€JIbIE YUCIIA, OOBIKHOBEHHBIE U IECSITUUHBIE TPOOH,
CpaBHHBATh YMCJIA OJTHOTO M Pa3HBIX 3HAKOB.

BrimonHsATe, coueTasi yCTHbIE ¥ MUCbMEHHBIE IPUEMBI, apu(MeTHIECKIE TeHCTBUSA
C HaTypaJbHBIMU M UENBIMH YUCJIAMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU JPOOSMHU,
MOJIOKUTEIIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BpauciATe 3HaYEHHsI YHCIIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKHUIKY W OLEHKY
pe3ynbTata BBIYMCICHUH, BBINOJIHATH NPEOOPA30BAaHUS YHUCIOBBIX  BBIPAXKEHUUN
Ha OCHOBE CBOMCTB apU(METHUCCKUX JICHCTBHI.

COOTHOCHUTh TOYKY Ha KOOPAMHATHOW MPSMON C COOTBETCTBYIOIIMM €l YHCIOM
U M300pakaTh YKMCIIa TOUKAaMU Ha KOOPJUHATHON MPAMOMN, HAXOJUTh MOIYJIb YHCTIA.

COOTHOCHUTH TOYKHM B MPSIMOYTOJBHON CHCTEME KOOPAMHAT ¢ KOOPJAWHATAMU ITOU
TOYKHU.

OKpyrITh LENbIe YUCIIa U JECATUUHbIE APOOU, HAXOAUTh NPUOIMKEHUS YUCEIL.

YucioBbie M OyKBEHHbIE BHIPAKEHUS

[TonumaTe W ynoTpeOJATh TEPMHHBI, CBS3aHHBIE C 3alUCBIO CTEIEHU 4YHCIIA,
HaxOJUTh KBaJpaT M KyO 4YHCIA, BBIUMUCIATH 3HAYCHUS YHCJIOBBIX BBIPAXCHUH,
coAepKalluX CTCTICHHU.

[Tonp30BaThCs TpPU3HAKAMM JEIUMOCTH, PAaCKJIAIbIBaTh HATypaJbHBIE 4YHUCIA
Ha MPOCThIE MHOXHUTEIIH.

[Tonb3oBaThca MacITabOM, COCTABIIATH POMIOPIIMU U OTHOIICHHUS.

Ucnonb3oBaTh OyKBBI IS OOO3HAUEHMS YHCET NPH 3aMUCH MaTeMaTHYECKHUX
BBIPAXKEHUM, COCTaBJISATb OYKBEHHBIC BbIpaXeHUs U (OPMYJIbI, HAXOAUTh 3HAUCHUS
OYKBEHHBIX BbIpaXE€HUM, OCYILECTBIISISI HEOOXOMMbIE TTOJICTAHOBKH U MPE0Opa30BaHMUSI.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemeHue TeKCTOBBIX 32/1a4

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 331291 aPUPMETUIECKUM CITIOCOOOM.

Pemate 3amgaum, CBSI3aHHBIE C OTHOIICHHWEM, MPOIMOPIIMOHATHLHOCTHIO BEIIMYHH,
MPOIIEHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4u Ha APOOU U MIPOIICHTHI.

Pemate 3amaun, copeprkaniue 3aBUCUMOCTH, CBS3BIBAIONINE BEJTMYHHBI: CKOPOCTD,
BpEMs, pPACCTOSHHUE, II€HA, KOJMYECTBO, CTOMMOCTH, MPOU3BOIUTEIHLHOCTH, BpEM,
o0ObemMa palOThl, HUCHONB3YS apUPMETHUECKHE JEeHUCTBUS, OICHKY, MPUKUIKY,
MOJI30BATHCS SAUHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEIIMYHH.

CocTaBisaTh OYKBEHHBIC BRIPAKCHHSI 110 YCIIOBHIO 3a1a4H.

W3Bnekath nHPpOpPMAITNIO, IPECTABICHHYIO B TAOIUIIAX, HA TMHEHHOMN, CTOI0YaTON
WIM  KPYroBOM  jJWarpamMmax, HMHTEPIPETUPOBATh  MPEACTaBICHHBIC JIaHHBIE,
WCIIOJIh30BAaTh JaHHBIC MIPHU PEIICHUH 3a]1a4.

[IpeacraBnsaTe nHGOPMAIIMIO C TTOMOIITHIO TAOJHIL, TMHEHHON M CTOJIOUATOM JrarpaMM.

Harasignas reomerpust

[IpuBoauTh mpUMEpPHI OOBEKTOB OKPYXKAIOIIETO MHpa, UMEKMUX Gopmy
M3YYEHHBIX T€OMETPUUECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX
U CUMMETPHUYHBIX (DUTYD.

21



depnepanbHaa paboyas nporpamma | Matematmka. 5-9 knaccbl (6a30BbIit

N300paxaTh C MOMOLIBIO LUPKYJS, JMHEHKH, TPAHCIOPTUPA HA HEJIMHOBAHHOW U
KJIeT4atol Oymare W3y4deHHbIE IUIOCKHE TeoMeTpuueckre QUurypbl M KOHQUTypaiuw,
CUMMETpUYHbIC (QUTYPBHI.

[Tonb30BaTbcs TEOMETPUUECKUMU MOHATHUSAMU: PaBEHCTBO (UTYp, CHUMMETpPHS,
UCTIONb30BaTh TEPMHUHOJOTHIO, CBA3aHHYIO C CHMMETPHEH: OCb CHMMETpPUHU, LEHTP
CUMMETPHH.

HaxoauTs BenWYUHBI YIJI0B MU3MEPEHHUEM C MOMOUIBIO TPAHCIIOPTHUPA, CTPOUTH YIJIbI
3aJJaHHOW BEJIMYUHBI, TOJH30BAThCS TPHU PEUICHUH 3a7ad TPaayCHOM Mepoil yrioB,
pacIio3HaBaTh HA YEPTEkKAX OCTPBIU, IPAMOU, PA3BEPHYTHIA U TYNION YTJIbI.

BoruncnsaTe AMHY JIOMaHOW, MEPUMETP MHOTOYTOJIbHHKA, MOJIb30BATHCS €IMHULIAMU
U3MEPEHMS JUTUHBI, BBIPAXKaTh OJHU €MHULIBI U3MEPEHUS JJIMHBI YEPE3 IPYTHE.

HaxoauTs, HCTIONb3ys 4epTeKHbIE HHCTPYMEHTHI, PACCTOSHUSA: MEKY BYMSI TOUKAMH,
OT TOYKH JI0 MPSIMOM, JJIMHY MyTH Ha KBaJIpaTHOM CETKE.

Beruncnsate miomanabs QuUryp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB, HCIIOJIb30BATh
pazOueHne  Ha  MPSAMOYTOJBHUKH, HA  paBHBIC burypsl, JIOCTpauBaHHE 10
IpSIMOYTOJIbHKKA, TOJIb30BAaThCS OCHOBHBIMU €IMHUIAMHU W3MEpPEHUs IUIOLIAAH, BhIpaXkaTb
OJIHU €IMHUIIBI U3MEPEHUS TUIOIIAIU Yepe3 ApyTHe.

PacriozHaBath Ha MoOzENSAX U M300pAKEHUSAX NHpPAMUAY, KOHYC, LWIMHIP,
UCIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIIUHA, peOpo, paHb, OCHOBAHHUE, Pa3BEPTKa.

N306paxaTh Ha KJIeTYaTON Oymare npsiMOyToJIbHBIN MapaJlieeuIIEe].

Boruncnate 00beM  MOpSAMOYroJIbHOTO — Mapajuieienunena, KyOa, IOJb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUsI 00BhEMa;

Pemarh HecloXHbIE 3aJaud Ha HAXOXKJIEHHE TEOMETPUUYECKUX BEJIUYMH B
IPAKTUYECKUX CUTYaIUsIX
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TEMATHYECKOE IINTAHUPOBAHUE

5 KUIACC
Nn/n | Ha3Banue pa3zuena (TeMbl) Kos-Bo yacoB
1 HatypanbHble uncia. 43
JIeHiCTBUS C HATYPAIbHBIMHU YU CIIAMHA
2 Harnsanasa reomeTtpusi. 12
JIuHUYM Ha MIIOCKOCTH
3 OOGBIKHOBEHHBIE TPOOHU 48
4 Harnsgnas reometpusi. MHOTOyroJibHUKH 10
5 Jlecsituunabie 1podu 38
6 Harnsaanasa reomeTpusi. 9
Tena u Gurypsl B mpOCTPaHCTBE
7 IToBTOpeHue u 0000IICHNE 10
OBUIEE KOJIMYECTBO YACOB I10O 170
[TPOTPAMME
6 KIIACC
N n/n | Ha3Banue paszzgena (TeMbl) KoJs-Bo yacoB
1 HarypanbHbie uncia 30
2 Harnmsannas reomerpus. [Ipsmeie Ha 7
MI0CKOCTH
3 | JIpo6u 32
4 Harnsignas reomerpust. CuMmeTpus
S Bripaxkenus ¢ OykBamu
6 Harnsaanas reomerpus. @urypel Ha 14
MI0CKOCTH
7 [TonoxurenbHbIE 40
Y OTpUIIATEJILHBIC YUCIIA
8 IIpeacraBiienue TaHHBIX
9 Harnmsannas reometpusi. @urypsl B 9
MIPOCTPAHCTBE
10| TTosropenue, 0606menmue, 20
CUCTEMaTH3AIIHS
OBIIEE KOJIMYECTBO YACOB I10 170
I[TPOTPAMME
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®EJIEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

MHNOACHUTEJBHAS 3AIIMCKA

AnreOpa sBISIETCS OJHUM W3 OMOPHBIX KYpPCOB OCHOBHOIO 0OIIEro 0Opa3oBaHMS:
OHa 00eCreynBaeT U3YYEHUE APYrUX AUCHUIUIMH, KaK €CTeCTBEHHO-HAy4YHOTO, TaK W
T'YMaHUTAPHOTO IHKJIOB, €€ OCBOCHUE HEOOXOAMMO IJIsi MPOJODKCHHS 00pa3oBaHUS U
B IIOBCEJHEBHOM JKW3HU. Pa3BuTme y 0OydYaromuxcsi Hay4HbIX NpPEICTaBICHUN O
MPOUCXOXKJICHUA W CYIIHOCTH aireOpanmdeckux aOCTpakiuid, Crmoco0e OTpaXKeHUs
MaTeMaTUYECKOW HayKOW SIBJICHUM M TMPOIECCOB B MPUPOJAEC U OOIIECTBE, POIU
MaTeMaTHYECKOr0 MOJICIMPOBAaHUSI B HAYYHOM MO3HAHUM U B MPAKTUKE CIOCOOCTBYET
GbOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAYECTB MBIIUICHHS, HEOOXOAUMBIX JIJIs
ajanTalid B COBpeMEHHOM LHU(poBoM oOmiectBe. M3ydyeHue anredpbl oOecrneurBaeT
pa3BUTHE yMEHHUS HaOI0aTh, CpaBHUBATh, HAXOJIUTb 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTU MBIIUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM
JNEUCTBUS U BBIBOJBI, (GOpMyIHpoBaTh yTBepxkaeHUa. OCBOEHHE Kypca anreopbl
oOecrieynBaeT pPa3BUTHE JIOTMYECKOTO MBIIUICHUSI OOYYarolUXCsA: OHU HCHOJb3YIOT
JNETyKTUBHbIE W HWHIYKTHUBHBIE pacCyXAeHus, 0000IleHHEe U KOHKPETU3AIUIO,
abcTparupoBanue U aHainoruto. O0ydeHue anredpe npeanoiaraeT 3HaYuTeIbHbIN 00BbeM
CaMOCTOSITEJIbHON AESATETbHOCTA OOYyYaloImMXCsl, MMOATOMY CaMOCTOSATEIIBHOE PEIICHUE
3a/1a4 SABJISETCA peaau3alueit e TeIbHOCTHOTO MPUHIIUIA 00yUYEeHHS.

B cTpykType mporpamMmbl yueOHOro Kypca «Amnredbpa» mjis OCHOBHOTO OOIIEro
00pa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOUYECKUE JTMHUH:

«Uucna u  BBIUMCICHUS», «ANreOpanvyeckue BBIPAKECHUS», «YpaBHEHUS U
HEPaBEHCTBAY,

«Dynkum»y.  Kaxkmas w3 3THUX  COAEPKATEIbHO-METOJUYECKUX  JIMHUN
pa3BUBAETCA HA MPOTSHKEHUU TPEX JIET U3YUEHHS Kypca, B3aUMOJIEUCTBYS C IPYTHUMU €r0
JuHUsSMU. B Xone m3ydeHus ydeOHOro Kypca OOYy4arolmMMCsl TPUXOJMUTCS JOTHYECKU
paccyxaaTh, HUCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM SI3bIK. B CBA3M ¢ 3TUM B
nporpaMmy ydeOHOTO Kypca «AunreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
MIPE/ICTABIICHHBIE BO BCEX OCHOBHBIX paslieflax MaTEeMaTHYeCKOro oO0pa3oBaHUS W
CIOCOOCTBYIOIINE OBJIQJICHUIO 00y4JarOIIMMUCS OCHOB YHUBEPCAIBHOTO
MaTeMaTh4yeckoro si3bika. CoaepikaTebHONM M CTPYKTYPHOM OCOOEHHOCTBHIO y4eOHOTO
Kypca «Anre0pay SIBISICTCS €r0 HHTETPUPOBAHHBIN XapaKTep.

Conepxanue nuHUU «YUuciaa v BBIYUCICHUS CIYKUT OCHOBOHM IS JajdbHEUILEro
U3YYCHUS] MAaTeMAaTHKH, CIOCOOCTBYET PAa3BUTUIO Yy OOYYAIOIIMXCS JIOTHYECKOTO
MBIIIICHUS, (POPMUPOBAHUIO YMEHHS TIOJIB30BATHCA  QITOPUTMAMH, a TaKKe
MPUOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIMMBIX [IJISi TOBCEIHEBHOW >KW3HH.
Pa3BuTHe NOHATHA O YHMClIe HAa YPOBHE OCHOBHOIO OOIIEro OOpa30BaHUS CBSI3aHO C
paIMOHAIBHBIMUA W HMPPAIMOHATBHBIMA YHCIIaMU, (POPMUPOBAHUEM TMPEIACTABICHUN O
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JNEHCTBUTEILHOM 4YHCIIE. 3aBEpIICHHE OCBOSHHUS YHCJIOBOW JIMHUM OTHECEHO K
cpeaHeMy oO1eMy 00pa3oBaHMIO.

Conepkanue JAByX anreOpanyeckux JIUHUNA — «AnreOpanyecKkue BBIPAKCHHUSI» U
«YpaBHEHUsSI W HEPABEHCTBA» CIIOCOOCTBYET (OPMHUPOBAHUIO Y OOyYArOIIUXCS
MaTeMaTHYECKOro arrmapara, Heo0X0AMMOro IS PEIICHUs 3a]a4 MaTeMaTHKH, CMEXHBIX
peAMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3ajady. Ha ypoBHE OCHOBHOro oOIIero
0o0pa3oBaHusl Yy4yeOHBIH MaTepuajl TPYIIHUPYETCS BOKPYT PallMOHAJIBHBIX BBIPAKEHUH.
Anrebpa JEMOHCTPUPYET 3HAYCHHE MATEeMaTHKH KaK s3bIKa [JI TOCTPOSHUS
MaTeMaTHYECKUX MOJICJICH, ONTMCaHUs MIPOIECCOB U SIBJICHUN peasbHOTO Mupa. B 3agaun
00yueHust anredpe BXOJAT TaKKe JajJbHEHIIIee pa3BUTHE aJITOPUTMHUYECKOTO MBIILJICHUS,
HEOOXOJMMOIr0, B YaCTHOCTH, [JI1 OCBOCHHUS Kypca HHGOPMATUKH, U OBJIAJCHUE
HaBbIKAMU JCAYKTUBHBIX paccyxiacHui. IIpeoOpa3oBanne CHUMBOJBHBIX (opM
CITIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIIOCOOHOCTEH K MAaTEMaTUUYE€CKOMY TBOPUYECTRBY.

Conepxxanue GyHKIIMOHATBHO-TpaQUUIECKONH JIMHUM HAIICJICHO Ha IOJy4YeHHUE
oOyJarommMucsd 3HAHUM O (YHKIUAX KaK BaXKHEHMIIEH MaTeMaTHUYECKONW MOJCIH
JUIS. OTMHMCAHUS W MCCIICIOBAHUS PA3HOOOPA3HBIX IPOIECCOB M SBJICHUN B IPUPOJIEC
u obmectBe. M3yueHne marepuajga CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHUS
HCIIOJIb30BaTh PA3UYHbIC BBIPA3UTEIbHBIC CPEJICTBA S3bIKa MAaTEMAaTHKHU — CIIOBECHBIC,
CHMBOJIMYECKHE, TpapuyecKre, BHOCUT BKJIaa B (POPMUPOBAHUE MPEICTABICHUN O POJIH
MaTeMaTHUKH B PA3BUTUH IIUBUIM3ALNH U KYJIbTYPHI.

CornacHo ydeOHOMY IutaHy B 7—9 Kjaccax M3ydaercs yUeOHBIM Kypc «Ainrebpay,
KOTOPBIM  BKJIIOYAET CJCAYIOIIME OCHOBHBIC pas3aeibl coaepkanus: «UYucna u
BBIYUCJICHUS», «ANreOpandecKkue BBIpAXEHUs», «YPAaBHCHHUS W HEPABCHCTBAY,

«DYHKIUN.

OOmee  4YMCIO YacoB, PEKOMEHIOBAHHBIX [UIS M3ydeHUs Y4YeOHOTO Kypca

«Anrebpay», — 306 yacoB: B 7 kiacce — 102 yaca (3 vaca B Henelnw), B 8 Kiacce
— 102 yaca (3 yaca B Hezeno), B 9 kiacce — 102 yaca (3 yaca B HeIelI0).
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COAEP KAHUEOBYYEHMUAA

7 KUIIACC

Yucsia 1 BbIYUCIEHUS

Jpo6u 0OBIKHOBEHHBIE U JIECSITUYHbIE, IEPEXO OT OJIHOM (HOPMBI 3amTUCH IpoOeH K
npyroii. ITloHsTHe panMOHAIBHOTO YKCIA, 3aluCh, CPaBHEHUE, YMNOPSIOYMBAHHE
pallMOHANBHBIX 4YHCell. ApudMeTnueckue AeHCTBUS C palMOHAIBHBIMUA YHUCIAMHU.
Pemrenue 3a1au u3 peaibHOM MPAKTUKKU HA YACTH, HA IPOOH.

CremneHb ¢ HaTypaJIbHBIM MTOKa3aTesieM: OIpeiesieHne, IpeoOpa3oBaHuEe BhIPAKEHUN
Ha OCHOBE OMpeEJeleHUs, 3amuch OOJbIIMX Yucend. [IpoleHThl, 3amuch NPOLEHTOB B
BUJIe ApoOM U JpoOM B BHUAEC MNPOIEHTOB. TpHU OCHOBHBIE 3aJa4d Ha MPOIEHTHI,
peLIeHUE 3a7a4 U3 PEalbHON PAKTUKHU.

[IpuMeHeHUEe TPU3HAKOB JETUMMOCTU, Pa3fIOKEHWE HAa MHOXKUTEIU HATypalbHBIX
YHUCENl.

AuredpanyecKkue BbIpaKeHHA

[lepeMeHHBIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C IIEpeMEHHOU. J[lomycTumeblie
3HAUEHUsA NepeMeHHbIX. lIpencraBieHne 3aBUCHMOCTH MEXAY BEJIMYMHAMH B BHJIE
dopmynbl. Beruucnennss mo ¢dopmynam. IIpeoOpaszoBanue OYKBEHHBIX BBIPAKEHHI,
TOXKJIECTBEHHO PAaBHBIE BBIPAKEHHUS, NPABUIIA MPeoOpa30BaHus CyMM U MPOU3BEACHU,
IpaBuiia pacKpbITUS CKOOOK M MPUBENECHUS MOJOOHBIX ClIaraeéMbIX.

CBolicTBa CTENEHU C HATyPAJIbHBIM OKA3aTEIEM.

OpHounensl U MHOrouseHol. CreneHb MHorouwieHa. CroKeHue, BBIYUTAHUE,
YMHOKEHHE MHOro4JeHOB. (DOpMyJbl COKPAIEHHOIO YMHOXEHUS: KBaJApaT CyMMBI U
KBaapar pasHoctu. Dopmyna pa3HOCTH KBagpaToB. PasjioxKeHHME MHOTIOWIEHOB Ha
MHOKUTEJIH.

YpaBHeHUs U HEPABEHCTBA

VYpaBHeHUe, KOpPEHb ypaBHEHHUsA, TMpaBWia MNpeoOpa3oBaHHs  ypaBHEHUS,
PaBHOCHUJIBHOCTb YPAaBHEHU.

JInHenHoe ypaBHEHUE C OAHOM MEPEMEHHOM, YNACIIO KOPHEN JTMHEWHOTO YPaBHEHHS,
pelieHre JIMHEWHbIX YypaBHeHUH. CocTaBieHUME YpaBHEHWI MO YCIOBHIO 3aJayM.
Pemenne TeKCTOBBIX 33a/1a4 C HOMOIIBIO YPABHEHUM.

JluneitHoe ypaBHEHHME C JBYMs MEepeMEeHHbIMH u ero rpaduk. Cucrema IBYX
JMHEHHBIX YpaBHEHUI C IBYMs MEPEMEHHBIMU. PellieHne cucteM ypaBHEHHU CIOCOOOM
MOACTAaHOBKU. [ IpuMepsI peleHns: TEKCTOBBIX 3a/1a4 ¢ TOMOLIBI0 CUCTEM YPABHEHHI.

DyHKIUU
Koopaunara Touku Ha npssmout. YucimoBble MpoMexyTKU. PaccTosiHue Mexny aByMs
TOYKaMU KOOPJAMHATHOU IPSIMOM.
[IpssmoyrosibHas cuctema koopauHaT, ocu Ox u Oy. Abciucca U opJiuHaTa TOYKHU
Ha KOOPAMHATHOM miockocTH. Ilpumepsl rpadukoB, 3amaHHbix ¢dopmynamu. UreHue
rpaukoB peanbHbIX 3aBUcuMocTel. llonarue ¢pynxnuu. I'padux pynkuuu. CpolicTBa
¢bynkuii. Jluneitnas ¢ynkuus, ee rpaduk. I'papuk dynkuum y = |x|. I'paduueckoe
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pEIIEHNUE TUHENHBIX YPABHEHU U CUCTEM JIMHEMHBIX YPABHCHUU.

8 KJIACC
Yuciia v BLIYUCICHUSA
KBanpaTHsiii kopeHb u3 yucia. [lonstue o0 upparmoHanbHoM uncie. [lecaTrudnbie
NpUOIMKEHUST UppaluoHaNbHBIX uucel. CBoWCTBAa apu(METHUYECKUX KBaJIpaTHBIX
KOpHEH M MX MPUMEHEHHE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAKCHUN U BBIYHCICHHSM.
JIeMCTBUTENBHBIC YHCIIA.
Crenens c 11eJIbIM MTOKa3aTeNieM U e cBoMcTBa. CTaHapTHAS 3alUCh YUCIA.

AsiredOpanyeckue BbIPasKeHHsI

KBaapaTHbIii TpexdiieH, pasiioOKeHHE KBAAPATHOTO TPEXWICHa Ha MHOXKUTEIH.
Anrebpandeckas ipoOb. OCHOBHOE CBOMCTBO anredpanueckoii 1podu. CroxeHue,

BBIUMTAHHE, YMHOXCHHUE, JeJIeHHe anreOpandyeckux apoOeit. PanmoHanbHbIC
BBIpaKEHUS U UX MTPEeoOpa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmylia KOpHEH KBaJpaTHOro YypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHHI, CBOIAIIMXCS K JMHEWHBIM M KBaapaTHbIM. [Ipocreimue
JPOOHO-pallMOHATBHBIC YPABHEHHUS.

['paduyeckass uHTEpHpeTaIMsi YpPaBHEHUNW C JBYMsI TMEPEMEHHBIMHU M CHUCTEM
JIMHEMHBIX YPAaBHEHUU C ABYMs IIepeMeHHbIMU. [Iprmepsl perieHns: CUCTEM HEJTUHEUHBIX
YPaBHEHUM C ABYMsI IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a7a4 alre0Opandeckum crocoooMm.

UucnoBble HEpaBEHCTBA M HMX CBOWCTBA. HepaBEeHCTBO ¢ OOHOM NEPEMEHHOM.
PaBHOCHUIIBHOCTD HepaBeHCTB. JIMHEHbIE HEPABEHCTBA C OJJHOM NepeMeHHO. CucTteMsl
JIMHEMHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM.

DOYyHKIUU

[Tonsitue dynkuuu. O6MACTh OMpEACNICHUS U MHOXKECTBO 3HAYCHHUM (PYHKIIUH.

CriocoObl 3agaHust PyHKITHIA.

['padux dynkiuu. Yrenue cBOMCTB QpyHKImu 1o ee rpaduky. [Ipumeps! rpaduxos
(GYHKIM, OTpa)karouX peaabHbIe MPOIECCHI.

DyHKIUHU, OTMCHIBAIOIIUE TIPSMYIO U OOPATHYIO TIPOMIOPIIMOHATLHBIE 3aBUCUMOCTH,
ux rpaduku. OyHkupn y = x°, y = x°, y =Vx, y=|x|. [paduueckoe pemrenne ypaBHeHuii 1
CHUCTEM YPaBHEHHUM.

9 KJIACC
YucJa v BbIYHCIEHUS
PanmonanpHbie uwMcia, UPpAlMOHANIBHBIE 4YHCA, KOHEUHbIE U OECKOHEUYHBIE
JIeCATHIHBIC IpoOu. MHOXECTBO JEHCTBUTEILHBIX UYHCEII, ACHCTBUTCIBHBIC YHCIIa Kak
OECKOHEUHbIE JECATHYHBIE ApoOW. B3auMHO OIHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JICHCTBUTEIBHBIX YACET U KOOPAUHATHON MIPSMOI.
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CpaBHeHME IEHCTBUTENBHBIX YUCEN, apU(PMETUUECKUE AECHUCTBUS C IEHCTBUTEIBHBIMU
YHCIIAMU.

Pasmeppl  OOBEKTOB  OKpPYXKAlOIIETO  MHUpA, UIMTEIBHOCTH  IPOLIECCOB B
OKpPY’KaroIleM MHUpE.

[TpuOnmxeHHOE 3HaU€HNE BEJIMYMHBI, TOUHOCTb MPUOIMKEHUsI. OKpYyTIeHUE YUCEIL.
[IpukuaKa v OLEHKA PE3yIbTATOB BHIYMCICHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneiiHoe ypaBHeHue. Pemenue ypaBHEHHMM, CBOJAIIMXCA K  JIMHEHWHBIM.
KBanparHoe ypaBHenue. PemeHne ypaBHEHUH, CBOJAIIMXCS K KBaJIpPaTHBIM.

bukBagpaTtHoe ypaBHeHUE. [Ipumepbl pelieHusT YpaBHEHUM TPEThEW M YETBEPTOU
CTENEHEN Pa3I0KEHUEM Ha MHOKUTEIIU.

Pemenue qpoOHO-palMOHAIBHBIX YpaBHEHUI. PeneHne TeKCTOBBIX 3a/1a4
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctemM AByx
JIMHEMHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMU. PellieHne cucrtem IByX ypaBHEHUN, OHO
U3 KOTOPBIX JINHEWHOE, a Ipyroe — BTOpoi crenenu. [ paduueckas naTepnperanus
CHUCTEMBI YPABHEHUH C IByMSI IEPEMEHHBIMU.

Perienrie TEKCTOBBIX 3aj1ay alreOpanvdecKuM CIIOCOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne JMHEWHBIX HEPABEHCTB C OJHOM mepeMeHHOM. Pemenne cucrem
JMHENHBIX HEPABEHCTB C OJHOM mepemeHHo. KBangparHbie HepaBeHcTBa. ['paduueckas
VHTEPIPETALNS HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IEPEMEHHBIMU.

DOyHKUMH
KBaaparuunas gyskius, ee rpaduk u cBoiictsa. [Tapabona, KoOOpAUHATHI BEPUTUHBI
napadoJibl, 0Cb CHMMETPHUHU MapaloIbl.

I'papuxkn  Qynkumit: y = kx, y= kx+b, y = ﬁ, y=x3,y =% y=|x,
X
U UX CBOWCTBA.

YucsoBble MOCIe10BATEIbHOCTH U MIPOrPeccun

[ToHsiTHE  YMCITOBOM  TOCIEAOBATEIBHOCTH.  3aJaHHE  IOCJIEIOBATEIBHOCTH
peKyppeHTHOI dopmMyoi U HopMyIIoi n-To YiIeHa.

Apudmernueckass U TeoMeTpuueckas mnporpeccur. Dopmynbl  n-TO  WiIeHA
apu(PMETUIECKON ¥ TeOMETPHUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300pakeHne wWieHOB apuMETUYECKOH M T€OMETPUUYECKON MPOrpecCuid TOUKaMu
Ha KOOPAWHATHOM IUIOCKOCTU. JIMHEHWHBIM W HKCHOHEHUHMAIbHBIA pocT. CIOXKHbBIE
ITPOLIEHTHI.
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NPEJIMETHBIE PE3YJIBTATbI

[IpenmeTHbie pe3ynbTaThl OCBOCHHUS IMPOTpaMMbl y4eOHOrO Kypca «Ajredpa» K
KOHITy 00y4eHus B 7 Kjacce.

Yuciia ¥ BBIYUCICHUS

BbImonHATh, coyeTas yCTHbIE U MHCbMEHHBIE MPUEMBI, apuQMeTUIecKrue AeHCTBUS
C PaLMOHAJIBHBIMH YHCIIAMHU.

HaxoauTh 3Ha4eHHs YMCIOBBIX BBIPAXKEHUU, MPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI
Y IPUEMbI BBIYMCIICHHS 3HAYEHUH APOOHBIX BBIPAKEHUM, COIEPHKAIINX OOBIKHOBEHHBIE U
JECATUYHBIC IPOOH.

[lepexonuTes OT onmHOW (OpPMBI 3amucu Yucel K Jpyrod (mpeoOpa3oBbIBaTh
NECATUUHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUYHYIO, B YACTHOCTH B
OCCKOHEUHYIO JIECITUIHYIO APOOB).

CpaBHHBaTh ¥ yHnopsAI04YMBaTh PAlMOHAJIBHBIE YHCIIA.

OKpyIJIsTh YuCa.

BBITIONHATE NPUKHUIKY M OLEHKY pe3yjibTaTa BBIYMCIICHHM, OLIEHKY 3HA4YE€HH
YUCJIOBBIX BBIPAXKECHUI. BBINONHATE JEUCTBUS CO CTENEHSAMU C HATypaJbHBIMU
MOKA3aTEeISIMH.

[TpuMeHATh TPU3HAKK JICIUMOCTH, Pa3jI0KCHHE Ha MHOXKHTEIN HaTypaabHBIX
YUCEIL.

Pemmath mpakTUKO-OPHEHTHPOBAHHBIC 3a/1a4H, CBSI3aHHBIC C OTHOLICHUEM BEIINYHH,
IPOIOPIIMOHAILHOCTRIO  BEJIMUMH, IPOICHTAMH, HWHTCPIPETUPOBATh PE3yJIbTAThHI
pEIICHUS 3a/1ad ¢ YYeTOM OIPaHMUYCHHUM, CBSI3aHHBIX CO CBOMCTBAaMHU pacCMaTPHBACMBbIX
0OBEKTOB.

AJiredpanyecKue BbIPaKEHUS

Hcnonp3oBaTh anredpanyeckyrd TEPMHHOJOTHI0 U CHMBOJIMKY, NPUMEHSTH €€ B
IIPOLIECCE OCBOCHUS Y4eOHOr0 MaTepuania.

Haxoauth 3HaueHHs OyKBEHHBIX BBIPAKEHUH TpU 3aJaHHBIX 3HAYEHUSIX
NIepEeMEHHBIX.

BemonusaTe mpeoOpa3oBaHUs 1EJIOT0 BBIPAXEHHS B MHOTOUYJICH MPHUBEACHUEM
MOI00HBIX CJIAraeMbIX, PACKPHITUEM CKOOOK.

BEBIONMHAT YMHOXEHHE OJHOWICHAa Ha MHOTOWIEH W MHOTOYJICHA Ha MHOTOYJICH,
OPUMEHATH (DOPMYJIBI KBaJpaTa CyMMbI M KBaJpaTa pa3HOCTH.

OcyuiecTBIATh pa3iokKeHNEe MHOTOWIEHOB HAa MHOKHUTEIHU C IMOMOILBIO BHIHECEHHUS
3a CKOOKHM OOIIEero MHOXHUTENS, TPYNIUPOBKU ClIaraeMbIX, TpPUMEHEHHUs (HopMys
COKpAIIEHHOTO YMHOKEHHSI.

[TpumensTh npeoOpa3oBaHUsT MHOTOWIEHOB JUISl PEIEHUS Pa3IUYHbIX 3a7ad U3
MaTEeMaTHKH, CMEKHBIX TPEMETOB, U3 PEATbHON MPAKTUKH.

Hcnonb3oBaTh  CBOWCTBA  CTENEHEM  C  HATypaJIbHBIMM  II0Ka3aTeNIsIMU
JUISL Ipe00pa30BaHUs BHIPAKEHUI.

YpaBHeHMs ¥ HEPABEHCTBA
Pemats nuHeNHbIE YpaBHEHUS C OAHOM IIEPEMEHHOM, IPUMEHSIS PaBUila Mepexoaa
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OT HCXOIHOTIO YpPaBHEHMS K PaBHOCHUIBHOMY eMy. [IpoBepsTh, SIBISETCA JIM YHUCIIO
KOPHEM YPaBHEHHSI.

[TpumeHsTh rpaduueckue METOJbl NMPU PEUICHUM JIUHEHHBIX YPAaBHEHMM U HUX
CUCTEM.

[TonOupaTe npuMepsl Nap YKCE, ABISIOMINUXCSA PEUICHUEM JIMHEHHOTO YPABHEHUS C
JBYMS IEPEMEHHBIMMU.

CTpouTh B KOOPAMHATHOM IUIOCKOCTH TpaUK JUHEHHOIO YpaBHEHHS C ABYMs
NEPEMEHHBIMH, MOJIb3YSACh TPa(UKOM, IPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemats cuctemsl 1ByX JINHEMHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMH, B TOM YHCIIE
rpaduaecku.

CocTaBisATh U pelaTh JMHEHHOE YPaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHUI MO
YCIOBHUIO 3aJa4¥, WHTEPHPETHPOBATh B COOTBETCTBHM C KOHTEKCTOM 3a/Ja4d
IIOJIyYEHHBIN PE3ysbTar.

DOyHKUMH

N300paxxaTtb Ha KOOPAMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIME 3aJaHHBIM
KOOpAMHATaM, JIy4Hd, OTPE3KH, WHTEPBAJIBI, 3alMCBIBATH YHUCIOBBIE IIPOMEXKYTKU HA
aJreOpanveckoM s3bIKe.

OTMmeuaTh B KOOPIMHATHOM IJIOCKOCTH TOYKH MO 33JJaHHBIM KOOpJIWHATaM, CTPOUTH
rpaguku TMHERHBIX GyHKIMA. CTpouTh rpaduk GyHKUIUU ¥ = |X|.

OnuceiBaTh C MOMOMIbIO (YHKIHUA M3BECTHBIE 3aBUCUMOCTH MEXK]y BEJIMYMHAMU:
CKOpOCTb, BpEMsl, PACCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOJUTEIBHOCTD,
BpeMsi, 00beM paboThI.

Haxoauts 3HaueHne pyHKINUN IO 3HAYSHHIO €€ apryMEHTA.

[lonumate rpaduyeckuid cnocod TPEACTABICHHS W aHanu3a MHGOpPMAINH,
U3BJIEKaTh W HMHTEPIPETUPOBATh HH(OpManuioo U3 rpaduKOB pEabHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

[IpenMeTHBIC pe3ylbTaThl OCBOSHHS IIPOTpaMMbl y4eOHOTO Kypca K KOHITY
o0yueHus B 8 KJjacce.

YucJa v BbIYHCIEHUS

Hcnonp30BaTh HavyajdbHBIE MPEJACTABICHUS O MHOXECTBE IACUCTBUTEIIBHBIX YHMCE
JUISL CPaBHEHMS, OKPYIJIEHUS M BBIUMCICHUH, H300pakaTh JACHCTBUTENIbHBIC YHCIIA
TOYKaMH Ha KOOPAWHATHOMN ITPSMOM.

[IpuMeHsaTh TOHSATHE  apU(METHYECKOTO  KBaApaTHOTO  KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHHM, WCHOJIb3ys TMPU HEOOXOAMUMOCTH KaJbKYJATOP, BBIMOJHSIThH
npeoOpa3oBaHusl BBIPAXKEHUM, COJACPIKAIMX KBaJApPaTHbIC KOPHHU, MCIOJIB3Ys CBOMCTBA
KOPHEM.

Hcnonb30BaTh 3anucH OOJIBIIMX U MAJIBIX YHUCEN C MOMOIIBIO IECATUYHBIX JTpoOeit
u creneHei yucia 10.

AsiredOpanyeckue BbIPasKeHMsI
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ITpMeHSTh NOHSTHE CTENEHHU C LIEIBbIM MI0KA3aTENIEM, BBIIIOJIHATH IPE0Opa30BaHUs
BBIPAKECHU, COAEPKAIIMX CTEIIEHU C LENBIM [T0Ka3aTEeIIEM.

BBIMONAHATE ~ TOXKIECTBEHHBIE MPeoOpa3oBaHUs  PAIMOHAIBHBIX  BBIPAKECHUH
Ha OCHOBE MPaBUJI JICHCTBUI HaJl MHOTOUJICHAMHU U aNreOpandecKuMH IpOo0siMu.

PacknanpiBaTh KBaApaTHBIM TPEXUIICH HA MHOKUATEIIH.

[TpumeHnsATh  mpeoOpa3oBaHUsl BBIPAKECHUM Uil pELICHUs pPA3JIMYHBIX 3a7ad
U3 MAaTEMaTHKH, CMEXHBIX IIPEIMETOB, U3 PEATbHON TPAKTHKHU.

YpaBHeHMS 1 HEPABEHCTBA

Pemlare nuHEVHBIE, KBaJpaTHbIE YPAaBHEHUS W pPalMOHAIbHBIE YpPaBHEHUS,
CBOJSIINECS K HUM, CUCTEMBI JIBYX YPAaBHEHUH C ABYMS IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE HUCCIECIOBAHUS YPABHEHHN M CHUCTEM YpPAaBHEHUMH, B TOM
Yyuclie C TMPUMEHEHHEM TIpauuecKux MpeacTaBlIeHUid (yCTaHaBIMBaTh, WUMEET JIU
YpaBHEHUE WIH CUCTEMA YPABHEHUH PEIIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEe).

[TepexonuTh OT CIOBECHOW (POPMYIMPOBKHU 33/1a4U K €€ anreOpanyeckoil MoJieiaun ¢
MOMOIIIBIO COCTABJICHHUSI YPaBHEHUS WM CUCTEMbl YPaBHEHUW, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M ITOJYyYEHHBIN pe3yibTar.

HpI/IMeHHTB CBOMCTBA YMCJIOBBIX HCPABCHCTB JIsI CpaBHCHMA, OLCHKH, PCIIAaTb
JIMHCHHBIC HCPABCHCTBA C OIIHOﬁ HepeMeHHOﬁ N HUX CHCTCMBI, JaBaTb I’pa(i)I/ILIeCKYIO
HWIITIOCTPAIUIO MHOKCCTBA pGIHGHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DOYyHKIUU

[lonuMaTh ¥ WUCHOIB30BaTh (PYHKIMOHAJIbHBIE TIOHSATHUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO03HAUYCHUs), OMNpeAeNsaTh 3HaueHUe (YHKIUU 1O 3HAYCHUIO
aprymMeHTa, ONpeaeiaTh CBOMCTBA (PYHKIIUMU 1O €€ rpaduky.

Ctpoutsb rpaduky 3JIeMEHTapHBIX GYHKITUN BUA:

y= k, y= x2 y=x3,y =_\/x, y = |x|, onmuceIBaTh CBOMCTBA YMCIOBOM

byHKIUHA
X

1o ee rpaduky.

[IpeameTHble pe3yabTaThl OCBOCHMSI MPOrpaMMbl y4ye€OHOTO Kypca K KOHILY
o0yueHus B 9 kiacce.

Yucjaa v BbIYMCIEHUS

CpaBHMBATH U YIIOPSAI0YMBATH PAlMOHAIBHBIE U UPPALIMOHATIBHBIC YUCIIA.

BreimonHate apudmeTndeckue MEHCTBUS C PpalMOHAIBHBIMM YHCIAMH, COYETas
YCTHBIE W THUCBMEHHBIE IIPUEMBI, BBIIOJIHATh BBIUUCIEHUS C UPPALUOHAIBHBIMU
JHUCIIaMHU.

HaxoguTh 3HadeHUs CTENEHEHW C LEIbIMUA ITOKA3aTEJISIMU U KOPHEW, BBIYUCIATH
3HAYEHMS YUCIIOBBIX BBIPAKECHUM.

OKpyraarh  JI€MCTBUTEIBHBIC  YHUCJA, BBINOJHATHL MOPUKUAKY  pe3yibTara
BBIUMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUM.
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YpaBHeHMs ¥ HEPABEHCTBA

PemaTe nuHEHHBIE W KBaJpaTHbIE YPaBHEHHUS, YPaBHEHUsS, CBOJSAIIMECS K HUM,
npocTeiiimme ApoOHO-pallMOHATEHBIE YPABHEHUS.

Pematpe cucteMbl JBYyX JIMHEMHBIX YPABHEHUH C JIByMs NEPEMEHHBIMA U CUCTEMBI
JBYX YPaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBISAETCS JTUHEHHBIM.

Pemath TekcTOBBIE 3aauM alreOpanyeckuM CrocoOOM C MOMOIIBIO COCTaBICHHUS
YPaBHEHUS WM CUCTEMBI IBYX YPABHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE HCCIECIOBAHUSA YPABHEHWM M CUCTEM YPAaBHEHUH, B TOM
yycie ¢ INpPUMEHEHHEM TIpaduyecKux MpPeACTaBIeHUN (yCTaHaBIMBaTh, HUMEET JIH
YpaBHEHHUE WIH CUCTEMA YPABHEHUM PEIICHNUS, €CIIU UMEET, TO CKOJIBKO, U ITPOYEE).

Pemarp nHeliHbIE HEpaBEHCTBA, KBAaJPAaTHbIE HEPABEHCTBA, N300pa)kaTh PELLICHUE
HEPaBEHCTB Ha YMCJIOBOM NPSIMOM, 3aIIMCBhIBATH PELIEHUE C TOMOLIBIO CHMBOJIOB.

PemaTe cucTteMbl JIMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaThb PEIIEHHWE CUCTEMbl HEPABEHCTB HAa YHUCIIOBOU
IPSIMOiA, 3aIIUCBIBATh PEIIEHNE C IOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELIEHUH PA3IUYHBIX 3a/1a4.

DyHKUMH

Pacnio3naBate  (QyHKIMM M3y4eHHbIX BHJIOB. [loka3piBaTh cXeMaTUYECKH
pacmoyoKeHue Ha KOOPAMHATHOW TUIOCKOCTH TpadukoB (GyHKIMN Buma: y = Kkx,

y=kx+b y= k, y=ax?+bx+c y= x3, y=_\/x, y=|x| B

3aBUCUMOCTHU
X

OT 3HaYeHUM KO3(PPULUEHTOB, ONUCHIBATH CBOMCTBA (PYHKIIHIA.

Crpoutrb u wu300paxkaTb CXEMaTU4YEeCKHM TpadUKU KBaAPAaTUUYHBIX (YHKIUH,
OMUCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIUHN MO UX IpaduKaM.

Pacnio3HaBate  KkBaJgpaTuuyHyro (QyHKIUIO 10 (opMyJie, NPUBOAUTH HPUMEPHI
KBaJIPAaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUBHKHU, TEOMETPHH.

Yucii0BbIe OCJIEI0BATEBHOCTH H IIPOIPECCHU

Pacno3naBaTh apu(pMETHUECKYI0 U F€OMETPUUECKYIO MPOTPECCUM NPU Pa3HbIX
croco0ax 3a7aHusl.

BBINOTHATE BEIYMCIEHUS € UCIIOJIB30BAHUEM (POPMYJI N-TO WieHa apu(MeTHIeCKOn
Y TE€OMETPUYECKOU MPOTrPeCcCUil, CyYMMBI IIEPBBIX N YJICHOB.

N300paxaTh WieHbl OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPJMHATHOM IJIOCKOCTH.

Pematp 3agaun, CBsI3aHHBIE C YMCIOBBIMHM MOCIIEIOBATEIBHOCTSIMH, B TOM YHUCIIE
3a/1aud U3 peajbHOM KU3HU (C UCIIOJIb30BAaHUEM KATBKYJISATOPA, ITU(POBBIX TEXHOIOTHI).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KUIIACC
Nn/n | Ha3Banwue paznena (Tembl) Kon-Bo yacoB
1 Uucna v BerunciieHus. PanmoHanbHbie 25
qrcia
2 AnreOpandeckue BhIpaKCHUS 27
3 YpaBHEHUS U HEPABEHCTBA 20
4 Koopaunate! 1 rpaduxu. OyHKIIUN 24
5 IToBTOpeHue u 06001ICHIE 6
OBUIEE KOJIMYECTBO YACOB I10O 102
[TPOTPAMME
8 KUIIACC
N n/n | Ha3Banue paszzgena (TeMbl) KoJs-Bo yacoB
1 Uucna u Berunciienns. KBaaparasie KOpHH 15
2 Yucia v BerauciieHnsa. CTerneHsb ¢ LEeJIbIM 7
MOKa3aTeieM
3 Anrebpanyeckre BbIPaKEHHUS. 5
KBanparnsiil TpexusieH
4 Anrebpanyeckue BhIpaXEHUSI. 15
Anrebpanueckas poOb
5 YpaBHeHUs U HepaBeHCTBA. KBagpaTHbie 15
ypaBHEHUS
6 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 13
YpaBHEHUM
YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 12
Oynkiyu. OCHOBHBIC TOHITHUS 5
9 OyHk1Mu. YucioBbie PyHKIINH 9
10 IToBTOpeHue u 06001ICHIE
OBUIEE KOJIMYECTBO YACOB I1O 102
[TPOTPAMME
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9 KJIACC
Nn/n | Ha3Banwue pasnena (Tembl) Kon-Bo yacoB
1 Yucna v BEIYUCIICHUS. 9
JlenicTBUTENBHBIC YHCIIA
2 VYpaBHeHUs 1 HEPABEHCTBA. Y paBHEHUS 14
C OJTHOW NEPEMEHHOU
3 VYpaBHeHus 1 HepaBeHCTBA. CHCTEMBI 14
YPaBHECHUI
4 VYpaBHeHus v HepaBeHcTBa. HepaBeHcTBa 16
5 OyHKIH 16
6 YucaoBbIe OCIIEN0BATEIbHOCTH 15
7 [ToBTOpEeHue, 06001ICHHE, 18
cucTeMaTH3allus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I1O 102
[TPOTPAMME
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«I'EOMETPUSA» B 7-9 KITIACCAX

IHHOACHUTEJIBHASA 3AIIMCKA

['eoMmeTpust KaKk OJMH U3 OCHOBHBIX Pa3/IesiOB IIKOJIbHOM MAaTeMaTHKW, UMEIOIINN
CBOCH IIeNIbI0 00ECTeYUTh H3Y4YCHHE CBOMCTB M pPa3MEpOB (PUTYp, MX OTHOIIECHUH
M B3aMMHOE pAacCIOJIO)KEHHE, OMHUPAETCAd Ha JIOTUYECKYIO, JT0Ka3aTEeNIbHYIO JIMHHIO.
[leHHOCTh W3Yy4YeHHs] TEOMETPUU HA YPOBHE OCHOBHOIO 00mero oOpa3oBaHUs
3aKII0YAETCSt B TOM, YTO OOYy4YaloOImMKCS YYUTCS MPOBOJAUTH JIOKA3aTEIbHBIC
pacCykJIeHUs, CTPOUTHh JIOTUYECKHE YMO3AKIIOYEHMS, JIOKA3blBaTh HCTUHHBIC
YTBEPKIACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HPOBOJUTH PACCYKICHUS
«OT TPOTHUBHOTO», OTJIMYATh CBOMCTBAa OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIE
YTBEPKICHMUS.

Ilenpr0 M3y4eHHs] TE€OMETPUHU SIBISIETCS HCIIOJIB30BAHUE €€ KaK HHCTPYMEHTa
IpU pEHICHUH KaK MaTeMaTHYEeCKUX, TaK M MPaKTUYECKHX 3a7ayd, BCTPEUAIOIIMXCS
B peanbHOM *U3HU. OOydaromuiics J0JKEH HAyYUThCS ONPENENATh T€OMETPUUECKYIO
¢urypy, OnuChIBaTh CIIOBAMH YEPTEK WJIM PUCYHOK, HAWTH IUIOLWAAb 3€MEIbHOIO
y4acTKa, paccuuTaTh HEOOXOJUMYIO JJIMHY ONTOBOJOKOHHOTO KaOess WiH TpeOyemble
pa3Mepbl rapaxa st aBToMoOwis. [lpu pemeHum 3agad MpakTUYECKOrO XapakTepa
OOyYaroNIUIiCS YYUTCS CTPOUTh MATEMaTHYECKUE MOJIETH PEATbHBIX KU3HEHHBIX
CUTYyaluid, TPOBOAUTH BEIYMCIIEHUS U OLIEHUBATH MOJTYYEHHbBIA PE3YJIbTAaT.

BaxxHo momuepkuBaTh CBSI3M TEOMETPHHM C JIPYTUMU YY€OHBIMU MpEIMETaMH,
MOTUBHPOBATh HCIOJIb30BaTh OMNPEACICHUSI TE€OMETPUYECKUX (QUTYp U TOHSTHI,
JIEMOHCTPUPOBATH MPUMEHEHHE MOJTYYECHHBIX YMEHUN B (PU3HKE M TEXHUKE. DTH CBS3U
HauOoJiee sIPKO BHUJIHBI B TeMax «BekTopbl», « TpUroHOMEeTpHUYeCKHE COOTHOLIEHUS,
«Meton koopauHaT» 1 « Teopema [Tudaropay.

VYyeOnnlii kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3felibl
conepxkanus: «I'eomerprudeckue GUrypsl 1 X CBONCTBaY, «3MepeHne reoMmeTpudeckux
BENIMYUH», «J/leKapTOBbl KOOpJIMHATHI HaA IUIOCKOCTH», «Bekropb», «JBruxKeHUs
miockocTny, «IIpeobpazoBanus oI00MS.

OOmiee 4YKMCIO YAcOB, PEKOMEHJIOBAaHHBIX Ui M3ydyeHHUsi Y4eOHOro Kypca
«I"eometpust», — 204 yaca: B 7 kinacce — 68 yacoB (2 yaca B HeJeNi0), B 8 Kjacce —
68 yacoB (2 Jaca B HefIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJENIO).

COILEPKXAHUE OBYYEHUA
7 KIIACC

HavansHbie noHsTHSA reoMeTpun. Touka, npsMasi, OTpe30K, JIyd. YToi. Buasl yrios.
BeprtukanbHble M CMexHbIE YIUIbl. buccekrpuca yrna. Jlomanas, MHOTOYIOJIbHHK.
[TapayienpHOCTB U EPIEHAUKYIISIPHOCTD NPSMBIX.
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Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBAa OcCeBOl cummeTpuu. [Ipumepsl
CUMMETPHU B OKPYKAIOIEM MUPE.

OCHOBHBIE ITOCTPOEHHUS C MOMOLIBIO HUPKYJIA U JIMHEWKU. TpeyronbHuk. Beicora,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEeYroJabHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa M IpU3HAKU PABHOOEAPEHHOrO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpPU3HAKU IMAPAVIEIBHBIX NpAMBIX. CyMMa YIJIOB TPEYrOJbHMKA.
Breninue yrisl TpeyrojibHHKaA.

[IpsmMoyronbHblid  TpeyroiabHUK.  CBOWCTBO  MeAWaHbl  IPSIMOYTOJBHOTO
TPEYTOJbHHKA, NPOBEACHHOM K TrUIoOTeHy3e. IIpu3Haku paBeHCTBA IPSAMOYTOJBHBIX
TPEyTOJIBHUKOB. [IpAMOYTONIBHBINA TPEYTOABHUK C yrioMm B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 OOoJIbIIEM yIJie U OOJIbIIEH CTOPOHE TpeyronbHUKA. [leprnennukymnsap
Y HaKJIOHHasl.

['eomeTpuueckoe MecTo TOYEK. buccekTpurca yria U CepeIuHHbBINA NEPIEHIUKYIISAP
K OTpPE3KYy KaK F€OMETPUYECKUE MECTA TOUEK.

OKpy»XHOCTb M KpYT, XOpJla U JUaMEeTp, UX CBOMCTBA. B3anMMHOE pacmoiokeHne
OKPYXXHOCTM M npsMoil. KacarenpHas M ceKymas K OKPYXHOCTH. OKpPYXHOCTB,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYetreipexyronpHuku. llapammenorpamMm, €ro mnpu3Haku U CBOWCTBA. YacTHbIe
Clly4yau napajuiesiorpaMmoB (MPSMOYTOJIbHUK, pOMO, KBaIpaT), X MPU3HAKU U CBOMCTBA.
Tpaneuusi, paBHOOOKasi Tpamenusi, €€ cBoilcTBa W npusHaku. [IpsMoyronbHas
Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpust. Teopema @Darneca u Teopema
O IPOMOPLIMOHATIBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroiabHUKa U Tpaneunn. LleHTp Macc TpeyrojibHUKA.

[Togobue TpeyronbHUKOB, KodpduimeHt mnomodus. I[lpusnaku momoous
TpeyrojabHUKOB. [[puMeHeHue moao0us Mpu penieHuy NPaKTUIECKUX 3a7ad.

CgoiicTBa 1momaaei reoMmerpuueckux ¢uryp. Dopmynbl g IUIOMIAAH
TPEYroJIbHUKA, TapajienorpaMmma, pomba u Tpaneruu. OTHOIIEHUE TUIONIAACH
MO00HBIX (UTYP.

Bpruuciienne miomaner TPEYrojJbHUKOB W MHOTIOYTOJIbHUKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. IIpumenenue teopemsl I[ludaropa mnpu pemennn
MPAKTUYECKUX 3a7a4.

Cunyc, KOCHHYC, TaHT€HC OCTpPOrO yIJla MPSIMOYTOJbHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuUroHoMeTpudeckue (GyHKIMU YTIIOB
B 30°, 45° n 60°.

Brimcannble M LEHTpalbHBIE YIJIbI, YIOJl MEXAY KacaTelIbHOM W XOpPIOW. YTIIbI
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MEXK]ly XOpJIaMH U CEKYIIIUMU. BriricaHHbIE U ONKMCaHHBIE YETHIPEXYTOJbHUKU. B3auMHoe
pacrosoxkeHue JIByX OkKpyxHocTtel. Kacanuwe okpyxHocted. OOmme kacaTelbHbIC
K IBYM OKPYHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, Tanresc yrioB oT 0 o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJeCTBO. POPMYJIBI IPUBEACHUS.

Pemenne tpeyronbHHKOB. TeopeMa KOCHHYCOB M Te€OpemMa CHUHYCOB. Pemienue
MPaKTUYECKUX 3a]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpazoBanue nomoo6wus. [TogoOme cOOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 IPOU3BENEHUU OTPE3KOB XOpZ, TEOPEMBI O NMPOU3BEICHUU OTPE3KOB
CEKYIINX, TEOPEMA O KBAIpaTe KacaTeIbHOM.

BekTop, anuHa (MOIyJsib) BEKTOpa, COHAIIPABIEHHBIE BEKTOPHI, TPOTUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy
HaJ| BeKkTopaMu. Pa3jokeHuWe BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunater  Bektopa. CKalipHOE  NPOU3BEACHHE  BEKTOPOB, I[PUMEHEHHUE
JUTSL HAXOKJICHUSI ITTUH U YIJIOB.

JlekapTOBbl KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHHsS NPSIMOM U OKPYKHOCTH
B KOOpJMHATAax, IEPECEYCHUE OKPYKHOCTEW W NpsAMBIX. MeToj KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguanHas Mepa
yTJla, BBIYUCIEHUE JUIMH OYT OKpykHOocTel. [nomane kpyra, cektopa, cEerMeHra.

JIBUKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpUU (uryp (3JieMeHTapHbIe
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.

IHPEAMETHBIE PE3YJIbTATBI

IIpeameTHble pe3ybTaThl OCBOEHHsI MPOrPaMMbl YU4eOHOI0 Kypca K KOHIY
0o0y4eHus B 7 Kiacce.

Pacmio3naBaTh M3ydeHHBIE TeOMETpUUECKHE (UTYPBI, OMPENETSATh WX B3aHMMHOE
pacmoyio)KeHue, M300pakaTh TreoMEeTpUYecKue (Urypbl, BBIOJHATh YEPTEKHU
M0 YCJOBHUIO 3a1aud. M3mepATs JIMHEWHBIE W YTJIOBBIC BEIWYWHBI. Pemiate 3agauu
HA BBIYUCJIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

[TpoBoauTE rpyOYIO OIEHKY JTMHEHWHBIX U YTJIOBBIX BEJIMUMH MIPEAMETOB B peaibHOM
KU3HHU, Pa3MEpPOB TPHUPOAHBIX OOBEKTOB. Paznmuath pasmepbl 3THX OOBEKTOB
10 MOPSAKY BEJIMYUHBI.

CTpouThb 4epTeXKH K FEOMETPUUECKUM 3a/1ayaM.

[Tosnb30BaThCs NMpU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, MCIIOJIb30BaTh IMPU3HAKU
Y CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MIPH PEIICHUU 3a/1a4.

HpOBOI[I/ITB JIOTUYCCKUEC PACCYXKIACHUA C HCIOJIb30BAHUCM TI'COMCTPHYCCKHX
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TEOPEM.

[Tonp30BaThCAd  MpU3HAKAMU  PABEHCTBA  MPSIMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOWMCTBOM MEJHMAHbI, MPOBEACHHOW K THUIIOTEHY3€ NPSMOYTOJIBHOIO TPEYroOJIbHUKA,
B PEUICHUN F€OMETPUYECKHX 3a]ay.

Onpenenars NapajjieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIe 0Opaszyer
¢ HuUMHU cekymas. Onpenenars MNapauieIbHOCTh MPSMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSIHUN OT TOYEK OJHOM MPSMOU O TOYEK APYTrOM MPSIMOU.

Pemats 3ama4un Ha KieT4aToi Oymare.

[IpoBOANTH BHIYUCICHUSI U HAXOJIUTh YUCJIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B TEOMETPHUYECKMX 3a/ladyax C HCIOJIb30BAHUEM CYMMBI VIJIOB TPEYTrOJIbHUKOB
U MHOTOYTIOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TEPECEUCHUU JABYX
MapaJyIeIbHBIX MPSIMBIX CEKYILEH. PemaTe npakTnueckre 3a1aui Ha HaX0XKJACHHUE YTIIOB.

Brnagers MOHATHEM TE€OMETPUYECKOIO MECTa TOUYEK. YMETh ONPEACIATh
OUMCCEKTPUCY yTIIa U CEPEMHHBIN MEPIICHANKYJIISP K OTPE3KY KaK FT€OMETPUIECKHE MecTa
TOYEK.

@opMynUpOBaTH OMNPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl W JHaMeTpa
OKPYKHOCTH, IIOJB30BaTbCsi MX CBOMCTBAMH. YMEThb IIPUMEHATH OTH CBOWCTBA
[IpU PELLICHUU 3a]a4.

Brnaners nmoHsATHEM ONMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTh
ee uentp. [lonwp3oBaTbes ¢dakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB TPEYrOJIbHUKA
[IEPECEKAIOTCS B OHOM TOYKE, U O TOM, UTO CEPEAUHHBIEC NIEPIICHAUKYISAPBI K CTOPOHAM
TPEYTOJbHUKA ITEPECEKAIOTCS B OHOU TOUKE.

Bnagerp mnoHsATHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BaTbCSI TEOPEMOU
O NEPIICHAUKYJISIPHOCTHU KACaTEIIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KACaHUSI.

[Tonp30BaThCS MPOCTEUIIMMU T€OMETPUYECKUMH HEPABEHCTBAMH, MOHUMATh HX
MMPAKTUYECKAN CMBICIL.

[IpoBOANTE OCHOBHBIE TE€OMETPUUECKHE TOCTPOCHUS C TOMOIIBIO IUPKYJIS
Y JIMHEUKH.

IIpenmeTHble pe3ynbTaThl OCBOEHUS MNPOrpaMMbl y4eOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Pacnio3HaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI, I10JIb30BaTHCA
MX CBOMCTBAaMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOYKM IMEPECEUCHHsS] MEIHUaH TPEYroJibHUKa (LIEHTpa Macc)
B PEILLCHUH 33/a4.

Brnaners monATHEM CpeaHEH JIMHUM TPEYTOJbHHUKA U TPAIlCLUH, IPUMEHATh HUX
CBOWMCTBA MpPHU pEUIEHUH reomerpuyeckux 3axad. llomb3oBarbes Teopemoinn daneca
U TEOpPEMOM O NPONOPLUOHAIBHBIX OTPE3Kax, MNPUMEHATh HUX JUIA pELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh TpU3HAKK MOAOOUS TPEYTOJIbHUKOB B PEIICHUH T'€OMETPUUYECKUX

38



depnepanbHaa paboyas nporpamma | Matematmka. 5-9 knaccbl (6a30BbIit

3ajad.

[Tonb3oBatbes  Teopemoirn  [ludaropa  nmns  pemieHUss  reOMETPUUECKHX
U MpaKkTHYecKuX 3a7ad. CTpOUTh MaTEeMaTHYECKYI0 MOJENb B MPAKTHUYECKHUX 3aJayax,
CaMOCTOSTENbHO MPOBOAUTH YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JUTUHBI.

BrageTs NoHATUSIMU CHHYCA, KOCHHYCA U TAHT€HCa OCTPOro yriia MpsSMOYyTrOJIbHOTO
TpeyroibHuka. [lob30BaThbCsi STHUMU TMOHATHUSMH JUISl PEIICHHUS TMPAKTUYECKUX
3ajay.

Boruucnate  (pa3iaudHbIMU - CIOCOOaMM) ITUIOLIAAL TPEYTOJIbHUKA M IUIOLIAAM
MHOTOYTOJIbHBIX (GuUryp (moab3ysich, Ti€ HEOOXOIUMO, KalbKyaaropoM). [IpumeHsiTh
MOJIYYCHHbIC YMEHUS B IPAKTUYECKUX 3a]adax.

Braners MOHATUSAMH BIHUCAHHOTO M IEHTPAIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBbI
O BIHMCAHHBIX YIJIaX, yIJax MEXAY XopJaMu (CEeKYIIMMH) U YTiie MEeXIYy KacaTeJbHOU
Y XOpJIOM TP PEIICHUU T€OMETPUUECKUX 3a/1a4.

Brnanerp mNOHATHEM OINKWCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATh CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUHN 3aa4.

[IprMeHSTh NOTyYECHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MATEMATUUECKUE MOJEIH
JUIsL  3a7a4  peajbHOM JKM3HM W TPOBOJUTH COOTBETCTBYIOIIME BBIYHUCICHUS
C TMPUMEHEHUEM TOJ00MS W TPUTOHOMETPUM (IOJIB3YSCh, TIZ€ HEOOXOIUMO,
KaJIbKYJIITOPOM).

IIpeanMeTHbIE pe3yJbTaThbl OCBOEHHUSI MPOrPaMMbl Yy4eOHOT0 Kypca K KOHILY
o0y4enus B 9 kiacce.

3HaTh TPUTOHOMETPUYECKHE (PYHKLMU OCTPHIX YIJIOB, HAXOJAUTH C UX MOMOIBIO
pa3MYHbIE AJIEMEHTBl MPSIMOYTOJBHOTO TPEYTOJbHUKA («pEUIeHUuE MNPSIMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (Cc TOMOLIBIO  KalNbKyJISATOpa) HJIUHBI U YIJIBI
11 HeTaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbed (opmynaMu MPUBEAEHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM  JUISl HAXOXJACHHUS COOTHOLIEHUHA MEXKIYy TPUTOHOMETPHUUYECKUMU
BEJIMYHMHAMU.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHUHYCOB JJISi HaXOXIEHUS Pa3IUYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJbHUKOBY), MPUMEHSTh UX MPU PEIICHUU
r€OMETPUYECKUX 3a]a4.

Brnanets moHsTHSMU NpeoOpa3oBaHUs MOJI00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX Quryp. [lonb3oBaThcs cBoOMCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYP, YMETh
BBIYUCIISTH JUIMHBI U HAXOAUTh YTJIbl y TO0OHBIX Guryp. [IpumensTs cBoiicTBa mogooust
B NPaKTUYECKUX 3aJadyaX. YMETh MNPUBOJUTH TPUMEpPbl MOJOOHBIX  (pUryp
B OKPY’KaIOIIEM MHpE.

ITonb30BaTbCAd TEOpPEMAMH O MPOU3BEACHUM OTPE3KOB XOpZA, O MPOU3BEACHHH
OTPE3KOB CEKYIIHX, O KBapaTe KacaTeIbHOM.
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[Tonb30BaTbCa BEKTOpaMH, MOHUMATh WX T€OMETPUUYECKUN U (PU3MUECKUl CMBICI,
OPUMEHATh HMX B PEIICHUU TeOMETPHUUECKUX U (u3mueckux 3amad. [IpumeHsTH
CKAJISIPHOE MPOU3BEIAECHNE BEKTOPOB JJIsI HAXOXKIAEHUS UIMH U YIJIOB.

ITonb30BaTbCsd METOIOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSTh €r0 B PELICHHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.

Brnaners MOHATUAMH IPABUIBHOTO MHOTOYTOJIbHUKA, JIMHBI OKPYXKHOCTH, JJIMHBI
IYyTA OKPYKHOCTH M PaAMAHHOM MEPHI YIJIA, YMETh BBIUYMCIATH IUIOIIAAb KPyra U €ro
gacTer. [I[puMeHATh ITOTy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a9aX.

HaxoauTs ocu (W11 IEHTPBl) CAMMETPUU QUTYp, IPUMEHSTH IBUKEHUS INIOCKOCTU
B IIPOCTEUILNX CIyYasX.

IIpuMEHSATH MOIy4YEHHBIE 3HAaHUS HA IPAKTUKE — CTPOUTH MATEMATHYECKUE MOJIEIH
IUIL  3aJa4  PEAIbHOW JKM3HM M MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIICHUS
C TPUMEHEHUEM IMO0J00MsI M TPUTOHOMETPUYECKHX (YHKUUN (TOJB3YysCh, Tae
HEO00XO0JIUMO, KATBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Nn/n | Ha3Banwue pasnena (Tembl) Kon-Bo yacoB
1 [Ipocreiinme reomeTpruyecKkue GUrypsl U UX 14
CBONCTBA. MI3MepeHne reomeTpuiecKkux
BEJIMYUH
2 TpeyronbHUKN 22
3 [TapannensHple NpsiMbIE, CYMMa yTJIOB 14
TPEYroJIbHUKA
4 OKpy»XHOCTb U KpyT. ['eomeTprueckue 14
MOCTPOCHHUS
5 I[ToBTOpeHHeE, 0600IIEHNE 3HAHMIA 4
OBIIEE KOJIMYECTBO YACOB IIO 68
[TPOI'PAMME
8 KUIIACC
N n/n | Ha3Banue paszzgena (TemMbl) KoJs-Bo yacoB
1 YeTsIpexyroJIbHUKN 12
2 Teopema @aneca u TeopeMa o 15
MPOMOPIUOHAIIBHBIX OTPE3Kax, N0100HbIE
TPEYTrOJIbHUKN
3 [Inomane. Haxosxknenue miromaaen 14
TPEYTrOJAbHUKOB U MHOTOYTOJIHBIX (QUTYD.
[Tnomanu mnogoOHbIX PUryp
4 Teopema ITudaropa 10
Y Ha4yaJla TPUTOHOMETPUHN
5 VYrubl B OKpY>KHOCTH. Brincanuslie u 13
OMMCAHHbIEC YETHIPEXYTOJIbHUKH.
KacarenbHbie
K OKpYykHOCTH. Kacanue okpyxHOCTEN
6 IToBTOpEeHue, 00001IICHNE 3HAHMIA 4
OBILEE KOJIMYECTBO YACOB IIO 68
[TPOTPAMME
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9 KUIIACC
Nn/n | Ha3Banue pasnena (Tembl) Kon-Bo yacoB
1 Tpuronometpusi. TeopeMbl KOCHHYCOB U 16
CHHYCOB. Pelienue TpeyroibHUKOB
2 [IpeoOpazoBanue nogodus. Merpuueckue 10
COOTHOIICHUS B OKPY>KHOCTH
3 Bekropsl 12
JlekapTOBBI KOOPIMHATHI HA TNIOCKOCTU 9
5 [IpaBuibHBIE MHOTOYTOJIGHUKH.
JUJIHA OKPYHOCTH U IJIOIIAb
Kpyra. Beraucnenue romaneu
6 JIBMO>KEHUS TIIIOCKOCTH 6
7 [ToBTOpEeHue, 06001ICHHE, 7
CUCTeMAaTU3alus 3HAaHUN
OBIIEE KOJIMYECTBO YACOB I10 68
I[TPOI'PAMME
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KITACCAX

HOACHUTEJIBHASA 3AIIMCKA

B coBpemeHHOM mH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOPETAIOT BCE
OOJIBITTY0 3HAYUMOCTb, KaK C TOUYKHU 3PEHUS MPAKTUUECKUX MPIIIOKCHHUH, TaK U UX POJIN
B 00pa3oBaHMM, HEOOXOIMMOM KaXJIoMy dYeloBeKy. Bospacraer umcio mpodeccui,
IpU OBJIAJICHUH KOTOPBIMH TpeOyeTcs Xopomas 0a3oBas TOJITOTOBKAa B 00JIACTH
BEPOSATHOCTH M CTAaTUCTUKH, TaKasl MOATOTOBKA Ba)KHA IS MIPOJOJKEHHST 00pa30BaHUs
U ISl YCIIEITHOM MPOQeCCUOHAIBHON KapbepPhl.

Kaxx11p1i1 4esnoBeKk MOCTOSIHHO MTPUHUMAET PEIIeHHs] HA OCHOBE UMEIOIIUXCS Y HETO
JaHHBIX. A s OOOCHOBAaHHOTO TMPUHATHUS PEIICHUS B YCJIOBHUSX HEIOCTAaTKa
UM K30bITKAa WH(OpMAMK HEOOXOJMMO B TOM YHCIE XOpOIIo CHOPMUPOBAHHOE
BEPOSATHOCTHOE U CTATUCTUYECKOE MBILIUICHHUE.

NmenHo mo3ToMy OCTpo BCTana HEOOXOAUMOCTh CPOPMHUPOBATH Y OOYUAIOIITUXCS
(YHKIMOHATBHYIO TPaMOTHOCTB, BKJIIOYAIONIYI0 B ce€0s B KadyeCTBE HEOThEMIIEMOU
COCTaBIISIIOIIECH YMEHHE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATHh MH(MOPMAIIHUIO,
MIPEICTABJIICHHYIO B Pa3IMYHBIX (pOpMax, MIOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTHX
peaNbHBIX MPOIECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHINNE BEPOSTHOCTHHIC
pacueTsl.

3HAKOMCTBO B Y4Ye€OHOM Kypc€ C OCHOBHBIMH TpHHIMIAMU cOopa, aHamu3a
U TPEICTABICHUSA NaHHBIX M3 PA3IUYHBIX cdep KU3HU OOIIeCTBa U TOCYAapCTBa
npuoOm@aer oO0ydalluuxcs K OOIIEeCTBEHHbIM HHTepecaM. l3ydeHue OCHOB
KOMOWHATOPUKU pPa3BUBACT HABBIKM OpraHU3alMM Iepedopa W TMOJCYeTa 4Yucia
BapHAaHTOB, B TOM YHCJIE B MPUKIATHBIX 3a7adax. 3HAKOMCTBO C OCHOBAaMHU TEOPUHU
rpadoB co3gaeT MaTeMaTHYeCKUil (QyHIaMEHT 1t (OPMUPOBAHUS KOMIIETCHIIUMA
B oOnmactu WHGOPMATHKKA W TUEGPOBBIX TeXHOJOrWH. [Ipy M3ydyeHHWH CTATUCTUKH
U BEPOSATHOCTU 00O0TAIIAIOTCS MPEICTAaBICHUS OO0YJarOIIUXCS O COBPEMEHHOM KapTHUHE
MHpa U METOJIaX €ro MCCIeN0BaHus, (OPMUPYETCS MMOHUMAHUE POJIM CTATHUCTHKU Kak
WMCTOYHUKA COIMAIBLHO 3HAYMMON WHGPOpMAIMM ¥ 3aKJIaJBIBAIOTCS  OCHOBBI
BEPOSITHOCTHOT'O MBITIICHHUS.

B cOOTBETCTBUHM C JaHHBIMH IHEISIMH B CTPYKTYpE MpPOrpaMMbl YIeOHOTO Kypca
«BeposTHOCTh U CTaTUCTHKA» OCHOBHOTO 00IIIEro 00pa30BaHus BbIACIEHBI CIEAYIOUINE
coJiepkaTenbHO-MeToanueckne JuHun: «lIpeacTaBieHrne MaHHBIX W OINMCATENbHAS
CTaTUCTHKa», «BeposTHOCTBY, «I7IeMEHTh KOMOWHATOPHUKWY», «BBEJICHHE B TEOPHIO
rpadoBy.

Copepxanne nmHuu «lIpencTaBieHne NaHHBIX W OIMUCATENbHAs CTATHCTHKA
CIIY’KUT OCHOBOW 1Jisi (pOPMHUPOBAHUS HABBIKOB pabOTHl ¢ MHPOpPMAIUEH: OT UTCHUS
¥ HHTEpHnpeTanuu WHGOpMAalUW, TPEACTABICHHOW B TaOiMIIaX, Ha JUarpaMMax

u rpadukax, 10 cOopa, TPEICTaBICHHUS M aHalIM3a JaHHBIX C HCIIOJIb30BAHUEM
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CTAaTHUCTUYECKUX XapaKTEepPUCTUK CpPEeOHUX M pacceuBaHus. Pabotas c maHHBIMH,
oOydJaronyecsi ydaTcsi CUUTHIBaTh M HWHTEPHOPETUPOBATH JaHHBIC, BBIIIBUTATb,
apryMEHTHPOBATh U KPUTHUKOBATH MPOCTEHININE TUTIOTE3bI, PA3MBIIUIATH HAJ (PaKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYMBOCTh, W OLIEHHBAaTh HMX BIUAHUE HA paccMaTpPUBAEMbIC
BEJIMYMHBI U MTPOLIECCHI.

NHTynTHBHOE TMpPEACTABICHUE O CIy4YalHOW MW3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN M TEHAECHUWHA CTaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOW IUISI U3Y4YECHUS
TEOPHH BEPOATHOCTEN. bobllloe 3HaYeHnE UMEIOT MPAKTHYECKHUE 3aJaHusl, B YACTHOCTH
OMBITHI C KIIACCHYECKUMU BEPOSITHOCTHBIMHU MOJIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJUTCS KaK Mepa MpaBAONoA00us CIIy4yaHOTO COOBITHS.
[Tpu n3ydenun yaeGHOro Kypca 00yJarommecs 3HaKOMSTCS ¢ MIPOCTEHIIIMMH METOJaMH
BBIYMCIICHUSI BEPOSITHOCTEHM B CIIy4aWHBIX 5JKCIEPUMEHTaX C PABHOBO3MOKHBIMU
AJIEMEHTapHBIMU HMCXOJAaMH, BEPOSITHOCTHBIMU 3aKOHAMU, IO3BOJISIOIIMMH CTaBUTh
U pemiath 0osee CIoXKHbIE 3a1aud. B yueOHbIi Kypc BXOAST Ha4YallbHbIE IPEICTABICHUS
O CIIy4allHbIX BEJIMYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4yeOHOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYYarolUXCs
C MHOXKECTBAMHU M OCHOBHBIMHU OIE€pAlMSIMU HaJ MHOXECTBAMH, PacCMaTpPUBAIOTCS
MPUMEpPBl TNPUMEHEHUS] [JI1 PEHICHUs 3a/ad, a TakKe HCIOJIb30BaHUA B JPYTUX
MaTeMaTUYECKHUX KypcaxX U y4eOHBIX NMpeaAMeTax.

B 7-9 xnaccax uzy4aercst yueOHbI Kypc « BeposiTHOCTh U CTaTUCTUKA», B KOTOPBIN
BXomsaT paszaensl: «lIpencraBieHue [aHHBIX M OMNUCATEIbHAsl CTATUCTUKAY,
«BeposgaTHOCThY, « DNeMEHTh KOMOMHATOPUKNY, «BBelieHne B Teoputo rpadoBy.

OO0miee 4YKMCIIO 4YacoB, PEKOMEHJOBAHHBIX A U3Y4YEHHUS Y4eOHOro Kypca
«BeposiTHOCTh M cTaTucTHKa», — 102 4daca: B 7 knacce — 34 yaca (1 yac B Hemelnw),
B 8 kiacce — 34 yaca (1 yac B Hepento), B 9 knacce — 34 yaca (1 yac B Hezeno).

COILEPKXAHUE OBYYEHUA
7 KIIACC

[IpencraBieHre NaHHBIX B BUAE TaOJMI, auarpamm, rpapukoB. 3anoiIHEHUE
Ta0HI], YTCHHE W MOCTPOCHUE AHarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpaduKkoB peanbHBIX mporeccoB. M3prnedenne uHpopmanuu u3 guarpamm
1 TaOJIMII, CTIOJIb30BaHNE U UHTEPIPETAUs JAHHBIX.

OnucarenpHasi CTaTHCTUKA: CpeaHee apudmMeThyeckoe, MeauaHa, pa3Max,
HauOoJIbIlIee U HAMMEHbIIIee 3HaUEeHUSI Habopa YUCIIOBbIX NaHHBIX. [Ipumeps! cirydaitHoi
M3MEHYHUBOCTH.

Crny4daliHbI{ SKCIIEPUMEHT (ONBIT) U clydaiiHoe coObITHE. BeposTHOCTH M yacToTa.
Posib ManoBepoOsTHBIX U MPAKTUUECKH JOCTOBEPHBIX COOBITHI B MPUPOIE U B OOIIECTBE.
MoHeTa u urpanapHasi KOCTb B TEOPUU BEPOSTHOCTEN.

I'pad, Bepmmna, pebpo. Crenens BepiuHbl. Uncio pebep u cymmapHasi CTEIEeHb
BepivH. [IpencraBnenue o csizHoct rpada. Lenu u nuknsl. Iyt B rpagax. O6xox
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rpada (siinepoB nyth). [IpencraBnenne 06 opueHTHpoBaHHOM Tpade. Permenue 3amau
C TIOMOIIBIO TPpadoB.

8 KVIACC

[IpencraBneHue JaHHBIX B BUAE TaOIUII, AUarpamm, rpadukos.

MHO0X€ECTBO, 3JIEMEHT MHOKECTBA, IOJAMHOXKeCTBO. Onepanny HaJi MHOKECTBaAMHU:
o0ObeUHEHUE, TIEepecedeHue, aonojHeHne. CBONCTBAa onepauuid HaJ MHOYKECTBAMH:
NEPEMECTUTEIIBHOE, COYETATENBHOE, PaCIpeIeTUTENbHOE, BKIIIOUEHUs. Vcroap30Banue
rpa@uueckoro MpPEACTaBICHUS MHOXECTB [Jii ONUCAaHUS pEalbHBIX IPOLIECCOB
U SIBJICHUH, IIPU PELICHUU 3a/1a4.

N3mepenne paccenBaHusl JAaHHBIX. Jlucnepcuss WM CTaHIAPTHOE OTKIIOHEHHE
YUCIOBBIX HA0OPOB. JlnarpamMma pacceuBaHusl.

DneMeHTapHble COOBITHS ciydyailHOro omnbiTa. CiydaitHele coObITHs. BeposTHOCTH
coObITUH. OmBITBI C PaBHOBO3MOKHBIMHM 3JIEMEHTAapHBIMU COOBITHSAMH. Ciy4yailHbIN
BbIOOp. CBs3b MEXAY MAJIOBEPOSITHBIMH M MPAKTUYECKH JOCTOBEPHBIMH COOBITHUSMU
B [IPUPO/IE, OOIIECTBE U HAYKE.

JlepeBo. CBONMCTBa NIEPEBHEB: €AUHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH
BEPILMHBI, CBSI3b MEXAY YMCIOM BEpIIMH M uuciaoM pedep. [IpaBuino ymHOXKEHUS.
Pemienue 3amau ¢ momoiibio rpados.

[IpotuBonomnoxHeie coObiTud. JnarpamMmma Diinepa. OObeAMHEHNE U TIEPECEUCHHE
cooObiTuii. HecoBmectHbie coObiTusi. dDopmyrna ClIOXKEHUST BEPOSITHOCTEH. Y CIIOBHAS
BeposiTHOCTh. [IpaBuno ymHoxenusi. HezaBucumble coObiTus. IlpencraBnenue
JKCIIEpUMEHTa B BHJE JepeBa. PenieHue 3amad Ha HaXO0XKACHUE BEPOSITHOCTEN
C ITOMOIIIBIO JIEPEBa CIIyYANHOI0 SKCIEPUMEHTA, AUarpaMm Diiepa.

9 KJIACC

[IpeacraBnenre MaHHBIX B BHUJAE TAOIUIl, AWArpamm, rpauKoB, WHTEPHPETALIUS
JTaHHBIX. YTeHHEe U TOCTpOEHUE TabIuIl, AMarpamMmm, rpaduKoB MO PeabHBIM JaHHBIM.

IlepecranoBku u ¢akropuan. CodeTaHuss WU YUCIO CcoYeTaHUU. TpeyrojbHUK
ITackans. Pemenne 3ama4 ¢ uCmoiab30BaHUEM KOMOMHATOPHKH.

I'eomeTpuueckass BeposTHOCTb. CiydailHbIMi BBIOOp TOYKM U3 (UTYPHI
Ha IUIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

Ucneitanne. Yenex m Heygaua. Cepusi ucnbITaHu 10 nepBoro ycmexa. Cepust
ucneiTanuii bepuymiu. BepostHocTu coObITHIT B cepun ucnibiTanuii bepryiu.

CnydailHasg BeJIMYMHA W paclpelesieHHe BEposTHOCTEW. Maremarnueckoe
OoXujaHue u aucnepcus. [Ipumepsl MaTEMAaTUYECKOTO OKUIAHUS KaK TEOPETHUYECKOTO
CPEIHEr0 3HAYECHUS BEIMYMHBI. MaTeMaTHueCcKoe OXKUIAHUE U JUCTIEPCUS CIy4auHON
BEJIMYMHBI «YUCJIO YCIIEXOB B CEPUU UCTIBITAaHUN bepHyImm».

[TonsiTue 0 3aKoHE OOMBITNX UKcel. M3MepeHne BepoITHOCTEHN ¢ TOMOIIBIO YacTOT.
Ponrr w 3Hauenme 3akoHa OONBIIMX 4YHWCEN B TNpUpoJe W OOIIECTBeE.
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IHPEAMETHBIE PE3YJIbTATDBI

[IpeameTHbIE peE3yJbTaThl OCBOEHUS MPOrpaMMbl YYEOHOro Kypca K KOHILY
oOyueHus B 7 Kiacce.

Yurate wuHOpManMIO, TNPEACTaBICHHYI0 B Ta0OiHWIAXx, Ha JHarpaMmax,
IPEICTARIATH TaHHBIC B BUC TAOJHUII, CTPOUTH JUArpPaMMBbl (CTOJIOMKOBBIE (CTOI0YATHIC)
Y KPYTOBBIE) 10 MAacCUBaM 3HAYEHUM.

OnuckIBaTh U UHTEPIIPETUPOBATH peajbHbIC YMCIOBBIC JAHHBIC, MPEACTaBICHHBIC
B TAOJIMIIAX, HA AMAarpamMmax, rpapukax.

Wcnonb3oBath A1 ONUCAHUSL JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKU: CpEIHEe
apupMeTnYecKoe, MeInana, HanboJIblllee U HaMMEHbIIIEe 3HAYCHUS, pa3Max.

NMmeTb nipesicTaBiIeHUE O CIIy9aiiHOW N3MEHYMBOCTH HA MPUMEPaXx LEH, PU3NYECKUX
BEJIMYMH, AHTPOIIOMETPUYECKUX JIaHHBIX, UMETh IPEACTABIECHUE O CTATUCTUYECKOM
YCTOMYHUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBI YYEOHOTO Kypca K KOHITY
oOyueHus B 8 Kjacce.

N3BnekaTs u mpeoOpa3oBbIBaTh MH(POPMALINIO, MPEICTABICHHYIO B BHUJE TaOJUII,
auarpamm, rpauKoB, MPEICTABIATh JaHHBIE B BUJIE€ TaOJMII, JUarpamMmm, rpaukoB.

OnuceIBaTh TaHHBIE C MOMOILBIO CTATUCTUYECKUX MTOKA3aTENEH: CPEAHUX 3HAUECHUN
U Mep pacceuBaHus (pa3max, JUCTIEPCHs U CTaHIAPTHOE OTKIJIOHEHHE).

Haxonuth 4acTOTHI YHCIIOBBIX 3HAYEHUH M YAaCTOTHI COOBITHUN, B TOM YHCIIC
110 pe3yybTaTaM U3MEPEHUN U HAOJIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHMM B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM YHCJIE B OMBITAX C PABHOBO3MOKHBIMU JIEMEHTAPHBIMU
COOBITHUSIMH.

Hcnonp3oBath rpaduyeckue MOJACIU: JIEPEBO CIYYaWHOTO DKCIIEPUMEHTA,
qyarpamMbl DWiiepa, YucioBas mpsmast.

OnepupoBaTh MOHATHUSIMU: MHOXECTBO, MOAMHOKECTBO, BBINOJHATH OIEpPALUU
HaJl MHOXXECTBaMU: 00bEeIMHEHUE, TIepeceyeHne, JOMOIHEHNUE, TEPEUUCTIATh dJIEMEHThI
MHOKECTB, MPUMEHSTH CBOMCTBA MHOYKECTB.

Ucnonb3oBath rpaduyueckoe MpeaCTaBICHUE MHOKECTB W CBI3€M MEXIy HUMHU
JUIsL OTIMCAHMS MPOLIECCOB M SIBJICHUW, B TOM YHUCJIE MPU PEHICHUM 3adad U3 JPYTrHUX
Y4EOHBIX MPEMETOB U KYPCOB.

[IpenMeTHble pe3yibTaThl OCBOCHHUS MPOTpaMMbl Y4eOHOro Kypca K KOHILY
oOyueHus B 9 kiacce.

W3Bnekate u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B Pa3IUYHBIX
HMCTOYHMKAX B BHUJE TaOJNWIl, Auarpamm, rpauKoB, MPEJCTABIATh JITaHHBIE B BUJE
TaOJuII, JUarpamMm, rpauKoB.

Pemarn 3aJa4un OpraHrU30BaHHBIM nepe60p0M BAapHUaHTOB, a TAaKXKC
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C UCIOJIb30BaHMEM KOMOMHATOPHBIX MPaBUI U METOJIOB.

Hcnonp30BaTh onucaTeabHble XapaKTEPUCTUKH IJI1 MACCUBOB YHMCIIOBBIX JTAHHBIX,
B TOM YHCJIE CPEAHUE 3HAYCHUS U MEPBI pACCEUBAHMSL.

Haxonuth 4acToThl 3HAYEHUH M YACTOTHI COOBITHS, B TOM YHUCJE TMOJb3YSICh
pe3yibTaTaMu MPOBEJICHHBIX U3MEPEHUI 1 HAOTIOICHUH.

Haxonutb BeposSITHOCTH CIy4alWHBIX COOBITUN B M3YyUYEHHBIX OMNBITaX, B TOM YHCIIE
B OIbITaX C PAaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHUSIMU, B CEPHSIX HCIBITAHUN
710 TIEPBOTO yCIeXa, B CEPUAX UCIbITaHUN bepHyim.

HNmeTh npencTaBiieHUE O CIIy4aiiHON BEJIMYMHE U O PACIIPEICIICHUN BEPOSITHOCTEM.

Nmets mpencTaBieHMe O 3aKOHE OONBIIMX YHCENT KaKk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4alHOW HW3MEHYMBOCTH W O POJU 3aKOHA OOJBIIUX 4YHUCEl
B IPUPOJIE U OOILIECTBE.
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TEMATHECKOE IINTIAHUPOBAHUE

7 KIIACC

N n/n | Ha3Banue pazjena (TeMbl) Kos-Bo wacoB
1 IIpencraBiieHue TaHHBIX 7
2 OnucatenbHask CTATUCTHKA 8
3 CitydaitHast U3MEHYHBOCTD 6
4 Bsegenue B Teopuro rpados 4
5 BeposiTHOCTB M acToTa CIy4yaitHOTO 4

COOBITHS

6 O00011eHne, cucTeMaTH3aIys 3HAaHUI 5

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME

8 KUIIACC

N n/n | Ha3Banue paszzgena (TeMbl) Kos-Bo yacoB
1 [ToBTOpeHnue kypca 7 kiacca 4
2 OnucarenbHasi cTaTUCTUKA. PaccenBanue 4

JTAHHBIX

3 MHoskecTBa 4
4 BeposTHOCTH CiTy4altHOTO COOBITUS 6
5 Brenenue B Teoputo rpados 4
6 CrnydaitHbie COOBITHS 8
7 O00011eHne, cucTeEMaTH3aIysl 3HAHUI 4

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME

9 KJIACC

N n/m | Ha3Banue pazzgena (Tembl) Kos-Bo yacoB
1 [ToBTOpeHnue kypca 8 kiacca 4
2 DneMeHThl KOMOMHATOPUKHU 4
3 I'eomeTpuueckast BEpOSTHOCTD 4
4 Wcnprranus bepuynnu 6
5
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6 CrnyyaiiHas BeJIMunHa 6

7 O060011eHNe, KOHTPOIIh 10
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOT'PAMME
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IIpunoxenne 1

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

K PABOUYEM ITPOT'PAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
IO YYEBHOMY IIPEIMETY
«MATEMATHKA»
(0a30BbIii YPOBEHD)
5 KVIACC
Ne Paznen/ Koa-Bo
n/n TeMa ypoKa 4yacos
HartypanbHble yncia. J[eicTBUS ¢ HATYPAJIbHBIMH YHMCJIAMH 43

1 JecaTuunas cucTemMa CUYHMCICHUS. 1
2 Psp HaTypasibHBIX YKCell. 1
3 Psin HaTypabHBIX YHCeT. 1
4 | HarypanbHblii psif. 1

S | Bxoonas konmponvnasn paboma 1

6 | Yucio 0. 1
7 | HarypasibHble yncia Ha KOOPAMHATHOW NPSIMOM. 1

8 | HarypanbHble uncia Ha KOOPIMHATHOW IPSIMOH. 1

9 | HarypanbHble ynciia Ha KOOPAUHATHON NIPSIMOIA. 1
10 | CpaBHeHuE, OKPYIJICHHE HATYPAJIbHBIX YHCEIl 1
11 | CpaBHeHuE, OKPYIJIEHHE HATYPAJIbHBIX YHCEIl 1
12 | CpaBHeHUE, OKPYTJIEHUE HATYPAJIbHBIX YHCET 1
13 | Apudmernyeckue 1elCTBUS C HATYPATbHBIMU YUCIIAMHU. 1
14 | Apudmerndeckue 1eHCTBHS C HATYPAIbHBIMU YHCIAMHU. 1
15 | Apudmerndeckre 1eHCTBHSI C HATYPAIbHBIMU YHCIAMHU. 1
16 | CoiicTBa HyJIsI IPU CIIO)KEHUN U YMHOKEHUHU, CBOMCTBA €AMHMIIBI IPU YMHOKEHUHU. 1
17 | IlepemecTUTENBHOE M COYETATEIBHOE CBOMCTBA CIIOKEHUSA U YMHOXKEHUS, 1

PacCIpCACIMTCIIBHOC CBOICTBO YMHOXCHUS.

18 | IlepemecTuTeNbHOE U COUETATENILHOE CBOMCTBA CIIOKEHHSI U YMHOXKEHHUS, 1
pacnpeesInTeNbHOE CBOMCTBO YMHOKEHHSI.

19 | Konmponsnas paboma

20 | Jlenutenu v KpaTHbIE YKMCIIa, Pa3JI0KEHNE YHUCIa HA MHOKUTEIH.

21 | Jlenutenu u KpaTHbIE YUCIIA, Pa3JI0KEHNE YHMCIa HA MHOKUTEIH.

22 Z[eJ'II/ITeJ'II/I W KpAaTHBIC YHCJIa, PA3JIOKCHUC YNCJIda HA MHOKHUTCIIN.

23 | JleneHue ¢ OCTaTKOM.

24 | JleseHHE C OCTaTKOM.

25 | IIpocTble M COCTaBHBIE YUCTA.

26 | [IpocTble U cocTaBHBIEC YUCIIA.

27 | llpusnaku genumoctu Ha 2, 5, 10, 3,

28 | Ilpusnaku genumoctu Ha 2, 5, 10, 3,

30 | Ilpusnaku nenumoctu Ha 2, 5, 10,

b

0,3,9
0,3,9.
29 | Ilpusnaku nenmumoctH Ha 2, 5, 10, 3, 9.
0,3,9
0,3,9

31 | Ilpuznaku nenumoctu Ha 2, 5, 10, 3,

32 | Ilpu3naku genumoctu Ha 2, 5, 10, 3, 9.

33 | CreneHb ¢ HaTypaJIbHBIM I10KA3aTEIEM.

34 | CreneHb ¢ HaTypaJbHBIM ITOKa3aTeeM.

35 | UucnoBble BhIpaXXEHUsI; TOPSAOK JEHCTBUM.

bt [ | e |t [ | e [ | e | et [t | e | e | e | et [t | e | et [

36 | UncnoBble BBIpAXKEHMS; IOPSAOK JEHCTBHIA.
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37 | UucnoBble BBIpAXKEHMS]; OPSAOK JEHCTBHIL. 1
38 | UncnoBble BBIpAXKEHMs; IOPSIOK JEHCTBHIA. 1
39 | Pemenue TEKCTOBBIX 3aj1a4 Ha Bce apu(METHUCCKUE ACHCTBUS, HA ABUKCHUE U 1
ITOKYTIKH
40 | Pemenne TEKCTOBBIX 3a/1a4 Ha BCE aprU(PMETUUECKHE ICHCTBUS, HA IBHDKCHHUE U 1
ITOKYTIKH
41 | PemeHue TEKCTOBBIX 3a/1a4 Ha Bce apu(METHUECKUE ICHCTBHSA, Ha IBH)KEHUE U 1
HOKYIIKH
42 | PemeHne TeKCTOBBIX 3a/1a4 Ha Bce apu(METHUECKUE ICHCTBHA, Ha JBH)KEHUE U 1
HOKYIIKH
43 | Koumponavuas paboma 1
Harnsanas reomerpus. IMHUU HA IVIOCKOCTH 12
44 | Touka, nmpsiMasi, OTPE30K, JyY. 1
45 | Jlomanas. 1
46 | U3mepeHue IIMHBI OTPe3Ka, METPUUECKUE eJMHHIIBI H3MEPEHUS JJIUHBI. 1
47 | OKpyXHOCTb U KPYT. 1
48 | IIpaktuueckas padota «IlocTpoeHue y3opa U3 OKpyKHOCTEH. 1
49 | Yrou. 1
50 | IlpsiMoii, oCTpBIii, TyNON U pa3BEPHYTHIN YIIIBIL. 1
51 | IIpssiMoii, OCTpBIii, TYHOM U pa3BEPHYTHIN YIJIbL. 1
52 | 3mepenmue yrios. 1
53 | U3mepenue yrios. 1
54 | Konmponsnas paboma 1
55 | IIpakrtuyeckas paborta «lloctpoenue yrioB «lIpaktuueckas pabora «lloctpoenue 1
YTJIOBY
OO0bIKHOBEHHBbIE IPO0OH 48
56 | pob6n 1
57 | Hpo6w 1
58 | IlpaBusbHbBIE U HEMPABUWIbHBIE APOOH. 1
59 | IlpaBunbHBIE U HENPABUIbHBIE JPOOH. 1
60 | ITpaBuibHbBIE U HEMPaBUIIbHBIE APOOH. 1
61 | IIpaBuibHbBIE U HEMPaBUIbHBIE APOOH. 1
62 | OcCHOBHOE CBOMCTBO JPOOH. 1
63 | OCHOBHOE CBOWMCTBO JpOOH. 1
64 | OcHOBHOE CBOMCTBO JPOOH. 1
65 | OCHOBHOE CBOWMCTBO JPOOH. 1
66 | OcHOBHOE CBOMCTBO JIpOOH. 1
67 | OcHOBHOE CBOMCTBO JIpOoOH. 1
68 | CpaBHeHHe npoOeil. 1
69 | CpaBHeHHE IpOOEIA. 1
70 | CpaBHeHHE TpoOeii. 1
71 | CpaBHeHHE IPOOEIA. 1
72 | CnoxeHne U BEIYUTaHUE OOBIKHOBEHHBIX APOOEH. 1
73 | CnoxeHue ¥ BbIYUTaHUE OOBIKHOBEHHBIX IpOOeil. 1
74 | CnoxeHue U BbIYUTaHUE OOBIKHOBEHHBIX APOOEH. 1
75 | CnoxeHne v BBIYUTAHUE OOBIKHOBEHHBIX JAPOOEH. 1
76 | CnoxeHue U BbIUUTaHUE OOBIKHOBEHHBIX APOOEH. 1
77 | Konmponvnas paboma 1
78 | CmenranHas 1poOb. 1
79 | CmemianHas 1po0b. 1
80 | CmemanHas ApoOb. 1
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81 | CmemanHast JpoOb. 1
82 | CmemanHas 1po0Ob. 1
83 | CmemanHas ApoOb. 1
84 | YMHOXeHUE U JeJIeHne 00OBIKHOBEHHBIX Apo0eii; B3aMMHO-00paTHBIE TPOOH. 1
85 | YMHOXeHHE U ieJieHne 0OBIKHOBEHHBIX JPO0Cii; B3aMMHO-00paTHBIC APOOH. 1
86 | YMHOXEHUE U JeJIeHHe O0OBIKHOBEHHBIX Apo0eii; B3AMMHO-00paTHBIE TPOOH. 1
87 | YMHOXEHHE U JIeJieHne 0OBIKHOBEHHBIX JPO0OCii; B3aMMHO-00paTHBIC APOOH. 1
88 | YMHOXeHHE U feTieHne 00BIKHOBEHHBIX Apo0eii; B3aMMHO-00paTHBIE TPOOH. 1
89 | YMHOXEHHE U JIeJieHne 0OBIKHOBEHHBIX JPO0Ci; B3aMMHO-00paTHBIC APOOH. 1
90 | YMHOXEHUE U eJICHHE OOBIKHOBEHHBIX APOOEH; B3aMMHO-00paTHBIEC TPOOH. 1
91 | YMHOXeHHE 1 JesieHre 0OBIKHOBEHHBIX Ipo0ei; B3aMMHO-00paTHBIE IPOOH. 1
92 | Pemenre TEKCTOBBIX 3aj1a4, COACPIKAITUX TPOOH. 1
93 | Pemenue TEKCTOBBIX 3aJ1a4, COACPIKALTUX JIPOOH. 1
94 | PemeHre TEKCTOBBIX 3aJ1a4, COACPIKALTUX JIPOOH. 1
95 | Pemenne TEKCTOBBIX 3a7a4, COACPIKANTUX IPOOH. 1
96 | OcHOBHBIE 3371a4H Ha IPOOH. 1
97 | OcHOBHBIE 3a71a4M Ha IPOOH. 1
98 | OcHOBHBIE 3371a4H Ha IPOOH. 1
99 | OcHOBHBIE 3a71a4H Ha IPOOH. 1
100 | Koumponvuasn paboma 1
101 | Ilpumenenue OykB AJis 3aMIMCH MATEMATHUYECKUX BBIPAKEHUN U MPEJUI0KESHUI 1
102 | Ilpumenenne OyKB Il 3aMCH MAaTEMAaTHYECKUX BBIPAKEHUH U IPEIOKEHHIH 1
103 | IlpumeneHnne OyKB /711 3aMCH MAaTEMAaTHYECKUX BBIPAKEHUH U IPEIJIOKEHHH 1
Haruasignasi reomerpusi. MHOroyroaibHMKH 10
104 | MHOTOYTOJIbHUKH. 1
105 | YerbIp€xyroabHUK, IPSIMOYTOJIBHUK, KBAAPAT. 1
106 | YeTbIp€XyroJbHUK, IPSIMOYTOJIBHUK, KBAAPAaT. 1
107 | IIpaktuyeckas pabota «IlocTpoeHre MpsMOYrolbHUKA C 33JAHHBIMH CTOPOHAMU Ha 1
HEJTMHOBAHHOUN Oymarey.
108 | TpeyroabHUK. 1
109 | [Inomans u mEpUMETP MPSAMOYTOJIbHUKA MU MHOTOYTOJIbHHUKOB, COCTABJICHHBIX W3 1
MIPSIMOYTOJILHUKOB, €TUHHUIIBl U3MEPEHHUSI TTOMIAIHN.
110 | [Inomans u mEepUMETP MPSAMOYTOJIbHUKA MU MHOTOYTOJBHUKOB, COCTABJICHHBIX W3 1
MPSIMOYTOJILHUKOB, €TUHHUIIBl U3MEPEHHUSI TTOMIAIHN.
111 | ITepumeTp MHOTOYTOJIBHUKA. 1
112 | IleppumeTp MHOTOYTOJIbHUKA. 1
113 | Konmponwvnas paboma 1
JecsiTuuHbIe APOOH 38
114 | JlecsaTuanas 3anuch Ipo0ei. 1
115 | JlecsTuanas 3anmuch Ipo0ei. 1
116 | Jlecatuunas 3anuch ApoOei. 1
117 | JlecsTuanas 3amuch Ipooei. 1
118 | Jlecatuunas 3anuch ApoOei. 1
119 | CpaBHEHHE NECATHYHBIX TPOOCH. 1
120 | CpaBHeHHUE ECITUYHBIX ApoOei. 1
121 | CpaBHeHHUE ECATUYHBIX Apo0ei. 1
122 | CpaBHEHHE NECITHYHBIX TPOOCH. 1
123 | CpaBHeHUE IECITUYHBIX Apo0eit. 1
124 | JlelicTBuUs C ACCATUIHBIMH IPOOSIMHU 1
125 | JleicTBUS C JECATUYHBIMU IPOOSIMU 1
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126 | JleiicTBuS C NECATUYHBIMU IPOOSIMU

127 | JIeWcTBUs C AECATUIHBIMH IPOOSIMHU

128 | JleicTBUS C NECATUYIHBIMU IPOOSIMU

129 | JleiicTBUS C JECATUYIHBIMU IPOOSIMU

130 | Konmponvnas paboma.

131 | OxpyriaeHue AeCATHYHBIX TIPOOEH.

132 | OkpyrieHue necaTHYHBIX IpOoOei.

133 | OxpyriaeHue AecATHUHBIX IPOOEH.

134 | Pemenue TEKCTOBBIX 3aja4, COJICPKAIINX TPOOH.

135 | Pemenue TEKCTOBBIX 3aja4, COJIEPKAIINX TPOOH.

136 | Pemenue TeKCTOBBIX 3aja4, COJIEPKAIINX JTPOOH.

137 | Pemenue TEKCTOBBIX 3aja4, COJIEPKAIINX TPOOH.

138 | Pemenue TeKCTOBBIX 3aJ1a4, COJIEPIKALTUX TPOOH.

139 | Pemenue TEKCTOBBIX 3aja4, COJICPKAIINX TPOOH.

140 | Pemenue TEKCTOBBIX 3aja4, COJIEPKAIINX TPOOH.

141 | Pemenue TEKCTOBBIX 3aja4, COJIEPKAIINX TPOOH.

142 | Pemenue TEKCTOBBIX 3aja4, COJICPKAIINX IPOOH.

143 | OcHoOBHBIE 3377a4H HA IPOOH.

144 | OcHOBHBIE 3a77a4H HA IPOOH.

145 | OcHoBHBIE 337a4H HA IPOOU.

146 | OcHOBHBIC 337a49K HA IPOOH.

147 | OcHoBHBIE 337a4H HA IPOOU.

148 | OcHoBHBIE 337a4H HA IPOOU.

149 | OcHoBHBIE 3a7a49K HA IPOOH.

150 | OcHoBHBIE 337a4H HA IPOOU.

151 | Hmozosasn konmponwvhas paboma

Harasignasi reomerpusi. Tesia u purypsl B nIpocTpaHCcTBe

152 | MHOTOrpaHHUKH.

153 | M300pakeHre MHOTOI'PaHHHUKOB.

154 | N300pakeHne MHOTOIpaHHUKOB.

155 | Mopenu npoCTpaHCTBEHHBIX TEIl.

156 | [IpssmoyronbpHBIN Napajuienenunen, Kyo.

157 | Pa3BépTku Ky0Oa U napajuiesenumnesaa.

158 | Ilpaktuyeckas pabora «Pa3BépTka KyOay.

159 | O6BEM Kyba, MPSMOYTOIBLHOTO NapaJlIe/IeHIe

UG UG NG (VNI (UG NG UG UG NI (7Y [ UG VG (UG (U (U UG NG (UG (U ORI ORI ORI UG (NI (GHING JFURIY FURIG UG NI (NI (UG ORI UG UG NN

160 | O6BEM Ky0Oa, IPSIMOYTOJIBHOTO Mapajuiesenuneia

IloBTOpPEHUE 10

H 000011IeHNE
161 | I[loBTOpeHNE OCHOBHBIX MOHATHN U METOJIOB Kypca S Kiracca, 00001eHne 3SHaHU I 1
162 | IToBTOpEeHNE OCHOBHBIX MOHSATUI M METOJIOB Kypca 5 Kiiacca, 0000IIeHne 3HaHui 1
163 | [loBTOpEeHME OCHOBHBIX MOHATHN U METOJOB Kypca 5 Kiacca, 00001eHne 3SHaHU I 1
164 | TToBTOpeHnEe OCHOBHBIX MOHSATUHN M METOJIOB Kypca 5 Kiiacca, 0000IIeHne 3HaHui 1
165 | IToBTOpeHNE OCHOBHBIX MOHSATUHN M METOJIOB Kypca 5 Kiiacca, 0000IIeHne 3HaHui 1
166 | [loBTOpEeHME OCHOBHBIX MOHATHN U METOOB Kypca 5 Kiacca, 00001eHne 3HaHU I 1
167 | IloBTOpeHre OCHOBHBIX MOHATUH U METOAOB Kypca 5 kiiacca, 000011eHne 3HaHUH 1
168 | [loBTOpEeHME OCHOBHBIX MOHATHN U METOAOB Kypca 5 Kiacca, 00001eHne 3SHaHU I 1
169 | IToBTOpEeHUE OCHOBHBIX MOHSATUHN M METOJIOB Kypca 5 Kiiacca, 0000IIeHne 3HaHui 1
170 | IloBTOpEeHME OCHOBHBIX MOHATHN U METOJOB Kypca 5 Kiacca, 00001eHne 3HAaHU I 1

HUTOI'O 170
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IIpunoxenne 2

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

K PABOYEM ITPOT'PAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA
MO YYEBHOMY IIPEAMETY
«MATEMATHUKA»
(0a30BbIii YPOBEHD)
6 KJIACC
Ne Paznen/ Koa-Bo
n/n TeMa ypPoKa 4acoB
Pazgen 1. HatypajbHble ynciaa. J[elicTBUS ¢ HATYPAJbHBIMHM YHCJIAMM 30
1 Apudmernueckue 1eiHCTBHS ¢ MHOTO3HAYHBIMU HATYPAIbHBIMH YHCIAMU. 1
2 | Apudmernyeckue 1elCTBUS C MHOTO3HAYHBIMH HATYypaJIbHBIMU YHCIIAMHU. 1
3 | Apudmernyeckue nelcTBUS C MHOTO3HAYHBIMH HATYypaJIbHBIMU YHCIAMHU. 1
4 | YucnoBble BbIpaKE€HUs, HOPSAJOK JIEHCTBUH, UCIIOJIb30BAaHUE CKOOOK. 1
5 UncioBbie BEIpAKEHUSI, MOPSIOK ACHCTBUH, NCTIOIB30BaHUE CKOOOK. 1
6 UwncioBbie BEIpAKEHUSI, MOPSIOK ACHUCTBUHN, NCTIOIB30BaHUE CKOOOK. 1
7 UwucioBble BEIPAKEHHUS, MTOPSAIOK ACHCTBUH, MCIIOIb30BaHUE CKOOOK. 1
8 | Bxoonasa konmponvnasn paboma 1
9 | OkpyriieHue HaTypaJbHBIX YHCET 1
10 | OxpyrieHue HaTypajgbHbIX YHUCEN. 1
11 | OxpyrineHue HaTypajgbHbIX YHUCEN. 1
12 | Jlenutenu u KpaTHbIE YUCIIa; HAUOOJBIINNA OOLTUI IeTUTENs U HAUMEHbIIee 001Iee 1
KpaTHOE
13 | Jlenutenu u KpaTHbIE YUCIa; HAUOOIBIINUNA OOIINI EeMUTENh U HAUMEHbIIIee 0011Iee 1
KpaTHOE
14 | Jlenutenu U KpaTHbIE YUCIIa; HAUOOJBIINNA OOLTUI IeTUTENs U HAUMEHbIIIee 001Iee 1
KpaTHOE
15 | Jlenutenu u KpaTHbIe YUCIIa; HAUOOIBIINNA OOLIUI 1eIUTENh M HAUMEHbIIee 0011iee 1
KpaTHOE
16 | Jlenutenu M KpaTHbIE YMCIa; HAUOOIBIINUN OOLINI eNUTENh U HAUMEHbIIee 00111ee 1
KpaTHOE
17 | Pa3noxeHue uyncia Ha TpOCTbIe MHOKHUTEIH. 1
18 | Pa3noskeHue yncna Ha MPOCTbIE MHOKHUTEIH. 1
19 | Pa3noskeHue yucia Ha NPOCTbIE MHOKHUTEIIH. 1
20 | Pa3noxeHue yncia Ha MPOCTbIE MHOKHUTEIIH. 1
21 | Pa3znoskeHue uncia Ha TPOCTbIe MHOKHUTEIH. 1
22 | 1enuMoCTh CYMMBI M IPOU3BEACHUS. 1
23 | JlenuMoCTb CyMMBI U IPOU3BEACHHUS. 1
24 | JleneHue c OCTaTKOM. 1
25 | JleneHue c ocTaTKOM. 1
26 | Pemenne TeKCTOBBIX 3a1a4 1
27 | Penrenue TeKCTOBBIX 3a1a4 1
28 | Pemenune TeKCTOBBIX 3a1a4 1
29 | Pemenune TEKCTOBBIX 3a1a4 1
30 | Konmponvnas paboma 1
Paznen 2. Harnsignas reomerpus. JIMHUU HA TUIOCKOCTH 7
31 | IlepneHauKyaspHbIC IPSMBIE. 1
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32 | IlepneHauKysIsIpHBIE IPSIMBIE. 1
33 | IlapasnenbHbIe NIPSMBIE. 1
34 | IlapannenbHble PSMBbIE. 1
35 | Paccrosinne Mexay IByMsl TOYKaMH, OT TOYKH /10 TIPSAMOM, IJTMHA MYyTH Ha 1
KBaJPAaTHOU CETKE.
36 | PaccrosiHue Mexay 1ByMs TOYKaMH, OT TOYKHU JI0 NMPSMOU, JJIMHA ITYTH Ha 1
KBaJPAaTHOU CETKE.
37 | Ilpumepsl NpsIMBIX B TPOCTPAHCTBE 1
Paznen 3. Apoou 32
38 | OObIkHOBEHHAs IPOOb, OCHOBHOE CBOMCTBO JIpOOH, COKpaIeHue Ipooei. 1
39 | OObIKHOBEHHAs IpOOb, OCHOBHOE CBOIMCTBO JIpOOH, COKpaIeHHe IpooOei. 1
40 | O6pIkHOBEHHAs IP0Ob, OCHOBHOE CBOMCTBO IpOOH, COKpaIieHue Ipooei. 1
41 | CpaBHEHHE U YIIOPSAOYMBAHUE IPOOCH. 1
42 | CpaBHEeHHE U YIIOPSIIOUMBAHHUE TPOOECH. 1
43 | llecatuunble 1poOU U METPUYECKAsi CUCTEMA MED. 1
44 | JlecaTuuHble IpoOU U METPUYECKask CHCTEMa Mep. 1
45 | Apudmernueckue IecTBUS ¢ OOBIKHOBCHHBIMU H JIECITUIHBIMH JIPOOSMHU. 1
46 | Apudmernueckue ACHCTBUS C OOBIKHOBEHHBIMH U JECATUYHBIMH JIPOOSIMH. 1
47 | Apudmernyeckue 1elicTBUS ¢ OOBIKHOBEHHBIMU M JIECITUYHBIMU JIPOOSMHU. 1
48 | Apudmernueckue necTBHS ¢ OOBIKHOBEHHBIMU H JIECITUIHBIMH JIPOOSMHU. 1
49 | Konmponvuaa paooma 1
50 | OtHomieHue. 1
51 | OrHomeHMeE. 1
52 | OtHomieHwHe. 1
53 | Jlenenue B JaHHOM OTHOIIICHUH. 1
54 | Jlenenue B JaHHOM OTHOIICHUU. 1
55 | Macmrra6, nponopuius. 1
56 | Macmta, mponopiusi. 1
57 | Macmrrab, nponopuius. 1
58 | IlonsATue nponeHTa. 1
59 | Beruncnenue nporeHTa OT BEJIMYMHBI M BEJIMYUHBI 0 €€ TTPOIICHTY. 1
60 | Beruucienue nporeHTa OT BEJIMYMHBI M BEJIMYUHBI 10 €€ MTPOIICHTY. 1
61 | Boluncnenue nponeHTa OT BEJIMYMHBI M BEJIMUYHMHBI IO €€ MPOIIEHTY. 1
62 | Beruncienue nporeHTa OT BEJIMYMHBI M BEJIMYUHBI 0 €€ TTPOIICHTY. 1
63 | Pemienue TEKCTOBBIX 3a/1a4, COACPIKAIINX IPOOU M MPOIICHTHI. 1
64 | Pemenue TeKCTOBBIX 3aa4, COACPIKANTUX APOOU U MPOIICHTHI. 1
65 | Pemenue TEeKCTOBBIX 3a/1a4, COEPIKAIIUX IPOOU ¥ MPOIICHTHI. 1
66 | PemeHnue TEKCTOBBIX 3a/1a4, COACPIKANINX IPOOU M MPOIICHTHI. 1
67 | Pemenue TeKCTOBBIX 3a7a4, COACPIKANTUX APOOH U MPOIICHTHI. 1
68 | Ilpaktuueckas pabora « OTHOIIEHHE JUIMHBI OKPY>KHOCTH K €€ THaMETPy» 1
69 | Konmpoavnas paboma 1
Pasznen 4. Harasianas reomerpusi. Cummerpus 6
70 | OceBas cummeTpusl. 1
71 | lleHTpanbHas CUMMETpPHUSL. 1
72 | IlocTpoeHre CUMMETPUYHBIX (PUTYD. 1
73 | Ilpaktrueckas padota «OceBasi CHMMETPHS. 1
74 | CumMmeTpus B IPOCTPAHCTBE 1
75 | CummeTpus B IPOCTPAHCTBE 1
Pasnen 5. Beipa:kenusi ¢ OykBamu 6
76 | [IpumeneHnue OyKB JUIsl 3aIUCH MAaTEMATHUYECKUX BBIPAKCHUH U TIPEITIOKCHUM. 1
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77 | byKBEHHBIEC BBIPAXKEHUS U YUCIIOBBIC ITOJCTAHOBKHU. 1
78 | bykBEHHbIE BBIPAKEHUS U YUCIIOBBIE TOJACTAHOBKH. 1
79 | BykBeHHbIE paBeHCTBA, HAXOXKJECHUE HEU3BECTHOTO KOMIIOHEHTA. 1
80 | ®opmybl 1
81 | Konmponvnasn paboma 1
Paszpnen 6. Harasinnasi reomerpusi. Durypsol Ha II0CKOCTH 14
82 | UeThIpE€XYroJIbHUK, MPUMEPHI YETHIPEXYTOJTBHUKOB. 1
83 | [IpssMOyroJIbHUK, KBaIpaT: CBOMCTBA CTOPOH, YTIJIOB, IMarOHAJICH. 1
84 | M3mepenue yrios. 1
85 | M3mepenue yrios. 1
86 | Buabl TpeyroibHUKOB. 1
87 | Buabl TpeyroibHUKOB. 1
88 | IlepumeTp MHOTOYTOJIbHUKA. 1
89 | IlepumeTp MHOrOYroJbHHUKA. 1
90 | [Mnomans urypsr. 1
91 | [lnomans purypsl. 1
92 | ®opmybl IepUMETpa U MIIONIAAH PSIMOYTOJIbHUKA. 1
93 | IlpubmmkéHHOE U3MEepPEHUE IO QUryp. 1
94 | Ilpaktuueckas padora «llnomans kpyray 1
95 | Konmponsnas paboma 1
Pasznen 7.11oJ10:kuTe/IbHBIE H OTPHIIATEIbHbIE YHCJIA 40
96 | Llensie uncia. 1
97 | Lensie unca. 1
98 | Moaynb unciia, reOMETpUYECKasi HHTepIIpeTanus MOIYJIs. 1
99 | Moaynb unciia, TeOMETpUYECKast HHTEPIIPETAIUs MOTYJIS. 1
100 | Moaynb uncia, reOMETpUYECKAsE HHTEPIPETALINAS MOLYJISL. 1
101 | Monynp uyncna, reoMeTpudecKas MHTEPIpETaIis MOTYIIS. 1
102 | YncnoBble NPOMEXKYTKH. 1
103 | YncnoBble NPOMEXKYTKH. 1
104 | YncnoBble IPOMEXKYTKH. 1
105 | ITonoxuTenbHble U OTPULIATEIBHBIE YUCIIA. 1
106 | ITonoxuTenbHble U OTPULIATENbHBIE YUCIIA. 1
107 | CpaBHEHHE NOJIOKUTENBHBIX U OTPULATENBHBIX YHCET. 1
108 | CpaBHEHHE NOJIOKUTENBHBIX U OTPULATENIBHBIX YHCEI. 1
109 | Apudmernueckue NEUCTBUS C MOJOKUTEIBHBIMU U OTPUIIATEILHBIMU YHCIIAMHU. 1
110 | Apudmerndeckue IeHCTBUS C MOJTOKUTEIBHBIMHI U OTPUIIATEILHBIMH YHCIIAMHU. 1
111 | Apubmernueckue TEUCTBUS C MOTOKUTEIBHBIMU U OTPUIIATEITLHBIMHU YHCIIAMHU. 1
112 | Apubmernueckue NEUCTBUS C MOTOKUTEIBHBIMU U OTPUIIATEILHBIMHU YHCIIAMHU. 1
113 | Apubmerndeckre IeHCTBUS C MOJOKUTETFHBIMUA U OTPUIATETILHBIMUA YUCIIAMHU. 1
114 | ApubmMernueckne TEUCTBUS C MOJOKUTEIBHBIMU U OTPUIIATEILHBIMHU YHCIIAMU. 1
115 | Apubmerndeckre IeHCTBUS C MOJOKUTEIbHBIMUA U OTPUIATEITLHBIMH YHCIIAMHU. 1
116 | Apubmerndeckre IeHCTBUS C MOJTOKUTEIFHBIMUA U OTPUIATETLHBIMH YHCIIAMHU. 1
117 | ApubmMernueckne TEHCTBHS C MOJOKUTEIBHBIMU U OTPUIIATEILHBIMH YHCIIAMHU. 1
118 | Apubmerndeckre IeiHCTBUS C MOJTOKUTEILHBIMUA U OTPUIATETLHBIMH YHCIIAMHU. 1
119 | ApubmMernueckne NEHCTBUS C MOJOKUTEIBHBIMU U OTPUIIATEILHBIMHU YHCIIAMU. 1
120 | Apudmerndeckre IEHCTBUS C MOTOKUTEIbHBIMHA U OTPUIIATEILHBIMHU YHCITAMHU. 1
121 | ApubmMernueckne NEWCTBUS C MOJOKUTEIBHBIMU U OTPUIIATEILHBIMU YHCIIAMU. 1
122 | Apudpmernyeckue JeMCTBUS C MOJIOKUTEIBHBIMU M OTPUIIATEIbHBIMU YHCIAMHU. 1
123 | Apudmerndeckre IeHCTBUS C MOJTOKUTEILHBIMHA U OTPUIATEILHBIMH YHCIIAMHU. 1
124 | ApubmMernueckne NEHCTBUS C MOJOKUTEIBHBIMU U OTPUIIATEIILHBIMU YHCIIAMU. 1
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125 | Apubdmerndeckre IeHCTBUS C MOJTOKUTEILHBIMHA U OTPUIATEITLHBIMH YUCIIAMHU. 1

126 | Pemenune TeKCTOBBIX 3a1a4 1

127 | Pemenue TeKCTOBBIX 3a1a4 1

128 | Pemenue TEKCTOBBIX 3a1a4 1

129 | Pemenune TEKCTOBBIX 3a1a4 1

130 | Pemenue TeKCTOBBIX 3a1a4 1

131 | Pemrenue TeKCTOBBIX 3a1a4 1

132 | Pemenue TEKCTOBBIX 3a1a4 1

133 | Pemnrenue TeKCTOBBIX 3a1a4 1

134 | Pemnrenue TeKCTOBBIX 3a1a4 1

135 | Hmozosas konmponvhas paboma 1
Pasnea 8. IlpencraBiienne JaHHbIX 6

136 | [IpssimoyroJibHasi cUCTEMa KOOPJIMHAT HA TIIOCKOCTH. 1

137 | KoopiMHAThl TOYKH Ha IJIOCKOCTH, abCIMcca U OpIMHATA. 1

138 | KoopauHaThl TOUKH Ha IJIOCKOCTH, abcLicca U OpJIMHAaTa. 1

139 | CronbuaTble M KPYrOBbIE IHAarPaMMBI. 1

140 | IlpakTnueckas padora «IlocTpoeHue quarpaMmy». 1

141 | Pemenue TEKCTOBBIX 3aja4, CO JIEpKAIIMX JAHHBIC, IPECTaB JICHHbIC B TAOIUIAX U 1
Ha JMarpaMMax
Pa3nes. 9. Harnsinnas reomerpusi. ®urypsl B IpOCTPAHCTBE 9

142 | IIpssmoyronbpHBIN Napajuienenune, Kyo, npusma, mupamMmuia, KOHyC, IUIUH/P, Map 1
u chepa.

143 | [IpssmoyronbpHBIN apajuienenune, Kyo, npusma, mupamMmuia, KOHyC, IUIUHAP, Map 1
u chepa.

144 | N3o0paskeHue NpoCTpaHCTBEHHBIX QUTYP. 1

145 | Ilpumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMJIMH]IPA U KOHYCA. 1

146 | Ilpaktuyeckas pabora «Co3gaHue Mojieneil MPOCTPAaHCTBEHHBIX (PUTYP». 1

147 | Tonsitue 00bEMa; TMHUIIBI U3MEPEHHS 00bEMA. 1

148 | IlonsiTue 00bEMA; €MHUIIBI U3MEPEHHS 00bEMA. 1

149 | O6BEM NpsIMOYTOJILHOTO Mapajliesenunesa, kyoa, Gopmyisl 00bEMa 1

150 | Koumponvuasn paboma 1
Pazjnen 10. [loBTopenue, 060011eHNe, CHCTEMATH3ALUS 20

151 | [ToBTOpEeHUE OCHOBHBIX MOHATUH M METO/IOB KypCOB 5 U 6 KilaccoB 00001IeHHE, 1
CHCTEMaTH3aINsI 3HAaHUH

152 | [ToBTOpEeHHEe OCHOBHBIX MOHSATUNA W METOJOB KYypCOB 5 W 6 KiaccoB 00o0OIIeHHE, 1
CHCTEMaTH3aInsI 3HAaHUH

153 | IloBTOpeHHE OCHOBHBIX MOHATUH M METOJOB KypcoB 5 M 6 KiaccoB 000OIIeHHE, 1
cUCTEMaTH3aInsI 3HAaHUH

154 | IloBTOpeHHEe OCHOBHBIX MOHITUH M METOJOB KypcoB 5 M 6 KiaccoB 0000IIEHHE, 1
cHCTEMaTH3aINsI 3HAaHUH

155 | IloBTOpeHHEe OCHOBHBIX MOHSTUH M METOJOB KypcoB 5 M 6 KiaccoB 0000IIeHHE, 1
cHCTEMaTH3aINsI 3HAaHUH

156 | IloBTOpeHHE OCHOBHBIX MOHATUH M METOJOB KypcoB 5 M 6 KiaccoB 000OILIeHHE, 1
cHCTEMaTH3aINsI 3HAaHUH

157 | IloBTOpeHHE OCHOBHBIX MOHSTHH M METOJIOB KYpcoB 5 W 6 KiaccoB 00oOIiieHue, 1
CUCTEMaTHU3aIs 3HAHUI

158 | [loBTOpEeHHE OCHOBHBIX MOHSTHH M METOJIOB KYpcOoB 5 W 6 KiaccoB o0oOIieHue, 1
CUCTEMaTHU3aIs 3HAHUI

159 | [loBTOpEeHHE OCHOBHBIX MOHSTHH M METOJIOB KYpcoB 5 W 6 KiaccoB 00oOIeHue, 1
CUCTEeMaTU3alus 3HAHUI

160 | [ToBTOpeHHE OCHOBHBIX MOHSTHH M METOJIOB KYpCOB 5 M 6 KiaccoB o0oOIeHue, 1

cUCTeMaTHU3alusd 3HaHUN
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161 | [ToBTOpeHUE OCHOBHBIX MOHATUNA W METOJOB KypCOB 5 W 6 KiaccoB o0oOIIeHME, 1
cucTeMaTu3alus 3HaHu|

162 | [ToBTOpeHNE OCHOBHBIX TOHATUNA W METOJOB KypCOB 5 W 6 Ki1accoB 00o0OIIeHME, 1
CHCTEeMaTH3alysl 3HAaHUH

163 | [ToBTOpeHNE OCHOBHBIX TOHATUW W METOJOB KypCOB 5 W 6 KiaccoB 00oOIIeHME, 1
CHCTEeMaTH3alusl 3HAaHUH

164 | [ToBTOpeHHE OCHOBHBIX MOHSTHH M METOJIOB KYpCOB 5 M 6 KiaccoB o0oOIeHue, 1
CUCTEeMaTU3alus 3HAHUI

165 | [loBTOpeHHE OCHOBHBIX MOHSTHH M METOJIOB KYpCOB 5 M 6 KiaccoB 00oOIeHue, 1
cUCTeMaTU3alus 3HAHUI

166 | [loBTOpeHHE OCHOBHBIX NMOHATHH M METOJOB KYpPCOB 5 M 6 KiaccoB o0oOIiieHue, 1
CUCTEeMaTU3alus 3HAHUI

167 | I[loBTOpeHHE OCHOBHBIX MOHSTHH M METOJIOB KYpCOB 5 M 6 KiaccoB o0oOIeHue, 1
CUCTEeMaTU3alus 3HAHUI

168 | [ToBTOpeHHEe OCHOBHBIX MOHATUNA W METOJOB KypCcOB 5 U 6 KiiaccoB 00oOIIeHHE, 1
CHUCTEeMaTU3alus 3HAHUI

169 | [ToBTOpeHnEe OCHOBHBIX MOHATUNA U METOJOB KypCcOB 5 U 6 KiiaccoB 00oOIIeHHE, 1
CHUCTEeMaTU3alus 3HAHUI

170 | [ToBTOpeHHE OCHOBHBIX MOHATUN W METOJOB KypCcOB 5 U 6 KiiaccoB 00oOIIeHHE, 1
CHUCTEeMaTU3alus 3HAHUI

UTOI'O 170
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IIpunoxenne 3

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

K PABOYEH NPOTPAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
11O YYHEBHOMY INIPEJIMETY
«AJITEBPA»
(0a30BbIii YPOBEHD)
7 KJIIACC
Ne Pazpnen/ Koa
n/n TeMa ypoka -BO
yaco
B
Paznea 1. Uncia u Beiunciienns. PanuonajabHblie yncia. 25
1 | IloHaTHe palMOHAJIILHOTO YKciIa 1
2 | lloHaTre pallMOHAJILHOTO YKcia 1
3 | Apudmernyeckue neHCTBUS C pallMOHATLHBIMH YUCIIAMHU. 1
4 | Apudmernueckue ACMCTBUS C PAlIMOHAIBHBIMU YHCIAMH. 1
S | CpaBHeHue, yopsiI0uMBaHUE PallMOHATIbHBIX YUCEIL. 1
6 | BxogHasi KOHTpoOJIbHAsA padoTa 1
7 | CreneHsb ¢ HaTypaJIbHBIM [TOKA3aTEJIEM. 1
8 | CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM. 1
9 | Crenensb ¢ HaTypaJIbHBIM I1OKA3aTEJIEM. 1
10 | PemeHne ocHOBHBIX 3ajja4 Ha IpoOu, MPOIEHTHI U3 pealbHON MPAKTUKHU. 1
11 | PemeHne oCHOBHBIX 3aj1ad Ha IpoOu, MPOIEHTHI U3 pealbHON MPAKTHKHU. 1
12 | KonTpoabHasi padota Nel. PenieHne 0CHOBHBIX 3a/1a4 HA IPO0H, NPOLEHTHI. 1
13 | Ilpu3Hakyu 1eIMMOCTH, pa3I0KEHUsI HA MHOXKHUTEIN HATYPaJIbHBIX YHUCE. 1
14 | Ilpu3Haky 1€IMMOCTH, pa3J0KEHUsI HA MHOXKHUTEIN HATYPaJIbHBIX YHCEIN. 1
15 | Ilpu3Haku 1eIMMOCTH, pa3ioKeHUsl HA MHOXKHUTENIN HAaTYpaJbHbIX YHCEI. 1
16 | PeasibHbIe 3aBUCUMOCTH. 1
17 | PeasibHBIE 3aBUCUMOCTH. 1
18 | PeasibHBIE 3aBUCUMOCTH. 1
19 | Ilpsmas u oOpaTHas MponopLUHOHATILHOCTH 1
20 | Ilpsmas u oOpaTHas NpONOPLHHUOHATIBHOCTH 1
21 | Ilpsmas u oOpaTHas NpONOPLHUOHATIBHOCTH 1
22 | Ilpsmas u obpaTHas NPONOPUHOHATBHOCTH 1
23 | IIpsmas 1 oObpaTHas NPOMOPLHUOHATIBHOCTH 1
24 | Ilpssmas u oOpaTHas MPONOPLUHUOHATIBHOCTH 1
25 | Kourpoabhas padora Ne2. [Ipsimas u oOpaTHas mpornopuroHaIbHOCTH 1
Paznen 2. AnredOpanyeckne BbIpaKeHHsl. 27
26 | bykBeHHBIE BBIpaKEHUS. 1
27 | BykBeHHBIE BBIpAKEHUSI. 1
28 | IlepeMeHHEIE. 1
29 | IlepeMeHHEIE. 1
30 | JlomycTrMmble 3HaYEHMSI IEPEMEHHBIX. 1
31 | JlomycTrMmble 3HaYEHMsI IEPEMEHHBIX. 1
32 | ®opMyibl. 1
33 | dopMyIbl. 1
34 | IIpeoOpa3oBaHne OYKBEHHBIX BBIPAKECHUI. 1
35 | IlpeoGpa3oBanye OYKBEHHBIX BBIPAYKCHHIA. 1
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36 | CBoiicTBa CTENEHU C HATYpPAJIbHBIM I1OKA3aTENIEM. 1
37 | CBoiicTBa CTENEHU C HATYpPaAJIbHBIM I10OKA3aTENIEM. 1
38 | CBoiicTBa CTENEHU C HATYPAJIbHBIM [TOKA3ATEIIEM. 1
39 | Konrposnbnasi padora Ne3. CBolCTBA CTeNeHN ¢ HATYPAJbHBIM MOKA3aTeJIeM. 1
40 | MHOro4JeHBbI. 1
41 | CnoxeHue, BBIMUTAHUE, YMHOKEHIE MHOTOWJICHOB. 1
42 | CnoxeHue, BBIMUTAHUE, YMHOKEHHE MHOTOUJICHOB. 1
43 | ®opMyJibl COKPAIIEHHOTO YMHOKEHHUS. 1
44 | ®opmyJibl COKPAIIEHHOTO YMHOYKEHHUS. 1
45 | ®opmybl COKPAIEHHOTO YMHOXKEHUSI. 1
46 | ®opmysIbl COKPAIEHHOTO YMHOKEHUS. 1
47 | ®opmyibl COKpPAIEHHOTO YMHOXKEHHUSI. 1
48 | Pa3znoxeHne MHOIOUYJI€HOB HA MHOYKUTEIN 1
49 | Pa3noxeHne MHOTOUYJIEHOB HA MHOYKUTEIN 1
50 | Pa3noxeHne MHOrOWIEHOB HA MHOKUTEIH 1
51 | Pa3noxeHrne MHOrO4YJI€HOB HA MHOYKUTEIN 1
52 | KoutpoabHas padoraNed. Muorouennl. Pa3jioxkeHune MHOTOYWIeHA HA MHOKUTEN 1
Pazgen 3.YpaBHeHus1 U HEPaBeHCTBA. 20
53 | YpaBHeHue, nmpaBuia npeoOpa3oBaHusl ypaBHEHUS, pABHOCWIBHOCTh YPaBHEHUH. 1
54 | YpaBHeHue, npaBuia npeodpa3oBaHus YpaBHEHUS, PABHOCUJIBLHOCTh YpaBHEHUI. 1
55 | YpaBHenue, npaBuia npeodpa3oBaHus YpaBHEHUs, PABHOCHUIBHOCTh YpaBHEHUI. 1
56 | JluneliHoe ypaBHEHUE C OJHON NEPEMEHHOM, pellleHne JIMHEWHBIX ypaBHEHUI. 1
57 | JIuneliHOe ypaBHEHHE C OJTHOW NTEPEMEHHOM, pelIeHUE JIMHENHBIX YPABHEHMUII. 1
58 | JluneliHOe ypaBHEHUE C OJHON NEPEMEHHOM, pellleHne JIMHEWHBIX YpaBHEHUI. 1
59 | JIuneliHOe ypaBHEHHE C OAHON NMEPEMEHHOM, pellIEHNE TMHEHHBIX YPaBHEHUH. 1
60 | PemeHue 3aa4 ¢ IOMOIIBIO YPAaBHEHMIA. 1
61 | Pemenue 3a1ay ¢ MOMOIIBI0 YpaBHEHUH. 1
62 | KourpoabHasi padota NeS. JIuneiiHOe ypaBHeHHe. 1
63 | JluneliHoe ypaBHEHHUE C IBYMS] IEPEMEHHBIMU U €ro rpaduK. 1
64 | JIuneitHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €TI0 TpaduK. 1
65 | Cucrtema JBYX JIMHEMHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH. 1
66 | Cucrtema JBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH. 1
67 | Pemenue cucteM ypaBHEHHMH CIOCOOOM MOJICTAHOBKH M CIOCOOOM CIIO>KEHUS 1
68 | Pemenue cucreM ypaBHEHUH CITIOCOOOM MOJICTAHOBKH M CIIOCOOOM CIIOKEHUSI 1
69 | Pemenue cucteM ypaBHEHHMH CIOCOOOM MOJCTAHOBKH M CIOCOOOM CIIOKEHUS 1
70 | Pemenue cucreM ypaBHEHUHN CITIOCOOOM TOJICTAHOBKH M CIIOCOOOM CITOXKECHHS 1
71 | Pemenue cucteM ypaBHEHHMH cIOCOOOM MOJCTAHOBKHU M CITIOCOOOM CIIOKEHHUS 1
72 | KourpoJsbHas padora Ne6. Pemenne cucrem 1
Paszpnen 4. Koopaunars! u rpagpuku. PyHKUMu. 24
73 | KoopanHara TOYKH Ha MPSMOIA. 1
74 | KoopauHara TOYKH Ha IPSIMOM. 1
75 | UncioBble IPOMEKYTKH. 1
76 | UncinoBble MPOMEKYTKH. 1
77 | PaccrosiHME MEKAy 1BYMsI TOYKAMH KOOPAVMHATHOU MPSIMOM. 1
78 | PaccrosiHMe MeXy IBYMsI TOUKaMH KOOPAVMHATHOW MPSMOM. 1
79 | IlpssmMoyronpHas cuctemMa KOOpJAMHAT Ha TIIOCKOCTH. 1
80 | Ilpumeps! rpaduKoB, 3aJaHHBIX (POPMYITAMHU. 1
81 | Ilpumepsl rpadukoB, 3aJaHHBIX (popMyIaMH. 1
82 | UteHue rpauKoB peasbHbIX3aBUCUMOCTEH 1
83 | UreHnue rpamkoB peasbHBIX3aBUCUMOCTEH 1
84 | UtoroBasi KOHTPOJIbHAsA padoTa 1
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85 | IlonsiTne QyHKIMH. 1
86 | I'padux dhyHKIIMH. 1
87 | I'padux PpyHKINH. 1
88 | I'padux pyHKINH. 1
89 | CgoiicTBa QyHKIHUH. 1
90 | CpoiicTBa QyHKIIHIA. 1
91 | Jluneitnas ¢pyHKIms. 1
92 | JluneitHast QyHKIHSL. 1
93 | IlocTpoenue rpaduka JuHeHHON QyHKINN 1
94 | TlocTpoenue rpaduka JuHeHHON QyHKINN 1
95 | I'padux GpyHKIIMY 11eTast 4acTh X 1
96 | KonrpoabHas padora Ne7. 'paduk pyHkmuu. 1
Pasnen S.11oBTopenne u 06061eHNneE. 6

97 | IloBTopeHre OCHOBHBIX OHATHUN U METOOB Kypca 7 Kiacca, 0000IIeHre 3HaHU 1
98 | IloBTOpeHre OCHOBHBIX NOHATHUH U METOJOB Kypca 7 Kiacca, 00001IeHre 3HaHUH 1
99 | IloBTOpeHre OCHOBHBIX OHATHUH U METOOB Kypca 7 Kiacca, 00001IeHre 3HaHUH 1
100 | IToBTOpEeHnEe OCHOBHBIX MOHATUI M METOJIOB Kypca 7 Kiiacca, 00001IeHne 3HaHu| 1
101 | IloBTOpEeHnE OCHOBHBIX MOHSATUH U METO/IOB Kypca 7 Kilacca, 000011IeHne 3HaHu| 1
102 | IToBTOpEeHnEe OCHOBHBIX MOHSATUHN M METOJIOB Kypca 7 Kiiacca, 00001IeHne 3HaHu | 1
1

OO01ree KOJIMYECTBO YaCOB M0 MPOrpaMme 102
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IIpunoxenne 4

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

K PABOYEH NPOTPAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
1O YYEBHOMY NPEJIMETY
«AJITEBPA)
(0a30BbIii YPOBEHD)
8 KUIACC
Ne Paznen/ Kou-Bo
n/n TeMa ypPoKa 4acoB
Pa3nea 1. Uncaa u Beruncienns. Kpagparusie kopHu 15
1 | KBagparHblil KOpeHb U3 YHCa. 1
2 | KBagpaTHblili KOpeHb U3 YKCIIA. 1
3 | KBagparHblii KOpeHb U3 YKCIIA. 1
4 [TonsiTHe 06 MppaMOHATILHOM YHCIIE. 1
S | JecaTuunble NpuOIMKEHUS UPPALIMOHATIBHBIX YHCEIL. 1
6 | JelictBuTenbHble uncia. CpaBHEHUE AEHCTBUTEIbHBIX YHCENL. 1
7 | BXxogHasi KOHTpoJIbHasi padoTa 1
8 | ApubMeTnuecKkuii KBaJIpaTHbI KOPEHb. 1
9 | Apudmerndecknii KBapaTHBIH KOPEHb. 1
10 | YpaBuenue Buia X =a. 1
11 | Vpaeuennue Buga x” = a. 1
12 | CpoiicTBa apu(pMeTHUECKNX KBaIPaTHBIX KOPHE. 1
13 | CBoiicTBa apu(pMeTHYECKNX KBaIPaTHBIX KOPHE. 1
14 | IIpeoOpa3oBaHue YUCIOBBIX BBIPAXKEHUH, CO IeprKaInX 1
KBaJIpaTHbIE KOPHU
15 | KonTpoabHasi padora. Yuciaa u Beruncienus. KBagparHnbie KopHH 1
Pa3nea 2. Ynciaa u Bpruncienns. CreneHsp ¢ neJibIM OKa3aTejaeM 7
16 | Crenens C LEIbIM NOKA3aTENEM. 1
17 | Crenens ¢ LEIbIM NOKA3aTEIEM. 1
18 | CranpapTHas 3anuCh YKCIa. 1
19 | Pa3amepsl 00BEKTOB OKpY»KaroIero Mupa (ot 1
9JIEMEHTAPHBIX YACTHUI] 1O KOCMUYECKHX OOBEKTOB),
JUIUTEIBHOCTD POIIECCOB B OKPYKAIOIIEM MUPE.
20 | Pa3mepbl 00BEKTOB OKPYXKAIOLIEro Mupa (oT 1
3JIEMEHTAPHBIX YaCTHI] 0 KOCMUYECKUX 0OBEKTOB),
JUINTEIBHOCTD IIPOIIECCOB B OKPYKAIOIIEM MUPE.
21 | CBoiiCTBa CTENEHU C IIEJIBIM NTOKA3aTelIeM 1
22 | KonrpoabHas padora. Yucaa u BeiunuciaeHus. CreneHs ¢ 1ebIM NOKa3aTejieM 1
Paszpnen 3. Anredpanyeckue Boipa:keHus. Kpagparnsli Tpéxuiien 5
23 | KBagpaTHblil TpEXUIEH. 1
24 | KBagpaTHbIi TpEXUIEH. 1
25 | Pa3noxeHue KBaApaTHOro TpEXWIeHa HA MHOKHUTEIU 1
26 | PaznoxeHue KBaApaTHOro TpEXWIeHA HA MHOKHUTEIU 1
27 | KouTpoabHasi padora. Aiiredpanyeckue Boipa:kenusi. KpagparHblii Tpéxuiien 1
Pa3nea 4. AnreGpandeckue BbIpa:keHusi. Airedpandeckas 1poob 15
28 | AnreGpanyeckast JpoOb. 1
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29 | AnreGpanyeckast JpoOb. 1

30 | JomycTuMmble 3HaYEHUSI IEPEMEHHBIX, BXOSALINX B 1
asireOpandyecKre BbIpaKeHUsl.

31 | JomycTuMmble 3HaYEHUS IEPEMEHHBIX, BXO/ISIINX B 1
asireOpanyecKre BbIpaKEeHUsl.

32 | JomycTuMble 3HaUEHUsI IEPEMEHHBIX, BXOSALINX B 1
asireOpandyecKre BbIpaKEeHUsl.

33 | OcHOBHOE CBOMCTBO aJireOpandecKoi IpooH. 1

34 | OcHOBHOE CBOMCTBO aJIreOpandecKoi IpooH. 1

35 | Cokparienue apooeii. 1

36 | Cokparmienue apooei. 1

37 | Cokparenue apooei. 1

38 | CnoxxeHue, BBIYMUTAaHUE, YMHOKEHHUE U JCJICHUE 1
anreOpanvecKux JApoOei.

39 | CioxeHue, BBIUNTAaHUE, YMHOXKEHHUE U JICJIEHNE 1
anreOpanvecKux JapooOei.

40 | [IpeoOpa3oBaHue BBIPAKEHHH, COAEPIKALIIX 1
anredpanvecKue aApoou.

41 | IlpeobpazoBaHue BBIpAXKEHUM, COEPIKAIIINX 1
anredpandeckue 1poou.

42 | KoutpoJubHasi pabora. Ajredpanvyeckue BbIpaeHusi. Ajredopandeckasi 1poob 1
Paspnen S. YpaBHenusi u HepaBeHcTBa. KBaJpaTHbIe ypaBHEHUs 15

43 | KBagparHoe ypaBHEHHE. 1

44 | KBagparHoe ypaBHEHHE. 1

45 | HenonHoe KBagpaTHOE ypaBHEHUE. 1

46 | HemomHoe kBagpaTHOE ypaBHEHUE. 1

47 | ®opmyra KOpHEH KBaJJpaTHOTO YpaBHEHHMSL. 1

48 | ®opmysa KOpHEN KBaJpaTHOTO YPABHEHMSL. 1

49 | Teopema Buera. 1

50 | Teopema Buera. 1

51 | PemieHue ypaBHEHMIl, CBOASIINXCS K KBaJIpaTHBIM. 1

52 | PemieHue ypaBHEHM, CBOASIIMXCS K KBaIPaTHBIM. 1

53 | IIpocreiimume 1poOHO-pallMOHATbHbBIE YPAaBHEHHUSI. 1

54 | IIpocreitmue qpoOHO-pallMOHATIBLHBIC YPaBHEHUS. 1

55 | PemieHune TEKCTOBBIX 3a/1a4 € TOMOLIBIO KBAaIPaTHBIX 1
YpaBHEHUI

56 | PemieHune TEKCTOBBIX 3a/1a4 C TOMOLIBIO KBaIPaTHBIX 1
YpaBHEHUI

57 | KouTpoabHasi padoTa. YpaBHeHHs1 M HepaBeHcTBa. KBajpaTHble ypaBHeHuUs! 1
Pa3zpnen 6. YpaBHeHusi M HepaBeHcTBa. CHCTeMbl YPaBHEHHH 13

58 | JluneiiHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH, €TI0 1
rpaduk, MpUMepbl pelIeHNs] YpaBHEHUN B LEJIbIX
qHClIax.

59 | JIuneliHoe ypaBHEHUE C IBYyMS IEPEMEHHBIMH, €TI0 1
rpaduk, MpUMepbl pelIeHNs] YpaBHEHUN B LENIbIX
qHClIax.

60 | Pemenue cucreM ABYX JIMHEWHBIX YpaBHEHUH C IBYMs 1
IIEPEMEHHBIMH.

61 | Pemenue cucreM ABYX JIMHEWHBIX YpaBHEHUH C IBYMs 1
IIEPEMEHHBIMH.

62 | Pemenue cucrteM OBYX JTUHEWHBIX YPaBHEHUN C JBYMS 1
IIEPEMEHHBIMH.
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63 | IIpumepsl penieHus] CUCTEM HEJIMHENHBIX YPaBHEHUH C 1
JBYMs IEpEMEHHBIMH.

64 | Ilpumepsl penieHus] CUCTEM HEJIMHENHBIX YPaBHEHUH C 1
JBYMs IEpEMEHHBIMH.

65 | I'paduueckas MHTEpIIPETAINS YPaBHEHHS C ABYMS 1
NIEPEMEHHBIMH U CHCTEM YPaBHEHUI ¢ ABYMS
IIEPEMEHHBIMH.

66 | I'paduueckas MHTEpIIPETAINS YPaBHEHHS C ABYMS 1
NIEPEMEHHBIMH U CCTEM YPaBHEHUI ¢ ABYMS
IIEPEMEHHBIMH.

67 | I'padpuaeckas uHTEpIpETALNS YPABHEHUS C IBYMS 1
[IEPEMEHHBIMH U CUCTEM YPABHEHUH C JBYMsI
IIEPEMEHHBIMH.

68 | PemieHne TEKCTOBBIX 3a/1a4 C IOMOIBIO CUCTEM 1
ypaBHEHUH

69 | PemieHue TEKCTOBBIX 33/1a4 C IOMOIIBIO CUCTEM 1
ypaBHEHUH

70 | KouTposabHasi padoTa. YpaBHeHHs1 M HepaBeHcTBa. CucTeMbl YpaBHeHUI 1
Pazgen 7. YpaBHeHus u HepaBeHcTBa. HepaBencrsa 12

71 | UnciioBble HEPABEHCTBA U UX CBOMCTBA. 1

72 | UncnoBble HEPABEHCTBA U UX CBOMCTBA. 1

73 | UncnoBble HEpABEHCTBA U X CBOMCTBA. 1

74 | HepaBeHCTBO ¢ OJIHOM TIEPEMEHHOIA. 1

75 | HepaBEeHCTBO C OJIHOM MEPEMEHHOM. 1

76 | HepaBeHCTBO ¢ 0JIHOM NIEPEMEHHOIA. 1

77 | JInneniHbIe HEPABEHCTBA C OJJHOM MIEPEMEHHOU U UX 1
pelieHue.

78 | JIuneliHble HEPaBEHCTBA C OJJHOM MMEPEMEHHOMN U UX 1
peLICHNuE.

79 | Cuctembl TMHEWHBIX HEPABEHCTB C OJTHON NMepeMeHHOU 1
U UX pEIICHUE.

80 | CucteMmbl INHEHHBIX HEPABEHCTB C OJHOW NEPEMEHHOMN 1
U UX pEIICHUE.

81 | N3o0paxkeHue penieHus TMHEHHOTO0 HEpaBeHCTBA U UX 1
CUCTEM Ha YKMCIIOBOM IPSIMOMU

82 | KonrpoJbHas padora. YpaBHeHusi H HepaBeHcTBa. HepaBencrBa 1
Pa3nea 8. @ynknun. OCHOBHbIC NIOHATHSA 5

83 | Ilonsitue pyHkumu. 1

84 | O6macTh onpeeeHnust © MHOXKECTBO 3HaYCHUH 1
(GyHKIHU.

85 | CocoOwl 3amanmsi GyHKITHAMN. 1

86 | I'padux QpyHKINH. 1

87 | UToroBasi KOHTpOJIbHasi paboTa 1
Pa3nea 9. @ynkuun. Ynciaosbie pyHkumnn 9

88 | UreHue u noctpoeHue rpa@ukoB GyHKITHI. 1

89 | IIpumepsl rpagukoB GyHKIMI, OTpaXaronmx 1
peaJIbHBIE NPOLIECCHI.

90 | dyHKUMH, ONMUCHIBAIOIINE IPSIMYIO U OOpPaTHYIO 1
IPONOPIMOHAIIbHBIE 3aBUCUMOCTH, X TPa(UKH.

91 | OyHKIMH, OMUCKHIBAIONINE TIPSIMYIO B 00paTHYIO 1
PONOPIMOHATILHBIC 3aBUCUMOCTH, X TPa(QUKH.

92 | 'mnepbomna. 1
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93 | l'unepOona. 1
94 | I'padux dbyHKuHHT y = X°. 1
95 | Oynkuuu y = x%, y = x°, 1
y=\x, y= x ; rpaduUecKoe peleHne YpaBHeH il u
CUCTEM YpaBHEHUI
96 | KourpoabHasi padora. @ynkuuu. YucjioBble pyHKINU 1
Pa3nen 10. IloBTopenne u 06001meHue 6
[ToBTOpEHNE OCHOBHBIX MOHATUN M METOJIOB KYpCOB 7 M § KJIaCCOB, 00001IeHNE 1
97 | 3HaHui.
[ToBTOpEHNE OCHOBHBIX MOHSATUH M METOJOB KYpcoB 7 W 8 KiaccoB, 0000IeHNE 1
98 | 3HaHUIi.
[ToBTOpEHNE OCHOBHBIX MOHSATUH M METOAOB KypcoB 7 W 8 KiaccoB, 0000IeHUE
99 | 3HaHui. 1
100 | [ToBTOpeHNE OCHOBHBIX MOHSITHI M METOJOB KypcoB 7 M 8 KiaccoB, 000O0IIeHHE 1
3HaHUM.
[ToBTOpEHNE OCHOBHBIX MOHSATHH M METOAOB KypcoB 7 U 8 KiaccoB, 000OIIeHHE
101 | 3HaHuUi. 1
[ToBTOpEHNE OCHOBHBIX MOHSATHUH M METOAOB KypcoB 7 M 8 KiaccoB, 0000IeHHE 1
102 | 3Hanuit.
OO0uree KOJMYECTBO YaCOB 10 MPOrpamMme 102
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

IIpunoxenne S

K PABOYEH NPOTPAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
11O YYHEBHOMY INIPEJIMETY
«AJITEBPA)»
(0a30BbIii YPOBEHD)
9 KJIACC
Ne Pazgen/ Kou-Bo
n/n TeMa ypPoKa 4acoB
Paznen 1. YUuciaa u BoiuuciaeHus. JlelicTBUTeIbHbIE YN CJIA. 10
1 | PanmoHanbHble uKcia, UPPALMOHAIBHBIE YUCIIA, KOHEUHbIE 1
1 OECKOHEYHbIE IECITUYHBIE IPOOH.
2 MHOXECTBO ACHCTBUTEIBHEIX YHNCET;, NI CTBUTCIIHLHBIC 1
yuciaa Kak OECKOHEUHbIEe JECSITUYHbIE 1poou
3 | B3auMHO 0JJHO3HAUYHOE COOTBETCTBUE MEX]y MHOKECTBOM 1
JNEHCTBUTEIBHBIX YACET U MHOKECTBOM TOYEK
KOOPJAMHATHOW IIPSIMOM
4 | CpaBHeHMeE JeHCTBUTENBHBIX YUCEN, apu(MeTnuecKkue 1
JIICUCTBUS C NEUCTBUTCILHEIMU YHUCIIAMUA
S | BxogHasi KOHTpPOJIbHAs padoTa 1
6 | [IpubnuxéHHoe 3HaYeHNUE BEIMYUHBI, TOYHOCTb 1
PUOIVHKEHUSI
7 | OxpyrieHue yuced. 1
8 | OxpyrieHue 4ucern. 1
9 | Ilpukujka 1 olleHKa pe3yJIbTaTOB BBIYUCIEHUH. 1
10 | KourpoabHasi paGora 1
Pa3nes 2. YpaBHeHHsI M HEPABEHCTBA. YPAaBHEHHUS C OJJHOH NePEeMEHHOI. 15
11 | JIuneliHOE ypaBHEHHE. 1
12 | PemieHne ypaBHEHUH, CBOASIINXCS K JJMHEHHBIM. 1
13 | KBagparHoe ypaBHEHUE. 1
14 | KBagpatHoe ypaBHEHHUE. 1
15 | PemeHne ypaBHEHUH, CBOJSIINXCS K KBaIPaTHBIM. 1
16 | PemeHne ypaBHEHUH, CBOJSIIMXCS K KBaIPaTHBIM. 1
17 | bukBaznpaTHbIe ypaBHEHU. 1
18 | bukBaznpaTHbIe ypaBHEHUs. 1
19 | [Ipumepsl penieHus: ypaBHEHUHN TPETbEW U YETBEPTOU 1
CTENEHEN Pa3JI0KEHNEM Ha MHOKUTENN
20 | IIpumepsl pemieHns: ypaBHEHHUN TPETbEeW U YETBEPTOU 1
CTENEHEN Pa3I0KEHNEM Ha MHOKUTEIN
21 | Pemenue n1poOHO-paliiOHaIbHBIX YPABHEHUH. 1
22 | Pemenue n1poOHO-paliMOHaIbHBIX YPABHEHUH. 1
23 | Pemienue TEKCTOBBIX 33aJa4 alre0OpandeckuM METOIO0M. 1
24 | Pemienue TEKCTOBBIX 33aJa4 aJlre0pandeckKUM METOOM. 1
25 | KoutposnHasi pabora 1
Pa3nes 3. YpaBHeHnusi u HepaBecTBa. CucTeMbl ypaBHEHUI 16
26 | JIuneliHOe ypaBHEHUE C IByMs IEPEMEHHBIMU U €TI0 1
rpaduk
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27 | Cucrtema IBYX JIMHEWHBIX YPAaBHEHUH C IBYMs 1
TIEPEMEHHBIMH U €€ PEIICHUE

28 | Cucrtema IBYX JIMHEMHBIX YPaBHEHUH C ABYMs 1
MIEPEMEHHBIMH U €€ penieHne

29 | Cucrtema IBYX JIMHEWHBIX YPaBHEHUH C IBYMs 1
MIEPEMEHHBIMH U €€ pelieHue

30 | Pemenue cuctem AByX ypaBHEHUH, OJTHO U3 KOTOPBIX 1
JINHEMHOE, a IPyroe€ — BTOPOM CTEIECHM.

31 | Pemenue cucteM AByX ypaBHEHUM, OJIHO U3 KOTOPBIX 1
JINHEMHOE, a IPyroe€ — BTOPOM CTEIECHHU.

32 | Pemenue cucteM ABYX ypaBHEHUH, OJTHO U3 KOTOPBIX 1
JINHEMHOE, a IPYroe€ — BTOPOM CTEIECHHU.

33 | I'padpuueckas uHTEpHIpETaLIUSI CUCTEMBI YPAaBHEHUH C 1
JIByMsl IEPEMEHHBIMU

34 | I'paduueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C 1
JIByMsI IEPEMEHHBIMU

35 | I'paduueckas unTEpHpeTalIvsi CUCTEMbI YPAaBHEHUN C 1
JIByMsI IEPEMEHHBIMU

36 | KonrposbHasi pabora 1

37 | Pemenue TeKCTOBBIX 3a/1a4 anreOpanyecKuM CIocoOOM. 1

38 | Pemenue TeKCTOBBIX 3a/1a4 anreOpanyecKuM CIOCOOOM. 1

39 | Pemenue TEKCTOBBIX 3a/1a4 aNreOpandecKuM CIIOCOOOM. 1

40 | PenreHne TEKCTOBBIX 3324 AJIreOPAaNIeCKIM CITOCOOOM. 1

41 | KontpoJsbHasi paboTa 1
Pasznen 4. YpaBHenus u HepaBeHcTBa. HepaBencrBa 18

42 | YncnoBble HEpaBEHCTBA M UX CBOWCTBA. 1

43 | YucnoBble HEpaBEHCTBA U UX CBOWCTBA. 1

44 | JIuHeliHbIe HEPaBEHCTBA C OJIHOM MEPEMEHHON U UX 1
peLICHNuE.

45 | JIuHeliHble HEpaBEHCTBA C OJIHOM MEPEMEHHON U UX 1
pELICHNuE.

46 | Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEeHHON U 1
UX pElIeHHe

47 | Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHON 1 1
UX pElIeHne

48 | Cucrembl TMHEHHBIX HEPABEHCTB C OJIHOM MepeMeHHON U 1
UX pElIeHHe

49 | KBagpaTHble HEpaBEHCTBA U UX PEIICHHE. 1

50 | KBagpaTHble HepaBeHCTBA U UX pEIICHHUE. 1

51 | KBagpaTHble HEpaBEHCTBA U UX PELICHHUE. 1

52 | KBagpaTHble HEpaBeHCTBA U UX pElICHHUE. 1

53 | KBagpaTHble HEpaBEHCTBA U UX PEIICHHUE. 1

54 | KoutpoJsbHasi pabora 1

55 | I'paduueckas MHTEpIIpeTAIisl HEPABEHCTB M CUCTEM 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

56 | I'paduaeckas uHTEpIIpETALIMS HEPABEHCTB U CUCTEM 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

57 | I'padpuaeckast uHTEpIIpETALIMS HEPABEHCTB U CUCTEM 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

58 | I'padpuaeckas mHTEpIpETALIMS HEPABCHCTB M CUCTEM 1
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

59 | KonrpoJabHas pa6ora 1
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Pa3nes 5. Dynkuuu 19

60 | KBagparnunas ynkims, e€ rpaduk u CBOMCTBA. 1

61 | KBagpartuunas ¢pynkuus, e€ rpaguk u CBOMCTBA. 1

62 | KBagparuunas ¢pyHkuus, e€ rpaguk u CBOMCTBA. 1

63 | KBagparnunas yHkius, e€ rpaduk U CBOMCTBA. 1

64 | KouTpoabHasi padora 1

65 | [Tapaboma, KOOpAMHATHI BEPIIUHBI TapaboIIbl, OCh 1
CUMMETPUH 11apadoJIb

66 | [Tapaboma, KOOpAUHATHI BEPIIUHBI TapaboIIbl, OCh 1
CHMMETPUHU TTapadoJIb

67 | ITapabomna, KOOpAUHATHI BEPIIUHBI TapaboIIbl, OCh 1
CHMMETPUHU TTapadoJIb

68 | Crenennble (QyHKIMH C HATYpAJIIbHBIMU TIOKA3aTEISIMU 2 U 1
3, ux rpadyiKku U CBOMCTBA

69 | Crenennble (QyHKIMH ¢ HATYPAITbHBIMU NOKA3aTEISIMH 2 U 1
3, uX rpaMKH U CBOHWCTBA

70 | Crenennble (QyHKIMH C HATYpAJIbHBIMU TIOKA3aTEISIMA 2 U 1
3, uX rpaMKH U CBOHWCTBA

71 | Crenennble QyHKIIMH ¢ HATYpAJIbHBIMU TIOKA3aTEISIMA 2 U 1
3, uX rpaMKH U CBOWCTBA

72 | KoutpoJsibHasi pabora 1

73 | I'paduku byHkuuit: y=kx, y=kx + b, y=, y= 1
ax>,y=ax’,y= \/x,

74 | I'paduku byHkuuit: y=kx, y=kx + b, y=,y= 1
ax>,y=ax’, y= \/x,

75 | I'paduku dynkumit: y=kx,y=kx+ b, y=,y= 1
ax?,y=ax’, y =X,

76 | I'paduku bynkumit: y=kx,y=kx+ b, y=,y= 1
ax?, y=ax’, y =X,

77 | I'paduku bynkumit: y=kx,y=kx+ b, y=,y= 1
ax?, y=ax’, y =X,

78 | KonTposbHasi padora 1
Pa3nes 6. UnciioBbie NOCIe10BATEIBHOCTH 16

79 | IloHsaTHe 4uCI0BON NOCIIEI0BATEIBHOCTH. 1

80 | 3amaHue MocaeI0BaTeIbHOCTH PEKYPPEHTHOM (HhOpMYIIOi 1 1
(hopmyoit n-ro wieHa

81 | Apudmerndeckas U reoMeTpHUecKas POrpeccun 1

82 | Apudmernueckasi U TeOMETPHUECKas IPOTPECCHH 1

83 | Apudmerndeckast U reoOMeTpHUEcKas IPOrpeccun 1

84 | Apudmernueckasi U TeOMETPHUYECKas IPOTPECCHH 1

85 | ®opMyiibl n-T0 UIeHa apupMeTHIECKON U 1
reOMETPHUECKON IPOTpecCcuii, CyYMMBI NIEPBBIX 71 YICHOB

86 | ®opMyiibl n-T0 UaeHa apupMeTHIECKON U 1
reOMETPHUECKON IPOTpecCcuii, CyYMMBI NIEPBBIX 71 YICHOB

87 | ®opmyiibl n-ro 4jieHa apupMeTHIecKoi u 1
Tr€OMETPUYECKON TPOTPECCUI, CYMMBI IEPBBIX 71 YJICHOB

88 | ®opmyibl n-ro 4jieHa apupMeTHIeCcKoi 1 1
Tr€OMETPUYECKON TPOTPECCUI, CYMMBI IEPBBIX 71 YJICHOB

89 | UtoroBasi KOHTpOJIbHAsA padoTa 1

90 | U3oOpakeHue uieHOB apupMETHIECKON U 1

T€OMETPUYECKON ITPOrPECCU TOUKAMU Ha KOOPAUHATHOU
IIJI0OCKOCTH
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91 | JIunelHbIN ¥ SKCIOHEHITMAIbHBINA POCT.

92 | JIuHelHbIN U SKCIOHEHIIMAJIBHBIN POCT.

93 | CinoxHble IPOLEHTHI.

94 | CnoxHble IPOLEHTHI.

Paznea 7. [loBropenue, 00001eHHe, cUCTEeMATH3AIMS 3HAHUI

bt | OO | bt | bt [ et [ et

95 | Uncaa u BbIYMC/IeHUs (3aUCh, CPABHEHUE, ICUCTBUS C
NEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBASI PSIMas;
MIPOLICHTHI, OTHOLIEHUS, TPOIIOPIIUHU; OKPYTJICHHE,
NIPUOIIDKEHNE, OIICHKA; PEIICHUE TEKCTOBBIX 3a/1a4

96 | Uncaa u BbIYMC/IeHUs (3aUCh, CPABHEHUE, ICUCTBUS C 1
NEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBASI IPSIMas;
MIPOLICHTHI, OTHOILIEHUS, TPOIIOPIIUHU; OKPYTJICHHE,
NIPUOIIDKEHNE, OIICHKA; PEIICHUE TEKCTOBBIX 3a/1a4

97 | Uncaa u BbIYMC/IeHUs (3aTUCh, CPABHEHUE, ICUCTBUS C 1
JEHCTBUTEILHBIMU YMCIIAMH, YUCIIOBASI MPSIMas;
MIPOIICHTHI, OTHOIIIEHUS, IPOTIOPIIUHU; OKPYTIICHHE,
MPUOIMKEHUE, OIICHKA; PEIICHUE TEKCTOBBIX 3a/1a4

98 | Uncaa u BhIYMCICHMS (3a1IUCh, CPAaBHEHUE, ICHCTBUS C 1
NEeUCTBUTEIILHBIMH YHCIIAMH, YUCIIOBAS TIPSIMas;
MIPOIICHTHI, OTHOIICHHUS, TIPOTIOPLINHU; OKPYTJICHHE,
NpuOJIIKeHNE, OLIEHKA; PeIeHUE TeKCTOBBIX 33134

99 | Auredpanyeckue BbipaxkeHus (mpeoOpazoBaHue 1
ayireOpanyeckux BhIPAKEHHH, TOMYCTUMbIE 3HAYSHHUS)

100 | Aunredpanyeckue BbipaskeHus (mpeoOpa3zoBaHue 1
aredpanvyecKnx BbIPAKEHUI, TOMYCTUMbIE 3HAUECHMS])

101 | Aunredpanyeckue Bbipaskenus (mpeoOpa3zoBaHue 1
anreOpanvyecKuX BHIPAKEHUI, TOMYCTUMbIE 3HAUECHMS])

102 | Anredpanyeckue Bblpa:keHus (IIpeodpa3oBaHue 1
anreOpanvyecKuX BhIPAKEHUI, TOMYCTUMbIE 3HAUECHHMS])
UTOro 102
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IIpunoxenne 6

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

K PABOYEH NPOTPAMME
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
11O YYHEBHOMY INIPEJIMETY
«'EOMETPUSD»
(0a30BbIii YPOBEHD)
7 KJIIACC
Ne Pazpnen/ Koa
n/n TeMa ypoka -BO
yaco
B
Paznea 1. Ilpocreiimue reomerpuyeckue purypsl U ux cpoiicrea. U3mepenne 14
reOMeTpPHYEeCKUX BeJMIHH
1 | IlpocTeiiiine reomeTpudeckue 0ObEKThl TOUKU,IIPSIMBIE, JIYUH, YIIIbl, MHOTOYTOJIbHUK. 1
2 | Ilpocreiinne reomeTpuueckiue 00bEKThl TOUKU,IPSIMbIE, JIYUH, YIJIbl, MHOTOYTOJIbHUK. 1
3 | Ilpocreiiiue reomeTpuyeckiue 00bEKTbl TOUKU,IPSIMbIE, JIYUH, YIJIbl, MHOTOYTOJIbHHUK. 1
4 | CMexHbIE U BEPTUKAJIbHbBIC YIIbI. 1
5 | CMexHbIE U BEpTUKAIbHBIE YTJIbI. 1
6 | CMexHbIC U BEPTUKAJIbHBIE YTJIbL. 1
7 | Pabota c mpoCTeHITNMH YePTEKAMH. 1
8 | PaboTa ¢ nmpocTeHImmumMu YepTekamH. 1
9 | 3sMepeHue NMHEUHBIX U YIVIOBBIX BEJIMYUH, BBIYUCICHNUE OTPE3KOB U YIJIOB. 1
10 | Mi3MepeHue TMHEWHBIX U YIVIOBBIX BEJIMYNH, BBIYUCICHUE OTPE3KOB U YIJIOB. 1
11 | V3mepenue JIMHENHBIX U YTIIOBBIX BEJIMYMH, BEIYMCICHHE OTPE3KOB U YTIIOB. 1
12 | Ilepumetp 1 miomaib GUryp, COCTABIEHHBIX U3 IPSIMOYTOJIbHUKOB 1
13 | [lepumeTp u moma s GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHUKOB 1
14 | KonTpoabHasi padora Nel. IIpocreiimnue reomerpudeckune Gurypbl U ux 1
CBOICTBA.
Pa3pea 2. [lapasienbHble NPpsiMbIe, CYMMa YIJIOB TPEYT0JIbHHKA 14
15 | IlapanyenbHble NpsSMbIE, UX CBOWCTBA. 1
16 | IlapannenbHble NpsMbIe, UX CBOWCTBA. 1
17 | IlapamienbHbIe OpsIMbIE, UX CBOMCTBA. 1
18 | IlaTslii noctynar EBknuaa. 1
19 | Hakpecrt nexamye, COOTBETCTBEHHBIE U OJHOCTOPOHHUE YTJIBL. 1
20 | Hakpecr nexaiine, COOTBETCTBEHHBIE 1 OJJHOCTOPOHHHE YTJIBI. 1
21 | Hakpecrt nexaiine, COOTBETCTBEHHBIE U OJTHOCTOPOHHHUE YTJIBI. 1
22 | Ilpu3Hak napayenbHOCTH MPSMBIX. 1
23 | Ilpu3Hak napaiaenbHOCTH NPSMBIX. 1
24 | CyMMa yriaoB TPEYroJbHUKA U MHOTOYTOJIbHHKA. 1
25 | CyMMa yriaoB TPEYrojJbHUKA U MHOTOYTOJIbHHKA. 1
26 | CymMa yrjaoB TpeyrojbHUKAa U MHOTOYTOJIbHHKA. 1
27 | BHemHue yriel TpeyrojabHHAKA 1
28 | KontpoabHasi padora Ne2. [lapaJuiesibHble IPsAAMbIe, CYMMa YIJVIOB TpeyrojibHuka. | 1
Pa3pea 3. TpeyroabHuku 22
29 | TlonsTue 0 paBHBIX TPEYTOJbHUKAX U MEPBUYHBICIPECTABICHUS O PaBHBIX (UTypax. 1
30 | Tpu npu3Haka paBEHCTBA TPEYTOJIbHUKOB. 1
31 | Tpu npu3Haka paBEHCTBA TPEYTOJIbHUKOB. 1
32 | Tpu npu3Haka paBeHCTBAa TPEYTOJbHUKOB. 1
33 | Tpu npu3Haka paBeHCTBAa TPEYTOJbHUKOB. 1
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34 | Tpu npu3Haka paBeHCTBAa TPEYTOJIbHUKOB. 1
35 | Ilpu3Haku paBeHCTBA NPSMOYTOJIbHBIX TPEYTOJIBHHUKOB 1
36 | Ilpu3Haku paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB 1
37 | CBOMCTBO MeJIMaHbl IPSIMOYTOJBHOIO TPEYTOJIbHUKA. 1
38 | CBOMCTBO MeIMaHbl NPSIMOYTOJIBHOTO TPEYTOJIbHUKA. 1
39 | PaBHOOeIpeHHBIE U PABHOCTOPOHHUE TPEYTOJBHUKH. 1
40 | PaBHOOepeHHBIE U PABHOCTOPOHHHE TPEYTOJIHHHUKH. 1
41 | Ilpu3Haku U CBOWCTBA PaBHOOEIPEHHOTO TPEYTOJILHHUKA. 1
42 | Ilpu3Haku U CBOWCTBA PaBHOOEIPEHHOTO TPEYTOJILHHKA. 1
43 | [Ipotus OosbIIel CTOPOHBI TPEYTOIBHUKA JEKUT OOJIBIINI YToJl. 1
44 | IlpocTeiinine HEPaBEHCTBA B TEOMETPHUH. 1
45 | HepaBeHCTBO TPEYTrOJIbHUKA. 1
46 | HepaBeHCTBO TOMaHOM. 1
47 | IlpAMOYTOIbHBIN TPEYroabHUK € yriom B 30°. 1
48 | IlpAMOyToabHBII TPEyroiabHUK ¢ yriaom B 30°. 1
49 | IlepBble MOHATHUS O JOKA3aTENbCTBAX B TEOMETPUN 1
50 | KontpoabHas padora Ne3. TpeyrojibHUKH. 1
Pa3nea 4. Okpy:kHocTh M KpYr. 'eoMeTpuyecKkue nocTpoeHust 14
51 | OKpyXHOCTb, XOPJIbl M INAMETPBI, UX CBOMCTBA. 1
52 | OKpyXHOCTb, XOp/Ibl U AMAMETPBI, UX CBOICTBA. 1
53 | KacarenpHast K OKpYKHOCTH. 1
54 | OKpyXHOCTb, BHUCAHHAs B YTOJI. 1
55 | OkpyXHOCTb, BHUCAHHAsI B YTOJI. 1
56 | Ilonsitue o 'MT, npuMeHeHue B 3aja4ax. 1
57 | buccekTpuca u cepeMHHBIN NEPIEHANKYIISAP KaK TEOMETPUUECKUE MECTA TOUEK. 1
58 | buccekTpuca u cepeAMHHbBIN NEPIEHANKYJIISP KaK FTEOMETPUUECKNE MECTA TOYEK. 1
59 | buccekrpuca u cepeAMHHBIN NEPIEHANKYISIP KaK TEOMETPUUECKUE MECTA TOUEK. 1
60 | OKpyXHOCTbH, ONTMCAHHAS OKOJIO TPEYTOJIbHUKA. 1
61 | Bniucannasi B TpE€yroJbHUK OKPYKHOCTb. 1
62 | [Ipocreitmue 3a1aun Ha TOCTPOEHUE. 1
63 | Ilpocrelimmue 3a1a4u Ha IOCTPOEHHUE. 1
64 | KourpoabHas padora Ned. Okpy:kHOCTh M KpYr. ['eomeTpuyeckue nocrpoeHunst 1
Paspnea S. IloBTopenue u 000011eHNe 3HAHUIA. 4
65 | IloBropenue u 00001IEHHE OCHOBHBIX MOHATUH M METOJIOB Kypca 7 Kiacca. 1
66 | IloBropeHue u 06001IeHNEe OCHOBHBIX MOHATHI U METOJIOB Kypca 7 Kjacca. 1
67 | IloBropenue u 00001I€HHE OCHOBHBIX MOHATUH 1 METOJIOB Kypca 7 Kiacca. 1
68 | IloBTopeHue u 06001IeHNEe OCHOBHBIX MOHITHI U METOJIOB Kypca 7 Kjacca. 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68
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KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

Ipuiaoxenne 7

K PABOYEH NPOTPAMME
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA
1O YYEBHOMY NPEJIMETY
«'EOMETPUSD»
(0a30BbIii YPOBEHDb)
8 KUIACC
Ne Pazgen/ Kou-Bo
n/n TeMa ypPoKa 4acoB
Pa3neu 1. YeTbIpéxyrobHUKH 12
1 | IlapamienorpaMm, ero npu3HaKu U CBOWCTBA. 1
2 | [lapannenorpamm, ero npu3HaKky U CBOMCTBA. 1
3 | apamnenorpamm, ero Npu3HaKky U CBOMCTBA. 1
4 | YacTHble cilydyau napajuiesorpaMmmoB (IIpsIMOYTOJIBHUK, poMO, KBaapar), UX 1
IIPU3HAKY U CBOMCTBA.
5 | YacTHble caydyau napauiesorpaMMoB (IIpsIMOYTOJIbHHUK, pOMO, KBaJpar), Ux 1
IIPU3HAKU U CBOMCTBA.
6 | YacTHble caydyau napauiesorpaMMoB (IIPsIMOYTOJIbHHUK, pOMO, KBaJpar), Ux 1
IIPU3HAKU U CBOMCTBA.
7 | Tpanemwusi. 1
8 | KourpoabHas padora Nel. 1
9 | PaBHOOOKasl U IPSIMOYTOJIbHAS TPAIICLUU. 1
10 | PaBHOOOKasi M IpSIMOYTOJIbHAS TPAIlECLUU. 1
11 | YaBoenne mMenuansl. 1
12 | LleHTpasibHAs CUMMETPHS 1
Paznen 2. Teopema ®aseca u TeopemMa 0 MPONOPIHUOHAIBHBIX OTPeE3KaXx, 15
NMo100HbIE TPEYTrOJIbHUKH
13 | Teopema Pasieca U TeOpeMa O MPONOPLMOHATIBHBIX OTPE3KAX. 1
14 | CpenHss TUHMS TPEYrOJIbHUKA. 1
15 | Tpanenus, e€ cpeHss IUHUSL. 1
16 | IlponopuuoHanbHbIE OTPE3KH, TOCTPOCHHUE YETBEPTOTO NMPONOPLIMOHAIBHOTO 1
OTpe3Ka.
17 | CBoNCTBa IEHTpa MAcC B TPEYTOJILHUKE. 1
18 | [loroOHBIE TPEYTOJIBHHUKH. 1
19 | [lonoOHBIE TPEYTOIBHHUKH. 1
20 | IlogoGHBIE TPEYTONBHUKH. 1
21 | Tpu npusHaka nogoOusi TPEyroJbHUKOB. 1
22 | Tpu npu3Haka nogooMs TPEeyroJbHUKOB. 1
23 | KouTrpoabHasi padora Ne2. 1
24 | IlpakTHyeckoe NPUMEHEHHE 1
25 | IlpakTuueckoe npuMeHEHHE 1
26 | IlpakTuueckoe npuMeHEHHE 1
27 | KourpoabHasi padora Ne3. 1
Paznea 3. Ilnomans. Haxoxkaenue niomanei TpeyroJbHUKOB U 14
MHOI0yroJibHbIx ¢uryp. Iliomaau nogo0HbIX Guryp
28 | Tlonsarue o0 o0IIel TeOpUH TUIOIIATH. 1
29 | ®opmynsl A TUIOIIAM TPEYroJIbHUKA, TapajulesorpaMma 1
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30 | ®opMyuibl Ui IUIOIAAN TPEYTOJIbHUKA, TapajuIeIorpaMMa 1
31 | OTHOIIEHHE MIIOMIAACH TPEYrOJIbHUKOB ¢ OOIIMM OCHOBaHHUEM HJIU O0IIei 1
BBICOTOM.
32 | OTHOIIEHHE IJIOMIAACH TPEYrOJbHIUKOB ¢ OOIIMM OCHOBAHUEM MJIH OOIIeH 1
BBICOTOM.
33 | Beruncnenue miomasiei cioxkHbIX (GUryp uepe3 pasoueHne Ha 4aCTH U JOCTPOCHUE. 1
34 | Ilnomaau ¢puryp Ha KieTyaToi Oymare. 1
35 | IInomaau nomo0HBIX GUTYP. 1
36 | KonrpoabHas padora Ne4. 1
37 | Beluncienue miomanei. 1
38 | Beluncienue miomanei. 1
39 | 3agaum ¢ NIPaKTUYECKUM COAECPKAHUEM. 1
40 | 3agaun ¢ NPAKTUYECKUM COJEPHKAHUEM. 1
41 | Pemrenue 3agad ¢ HOMOIIBIO METOAA BCIIOMOTIaTeIbHOM IIJIOIIAaN 1
Pasnen 4. Teopema [Iudaropa n Hayajia TPUTOHOMETPUH 10
42 | Teopema Iludaropa, e€ 10Ka3aTebCTBO U IPUMEHEHHUE. 1
43 | Teopema [ludaropa, e€ qoka3aTebCTBO U MPUMEHEHHE. 1
44 | O6patHas Teo pema [Iudaropa. 1
45 | O6patHas Teo pema [Iudaropa. 1
46 | OmpeneneHne TPUTOHOMETPUYECKHX (DYHKIIMHA OCTPOTO yTria, TPUTOHOMETPUYECKHE 1
COOTHOILIEHUS! B IPSIMOYTI'OJIbHOM TPEYTOJIbHUKE.
47 | OnpeneneHre TPUTOHOMETPUYECKUX (PYHKLIMN OCTPOTO yria, TPUrOHOMETPUUECKHE 1
COOTHOILIEHUS! B IPSIMOYTI'OJIbHOM TPEYTOJIbHUKE.
48 | OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. 1
49 | OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO. 1
50 | CooTHoIIEHUS MEXTy CTOPOHAMHU B MPSAMOYTOJIbHBIX TPEYTOJbHUKAX C YIJIaMU B 1
45° 1 45°;30° u 60°
51 | KonTposbHasi padora Ne5. 1
Pazgen 5. VYrasl B OKpY:KHOCTH. BrnmcanHble M ONHCaHHBIE 13
JeTbIpexyroJbHuKn. KacarenbHblie k okpyxkHocTH. Kacanue okpykHOCTH.
52 | BrnucaHHbl€ U LIGHTPAJIbHBIE YTJIBL YTOJI MEXAY KacaTeJIbHON U XOpJIOH. 1
53 | BnucanHble U LIEHTPAJIBHBIE YIIIBL YTOJI MEXKAY KacaTeIIbHON U XOPJOH. 1
54 | Yrisl MeXIy XOpAaMH U CEKYIIUMHU. 1
55 | Yrubsl Mex1y XOpAaMH U CEKYILUMU. 1
56 | BnucanHble ¥ ONMCaHHBIE YETHIPEXYTOJIbHUKH, X IPU3HAKU U CBOWCTBA. 1
57 | BroucaHHble ¥ ONIMCaHHBIE YEThIPEXYTOJIbHUKH, X IPU3HAKU U CBOWCTBA. 1
58 | BnucanHble ¥ ONMCaHHBIE YETBIPEXYTOJIbHUKH, X IPU3HAKU U CBOWCTBA. 1
59 | Bnucansble U ONMCaHHBIE YETHIPEXYTOJIbHUKH, UX MPU3HAKH U CBOICTBA. 1
60 | IlpuMeHeHue 3TUX CBOWCTB IPU PEILIEHUU T'€OMETPUUECKHUX 3a1a4. 1
61 | IlpumeneHue 3TUX CBOWCTB NPU PEIICHUU T€OMETPUUECKHX 3a]1ay. 1
62 | BzauMHOe pacnonokeHne IByX OKPYKHOCTEH. 1
63 | Kacanme okpyXHOCTEH. 1
64 | KouTpoabHasi pabora Ne6. Yribl B OKPYKHOCTH. Brimcanuble W onucaHHbIe 1
JeThIpexyroJbHuKkn. KacareiabHblie k okpykHocTH. Kacanmne okpy:KHOCTH.
Pasznea 6. [loBropenue, 00001eHHe 3HAHMIA. 4
65 | IloBTOpeHre OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 U § KJIacCOB, 000011IeHHEe 1
3HaHUMU.
66 | IToBTOpeHNEe OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 U § KJIacCOB, 000011IeHEe 1
3HaHUMU.
67 | IloBTOpeHre OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 U § KJIacCOB, 000011IeHHEe 1

3HAHUH.
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68 | [ToBTOpeHNe OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 M § KJIacCOB, 000011IeHHE 1
3HAHHU.
OBUHIEE KOJINYECTBO YACOB 110 ITIPOTPAMME 68
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IIpunoxenne 8

KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

K PABOUYEM ITPOI'PAMME
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
IO YYEBHOMY NNPEJIMETY
«CEOMETPUSA»
(0a30BbIii YPOBEHD)
9 KVIACC
Ne Paznen/ Koa-Bo
n/n TeMa ypoka 4yacos
Paznen 1. Tpuronomerpusi. TeopemMbl KOCHHYCOB M CHHYCOB. Pelienue 18
TPeYIroJbHUKOB
1 Omnpenenenue TpuroHoMeTpudeckux Qynkuuii yriaos ot 0° qo 180°. 1
2 | KocuHyc ¥ cHHYC IPSIMOTO ¥ TYMOTO yria 1
3 | Teopema kocunycoB. (O000mEHHAs) TeopeMa 1
CHHYCOB (C paJInyCOM OMKMCAHHON OKPY>KHOCTH).
4 | Teopema kocunycoB.(O000IEHHAsT) TEOPEMa CUHYCOB (C paIiycoOM OMUCAHHOM 1
OKPY>KHOCTH).
5 | Teopema kocunycoB. (O000mIEHHAS) TeOpeMa CHHYCOB (C PalnycOM OMHMCAHHOMN 1
OKPY>KHOCTH).
6 | HaxoxxJeHue IJuH CTOPOH M BEJIMYHH YIII0B TPEYTOJbHUKOB 1
7 | HaxoxneHue 1imH CTOPOH M BEIMYHH YIIIOB TPEYTOJILHUKOB 1
8 | HaxoxaeHue JUIMH CTOPOH U BEJIMYMH YIJIOB TPEYTOJIbHUKOB 1
9 | KonTpoabHas pa6ora Nel 1
10 | ®opmyna mIomaam TpeyrojbHUKa Yepe3 JIBE CTOPOHBI U YIoJl MEXJ1y HUMHU 1
11 | ®opmyna miomaam TpeyrojbHUKa Yepe3 JIBE CTOPOHBI U YIOJl MEXJ1y HUMHU 1
12 | ®opmyna niuomaam TpeyrojabHUKA Yepe3 ABE CTOPOHBI U YToJl MEXJ1y HUMU 1
13 | ®opmyna niomaam YeTbIpEXYrojbHUKA YEPe3 ero TUaroHaJId U yroj MeXJy HUMU 1
14 | ®opmyna miomaam 4eTbIpEéXyroJbHUKA Yepe3 ero AUaroHajld ¥ yrojl MeXay HUMU 1
15 | ®opmyna miiomaam 4eTbIpEXyrojJbHUKA Yepe3 €ro AUaroHajld M yrojl MeXay HUMU 1
16 | IIpakTHyeckoe NPUMEHEHHUE JIOKa3aHHbBIX TEOPEM 1
17 | IlpakTueckoe NPUMEHEHHE TOKa3aHHBIX TEOPEM 1
18 | KonTpoabHasi padora Ne2 1
Paznea 2. [IpeoOpa3zoBanne noxodusi. Merpuyeckue COOTHOILICHUS B 11
OKPY:KHOCTH
19 | Ilonsarue o npeoOpa3oBaHUM 1TO100US. 1
20 | ITonsaTue o nmpeobpazoBaHUU NOJOOHSL. 1
21 | CoOTBETCTBEHHBIE AJIEMEHTHI ITOI00HBIX PUTYD. 1
22 | Teopema o MpoOW3BEICHUN OTPE3KOB XOP/, TEOpEMA O MPOU3BEACHUN OTPE3KOB 1
CEKYILIUX, TEOpEMa O KBaJlpaTe
23 | Teopema o MpOM3BEICHUHN OTPE3KOB XOP, TEOPEMA O MPOU3BEICHUN OTPE3KOB 1
CEKYILIUX, TEOpEMa O KBaJlpaTe
24 | IlpuMeHeHHE B pEIIEHUU FeOMETPUUECKUX 3a/1a4 1
25 | IlpumeHeHue B perieHnH reOMeTPUUYECKUX 3a1a4 1
26 | IlpumeHeHue B perieHUH reOMeTPUUYECKUX 3a7au 1
27 | IlpuMeHeHHe B peIeHUU FeOMETPUUECKUX 3a/1a4 1
28 | IIpuMeHeHHe B pelIeHUH FreOMETPUIECKUX 3a/1a4 1
29 | KonrpoJabHas pa6ora Ne3 1
Pa3nen 3. Bekropsl 13
30 | OnpeneneHne BEKTOPOB, CIOKEHNE U PA3HOCTh BEKTOPOB, YMHOKEHUE BEKTOpa Ha 1
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YHCJIIO.
31 | OnpeneneHue BEKTOPOB, CI0KEHUE U PA3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOpA Ha 1
YHCIIO.
32 | ®usnueckuil ¥ TeOMETPUUECKHI CMBIC] BEKTOPOB 1
33 | Pa3ioxeHue BeKTopa 1o JBYM HEKOJUIMHEAPHBIM BEKTOpaM 1
34 | Pa3ioxeHue BEKTopa 1o JBYM HEKOJUIMHEAPHBIM BEKTOpaM 1
35 | KoopauHaTel BEKTOpA. 1
36 | CkansipHOE NPOU3BEIEHUE BEKTOPOB, €r0 IPUMEHEHNE AJIsl HAXO0XKAECHUS JUIUH U 1
YTJIOB.
37 | CxansipHOE NPOU3BEIECHUE BEKTOPOB, €r0 IPUMEHEHUE /1JIs1 HAXO0XKAECHUS JJINH U 1
YTJIOB.
38 | Pemenue 3a7a4 C MOMOIIBIO BEKTOPOB. 1
39 | Pemenue 3a1a4 ¢ NOMOIIBIO BEKTOPOB. 1
40 | IlpumeHeHne BEKTOPOB AJIs pEelIEHUs 3a7ja4 KUHEMAaTUKU U MEXaHUKH 1
41 | IlpumeHeHue BEKTOPOB AJIs PELICHUS 3a7]a4 KWHEMAaTUKU U MEXaHUKH 1
42 | KouTpoJjbHasi pabora Ne4 1
Pasnen 4. /lekapToBbI KOOPANHATHI HA MJIOCKOCTH 10
43 | JlekapTOBBI KOOPAMHATHI TOYEK HA MIIOCKOCTH 1
44 | YpaBHeHHe NPSIMOM. 1
45 | YrioBo# kK03 GUITMEHT, TAHTEHC yIJIa HAKJIOHA, TapaJuIeIbHbIC U 1
TIEPIEeHIUKYIIPHBIC IPSIMbIE
46 | YrnoBoit KO3 GUIHMEHT, TAHTCHC yIJia HAKJIOHA, NMapaJuIeIbHbIC U MEPICHANKYIISP-
HBIE MIPSIMbIE
47 | YpaBHEHHE OKPY>KHOCTH. 1
48 | Haxox/1eHue KOOpAMHAT TOYEK NEPECEUEHMsI OKPYKHOCTHU 1
49 | Haxox/ieHue KOOpAMHAT TOYEK NEPECCUEHMSI OKPYKHOCTH 1
50 | Ucnonp3oBanne MeTO1a KOOPJIMHAT B MMPAKTUUECKHUX 3a/1auax 1
51 | Mcnonp30BaHue METOJ1a KOOPJMHAT B MPAKTUUECKUX 3ajjauax 1
52 | KonTpoabhasi pa6ora Ne5 1
Pa3znean 5. IlpaBuiibHbIe MHOTOYroJbHUKHM. [[JIMHA OKPYKHOCTHM M IIOLIAAb 9
Kpyra. Beluncienue niouiajei
53 | IlpaBubHbBIE MHOTOYTOJIbHUKH, BEIUMCIIEHUE UX 2JIEMEHTOB 1
54 | IlpaBusbHBIE MHOTOYTOJIBHUKHU, BBIYMCICHUE MX 3JIEMEHTOB 1
55 | Yucno p v JuirHa OKPY)KHOCTH 1
56 | JInvHa 1yru OKpYKHOCTH 1
57 | Panuannas mepa yria. 1
58 | [lnomans Kpyra u €ro 3J€MEHTOB (CEKTOpa U CErMEHTa) 1
59 | IInomaap Kpyra U €ro 3JeMEeHTOB (CEKTOPa U CETMEHTA) 1
60 | Briuucnenue miomaeit Guryp, BKIOYAIOUIUX IEMEHTHI KpyTa 1
61 | KonrtpouibHasi pa6ora Ne6 1
Paznen 6. /[BuskeHus JI0CKOCTH 6
62 | [lonsiTue 0 IBM>KEHUH TIOCKOCTH. 1
63 | Ocu 1 HEHTPbl CUMMETPHH. 1
64 | Ocu 1 HEHTPbl CHMMETPHH. 1
65 | Ilpocrelimmne npuMeHEHUs B pEIICHUH 3a/1a4. 1
66 | Ilpocreiimue npuMeHeHNUs B pelIeHUH 3a/1a4. 1
67 | KontpoJibHasi pa6ora Ne7 1
Pasznen 7. lloBTropenue, 00001eHHe, CUCTEeMATH3AIMS 3HAHUI 1
68 | I[ToBTOpeHne OCHOBHBIX MOHATUN U METOJIOB KypcoB 7— 9 KkiaccoB, 0000111eHne 1 1
cucTeEMaTH3alus 3HaHU!
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68
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Ipuioxkenue 9

KAJIEHAAPHO-TEMATUYECKOE IINTAHUPOBAHUE
K PABOUYEM ITPOTPAMME
OCHOBHOTI'O OBHIEI'O OBPA30BAHUSA
IO YYEBHOMY NIPEJIMETY
«BEPOATHOCTDb U CTATUCTUKA»
(0a30BbIi1 YpOBEHbD)

7 KJIACC
Ne Tema Kou-
n/n BO
qacoB
1 | Pa3nea 1. IlpencraBiieHne JaHHBIX 7

2 [IpencraBienue NaHHBIX B TaOIUIIAX |

3 [TpakTHyecKue BIYMCICHHS 110 TAOJIUYHBIM JaHHbBIM 1

4 W3BneveHne u MHTEpIIpeTalns TaOJMYHBIX HaHHBIX. [IpakTHdeckas padbora 1
"Tabanum!"

5 I'paduyeckoe npeacTaBaeHre JaHHBIX B BUJIE CTOJIOMKOBBIX (CTOI0YATHIX ) 1
nuarpaMM. YTeHHE U MOCTPOCHHUE AUArpaMM

6 I'paduueckoe npeacraBIeHUe JaHHBIX B BUAE KPYTOBBIX Tuarpamm. UreHue u 1
MOCTPOCHHUE TUarpamMmm

7 [Tpumeps! feMorpaduvecKux auarpamm 1

8 ITpakTnueckas padora "AuarpamMmsr" 1
Pasnen 2. OnucarenbHasi CTATUCTHKA 8

9 Yucnossle Habopsl. CpesiHee apuMeTHyecKoe YMCI0Boro Habopa 1

10 Mepa 11eHTpaJIbHOM TEHICHIIUYU (Mepa IieHTpa) Meauana 4ucioBoro Habopa. 1
Y CTONYMBOCTH METAHBI

11 MennaHna 4ncioBoro Habopa. Y cTolduBOCTh MenuaHbl [IpakTuueckas padora |
"CpenHue 3HaueHus"

12 [IpakTnyeckas padota "Cpennue 3HadeHus" Pemenue 3aa4 ¢ MOMOIIBIO CPETHETO 1
apu(METHIECKOTO ¥ METHAHbI

13 Pemenne 3ama4 ¢ ucmosb30BaHNEM IU(POBBIX PECYPCOB MPU H3yYSHUH CBOCTB 1
CpeIHHIX

14 | HauGonbliee 1 HaMMeHbIIIee 3HAYCHHUS YUCIOBOrO Habopa. Pasmax 1

15 Pemienue 3agau 1

16 Kontpoabnas padora 1
Paszpnen 3. CayyaitHast ©BMEHYMBOCTh 6

17 CrydaliHast ”3MEHYUBOCTD. [IprMephbI 1
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181 | Yacrora 3sHadyenuii B MaccuBe TaHHBIX 1
7
18 I'pynnupoBka nanHeix. I ucrorpamma 1
19 I'padmueckoe npeacraBiaeHUE pa3HbIX BUIOB Clly4aiiHOW M3MEHYUBOCTH 1
20 IToctpoenue ructorpamm. Illar ructorpammel. Penenne 3agau 1
21 [Ipaktuueckas padora "CiyyaiiHas ©3MEHUUBOCTh" 1
Paznen 4. BBenenune B Teopuio rpados 4
22 I'pad, Bepmmna. Pebpo. [IpencraBnenue 3agauu ¢ moMoIispio rpada 1
23 Crenenb (BaleHTHOCTh) BepUIMHbIL. Unciao pédep u cyMMapHas CTeNEeHb BEPILIUH |
24 | Lens u nukn. ITyTs B rpade. CasHOCTH B rpade. O6xoxa rpada (diinepoB myTs). |
25 [IpencraBnenue 06 opueHTHPOBAaHHOM Tpade. Pemenne 3agau ¢ momomrsio rpados |
Pa3nen S.BeposiTHOCTBH M 4acTOTa CIAY4YAHHOTO COOBLITHS 4
26 Cry4aifHbIi SKCcIIepUMEHT (CIy4yailHbIN OIBIT) U cly4yaiiHOe cOObITHE |
27 | BepoATHOCTb U YacTOTA COOBITHS 1
28 Posib MaJIOBEpOSATHBIX U IPAKTUYECKH IOCTOBEPHBIX COOBITUI B IPUPOJIE U B 1
oOmiecTse
29 Mosera u urpanbpHasi KOCTh B TeOpUH BeposTHocTel. [IpakTrueckas pabota 1
"YacTora BeImageHus opJa"
Paznen 6. O6001menue, KOHTPOJIb 5
30 | KoutpombHas pabora 1
31 [Tosropenwue. [IpeacTaBieHne JaHHBIX 1
32 | Iosropenue. OnucarenbHas CTaTUCTHKA 1
33 | TloBTopenue. BeposATHOCTD CIy4aifHOTO COOBITHS |
34 [Toropenue. Pemenne 3amau 1
OO11ee KOJMYECTBO YaCOB 34
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IIpunoxenne 10

KAJIEHJAAPHO-TEMATUYECKOE IINTAHUPOBAHUE
K PABOUYEM ITPOT'PAMME
OCHOBHOI'O OBHIETI'O OBPA30BAHUSA
1O YYEBHOMY NNPEJIMETY
«BEPOSATHOCTDb U CTATUCTUKA»
(0a30BbIii YpOBEHDb)

8 KUIACC
Ne Paznen/ Koa-Bo
n/n TeMa ypPoKa 4acoB
Pa3nea 1. IloBTopenne Kypca 7 kiacca 4
1 | IlpencraBienue nanHbix. OnucarenbHasi CTaTUCTUKA. 1
2 | CayyaiiHast u3MeHUMBOCTh. CpeHIe YUCIOBOT0 Habopa. 1
3 | Cayyaiinble coObITHS. BEpOATHOCTH 1 4aCTOTHI. 1
4 | KonTpoJbHas padora Nel. 1
Pa3nea 2. OnucarenbHas craTHCTHKA. PaccenBanne JaHHBIX 4
S | OTkioHeHwus. 1
6 | lucniepcus 4KCIIOBOTO Habopa. 1
7 | CrangapTHOE OTKJIOHEHHE YHCIOBOro Habopa. 1
8 | KourpouabHasi padora Ne2. 1
Pa3nea 3. MHoxkecTBa 4
9 MHOXECTBO, ITOAMHOKECTBO. 1
10 | Oneparuu HaJl MHOKECTBAMU: 00BETUHEHNE, 1
repeceyeHme, JOMOoTHEHHE.
11 | CpoiicTBa onepannii HaJ MHOXKECTBAMU: [IEPEMECTUTEIBHOE, COYETATENBHOE, 1
pacnpeeNuTeNnbHOe, BKIIOYEHHS
12 | I'paduueckoe mpeacTaBIeHHEe MHOXKECTB. 1
Pa3nes 4. BeposiTHOCTB CJIy4aiiHOTO COOBLITHS 6
13 | DnemeHTapHbIE COOBITHSL. 1
14 | CnyvaitHbie COOBITHS. 1
15 | braronpusTcTByIOMINE AIEMEHTAPHBIE COOBITHUS. 1
16 | BeposiTHOCTH COOBITHI. 1
17 | Ciyyaiinblii BEIOOP. 1
18 | IIpakTuueckas pabota «OMNBITHl ¢ PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU 1
COOBITHUSIMI
Paszgea S. BBenenue B Teopuio rpagos
19 | Jlepeso.
20 | CgoiicTBa AepeBa: €IMHCTBEHHOCTh MMYTH,CYIIECTBOBAHUE BUCAYEH BEPIIMHBI, CBS3b
MEX]Ty YMCIIOM BEPIUIMH U YUCIOM pEOep.
21 | IIpaBuno yMHOXEHHUSI. 1
22 | KonTpoJsibHasi padora Ne3. 1
Paznen 6. Cayuaiinbie coObITHS 8
23 | IIpotuBononoxkHoe codbiTHe. Jlnarpamma Ditepa. 1
24 | OObearHEHNE U TIepeceyeHne COObITHI 1
25 | HecoBMecTHBIE COOBITHSL. 1
26 | ®opmyna cia0KeHUs! BEPOSITHOCTEH. 1
27 | IlpaBuno yMHOXEHUS BEPOSTHOCTEH. 1
28 | YcnoBHast BEpOSITHOCTb. 1
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29 | He3aBucumbie COOBITHS. 1
30 | IlpencraBineHue caydyaliHOro SKCIIEPUMEHTA B BUJIE I€PEBA. 1

Pazjnen 7. O60011eHne, KOHTPOJIb 4
31 | IlpencraBinenue nanHbiX. OnucaTeabHasi CTATUCTHUKA. 1
32 | I'pader. 1
33 | BeposSTHOCTB CIIy9aliHOTO COOBITHSI. 1
34 | DiieMeHThl KOMOMHATOPUKH. 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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IIpunoxenne 11

KAJIEHJAAPHO-TEMATUYECKOE IINTAHUPOBAHUE
K PABOUYEM ITPOT'PAMME
OCHOBHOI'O OBHIETI'O OBPA30BAHUSA
1O YYEBHOMY NNPEJIMETY
«BEPOSATHOCTDb U CTATUCTUKA»
(0a30BbIii YpOBEHDb)

9 KJIACC
Ne Paznen/ Koxa-Bo
n/n TeMa ypPoKa 4acoB
Pa3nea 1. IloBTopenne Kypca 8 kiiacca 4
1 | IlpencraBieHne NaHHBIX. 1
2 | OnucarenbHas CTaTUCTHKA. 1
3 Omneparuu HaJ, COOBITHAMU 1
4 | KontpoJbHas padora Ne 1. 1
Pa3nes 2. DiieMeHTbI KOMOMHATOPUKH 4
5 | KomOunatopHoe npaBmiio ymHOxeHUs. [lepecTaHOBKH. 1
6 | ®akropuan. CoueTaHus U YUCIO COUECTAHUM. 1
7 | TpeyronsHuk Ilackans. 1
8 | Ilpaktuueckas padora «Bpluucienne BEpOATHOCTEN € UCIOIb30BAaHUEM 1
KOMOMHATOPHBIX (DYHKIMN JIEKTPOHHBIX TAOJIUID)
Paznen 3. 'eomeTpuyeckasi BEpOSITHOCTD 4
9 | 'eomerpuyeckasi BEpOSTHOCTb. 1
10 | I'eomerpuueckasi BEpOSITHOCTb. 1
11 | CiyyaiiHblif BBIOOp TOUYKHM U3 (PUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka, U3 IyTH 1
OKPYKHOCTH
12 | CiyyaiiHblif BBIOOp TOUYKH U3 (PUTYpHI HA TUIOCKOCTH, U3 OTPE3Ka, U3 IyTH 1
OKPYKHOCTH
Pasznen 4. UcnbiTanus bepuysim 6
13 | UcnsiTanue. 1
14 | Ycnex u Heynayva. 1
15 | Cepust ucnibITaHUi 1O IEPBOTO ycrexa. 1
16 | Vcnbitanus bepuynnu. 1
17 | BeposiTHOCTH cOOBITHI B cepuM UcnbITaHuid bepHynin 1
18 | IIpaktuueckas pabora «Mcnbsitanus bepuysmm» 1
Pa3nea 5. Cayuaiinasi BeJIMYHHA 6
19 | CiyqaitHas BeIM4MHA U paclpeielIeHne BeposATHOCTEN. MaTemaTnyeckoe 1
OKUJAHHUE U JUCIEPCHUs CIy4allHOM BETNYMHBI
20 | [Ipumepsl MaTEeMAaTHYECKOTO OKUJAHUS KaK TEOPETUYECKOTO CPETHETO 3HAYEHUS 1
BEJIMYMHBI.
21 | ITonsaTHe 0 3aKOHE OOJIBIINX YHUCE]. 1
22 | 3mepeHne BEpOATHOCTEN ¢ TOMOIIBIO YaCTOT. 1
23 | Ilpumenenue 3akoHa OOJIBIIUX YHCEI 1
24 | KourpoabHasi padora Ne2. [IpumeHenune 3akoHa O0JIBIIMX YUCEI 1
Paznen 6. O600111eHMEe, KOHTPOJIb 10
25 | IlpeacraBieHue NaHHBIX. 1
26 | [IpeacraBneHne naHHBIX. 1
27 | OnucarenbHasi CTATUCTHKA. 1
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28 | OnucarenbHas CTATUCTHKA. 1
29 | BeposiTHOCTH CIy4aifHOTO COOBITHSI. 1
30 | BepossTHOCTH CIIy4aitHOTO COOBITHS. 1
31 | DneMeHThl KOMOMHATOPUKH. 1
32 | DneMeHThl KOMOMHATOPUKH. 1
33 | CiyudaliHble BEJIMYMHBI U paCIpEIEICHUs 1
34 | CiydaliHble BEJIMYMHBI U paCIPEIEICHUS 1

OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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NEPEYEHbB (KOJAUPUKATOP) PACIIPEJEJTEHHBIX 11O KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUM K PE3YJIbTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA30OBAHMUSA Y DJIEMEHTOB COJAEP KAHUS

IO MATEMATHUKE

B ¢denepanbHbIX M pervoHaNbHBIX MPOIEAypax OIEHKM KauyecTBa 00pa3oBaHUs
UCIIOJIB3yeTCs TepeueHb (KoAuUKaTOp) pacrpeaesieHHbIX M0 KjaccaM IPOBEPSIEMbBIX
TpeOOBaHUII K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHOM MPOTPaMMBbI
OCHOBHOTI'0 00111eT0 00pa30BaHUs U JIIEMEHTOB COACPKAHUS 10 MaTeMaTHKE.

S KJIACC

IIpoBepsiemble TPeOOBaHUSA K pe3y/ibTaTaM OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM
NPOrpamMMmblI

Kon [IpoBepsieMbie MTPeIMETHBIC PE3YIbTAThI OCBOCHHUSI OCHOBHOM
IpOBEPSIEMOTo [00pa30BaTEIBHOM MPOTPaMMBI OCHOBHOTO 00IIIET0 00pa30BaHUs
pe3yabTara

1 Yucia ¥ BBIYUCIIEHUS
11 [lonuMaTh W TPABWIBHO  YIOTPEOJATH TEPMHUHBI, CBS3aHHBIC
) C HATypaJIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U JIECATUUHBIMU JIPOOSIMU
12 CpaBHMBATh W YNOPSJAOYMBATH  HATypajbHBIE YHUCJA, CPABHUBATH

B [IPOCTEUIINX CIIy4asX OOBIKHOBEHHBIE TPOOH, AECATUUHbBIE APOOU

COOTHOCUTh TOYKY Ha KOOPJAMHATHOM (YUCIOBOW) MPAMOU C
1.3 COOTBETCTBYIOIIMM €M YHMCIOM M H300pa)kaTh HaTypaJibHbIC YHCIIa
TOYKaMH Ha KOOPJIUHATHOW (YMCIIOBOM) MPsIMOI

BoInonHATh apuMeTHUecKre ASHCTBUSL C HATYpalbHBIMH YHMCIIAMH,

14 N
C 0OBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIIIUX CITyUasx
1.5 BhINOMHATH NPOBEPKY, IPUKUIKY PE3YJIHTATa BEIUUCICHUN
1.6 OKpyTasTh HATYpaJIbHBIE YMCIIA
2 Pemenne TekcTOBBIX 3a1a4
71 Perrath TEKCTOBBIC 3314l ApUPMETUUESCKUM CITOCOOOM U C ITOMOIITBIO
’ OpraHU30BaHHOT'O KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB
Pemate  3amaud, coJiepKaliMe  3aBUCUMOCTH,  CBSI3bIBAIOIIME
2.2 BEJIMYMHBI: CKOPOCTb, BpEMS, pACCTOSIHHE, 1I€HAa, KOJIUYECTBO,

CTOUMOCTbD
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2.3

Mcrionb30BaTh KpaTKUE 3aMUCH, CXEMBbI, TaOJIUIbI, 0003HAYEHUS TPU
pelieHry 3aaa4

24

[lonbp30BaThCs OCHOBHBIMM CINHHUIAMHN HN3MCPCHHA: ILICHBI, MACCHI,
pacCTossHnA, BPCEMCHH, CKOPOCTH, BbIpaKaTb OAHW CAWMHHIIBI
BCJIMYHHBI UCPC3 APYIHC

2.5

M3Bnekars, aHaJIM3UPOBATh, OLICHUBATh UH(pOpMaIHIO,
NpelCTaBlCHHYI0O B  TabiMile, Ha CTOJOYaTON  Juarpamme,
WHTEPIPETUPOBATH MPEACTABICHHBIC JAaHHbIE, UCIIOJIb30BaTh JaHHBIC
[IPY PELICHUU 3a/1a4

HaI‘J'ISII[HaSI reoMCTpusd

3.1

[loyb30BaTbCc ~ IEOMETPUYECKUMMM  IOHATUSAMHU: TO4YKA, MpsAMasd,
OTPE30K, JIy4, YTroJl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoANTs TpHUMEPHl OOBEKTOB OKPYXAIOLIErO0 MHpA, MMEIOIIHUX
(opMy U3yUEHHBIX T€OMETPUUECKUX PUTYD

3.3

lcrionbs30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO C yIJaMU: BEpIUHMHA
CTOPOHA; ¢ MHOTOYTOJIbHUKAMM: yrOJI, BEPIIXHA, CTOPOHA, TNAarOHAJIb;
C OKPYXHOCTBIO: PaJANYC, AUAMETP, LEHTP

34

MN300paxkath U3y4eHHbIE TeOMETpUUECKUe (PUTyphl HA HEJIMHOBAaHHOM
U KJIETYaTON OyMare ¢ TOMOIILI0 IIUPKYJIS U JIMHEUKU

3.5

HaxoguTh MJIMHBI OTPE3KOB  HEMOCPEACTBEHHBIM  HU3MEPEHUEM
C MOMOIUIBIO JIMHEHKH, CTPOUTh OTPE3KH 3aJaHHOM JJIMHBI, CTPOUTH
OKPYHOCTh 33JJaHHOT'O pajuyca

3.6

Mcnonp30BaTh CBOMCTBA CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBAJIpaTa
1711 KX IOCTPOCHMS, BBIYUCIICHUSA TUIOIIAIN U IEPUMETpPaA

3.7

BbauciasTe nepuMeTp U IUIOIIagb KBajpara, IpsiMOyrojabHHUKa, QUryp,
COCTaBJICHHBIX M3 MpPSIMOYTOJIBHUKOB, B TOM uyucie ¢uryp,
M300paKEHHBIX HA KJIeT4aTou Oymare

3.8

[lonb30BaThC OCHOBHBIMU MCTPHUUYCCKUMHU CAHMHUIAMH HU3MCPCHUSA
JJIMHBI, TUIOIIAJIN, BbIPpAXXaTh OJJHU CIMHUIBI BCJIMYHWHBI YCPC3 IPYTHUC

3.9

Pacmno3naBaTh mapasienenurnes, KyO, UCIOIb30BaTh TEPMUHOIOTHIO:
BepIllMHA, pedpo, TpaHb, HU3MEPCHUSA, HAXOIUTh H3MEPEHUS
napasuienenumneaa, Kyoa

3.10

Brerunciasats o0beM KybOa, mapaieNnenueqa 1O  3aJaHHBIM
M3MEPEHHUSM, ITOJIb30BaThCS €AMHUIIAMH H3MEPCHHS 00beMa

3.11

PeniaTh HECIIOXKHEBIE 3ala4 Ha UIBMEPCHUC TCOMETPUICCKHUX BCIMYNH

B IIPAKTUYCCKUX CUTyalluAX
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IIpoBepsieMble 31eMEHTHI COEPKAHUS

Kon

[IpoBepsieMblii 3IEMEHT COJICPIKAHMS

1

HaTypanbsHble yncia u Hyjb

1.1

HatypansHoe uucno. Psg HatypaneHbix uncen. Yuciao 0. M3o0pakeHue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJUHATHOM (YMCIOBOM) MIPSIMOI

1.2

[lo3numroHHas cucrema cuucieHus. Pumckas Hymepamus. J[lecarnunas
CUCTEMA CUHCIICHHUS

1.3

CpaBHEHHE HAaTypAJIbHBIX YUCEN, CPABHEHHE HATYPAIBHBIX YHCET C HYJIEM.
OKkpyriieHHE HaTypaJIbHBIX YUCET

14

CnoxeHue, BbIYMTAHUE, YMHOXXEHHUE U JICJICHHME HATypajbHbIX YHCEIL.
CBOICTBO HYJIS MIPHU CIOKEHUH, CBOMCTBA HYJIS M €AMHUIBI IPU YMHOXKEHUH.
[lepeMecTUTEIPHOE W COYETATENbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOXEHUSI, pacrpeIeTUTEeIbHOE CBOUCTBO (3aKOH) YMHOXKEHUS

1.5

Vcnonb3oBaHnue OykB Juii 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTA
1 3alCH CBOWCTB apu(PMETUUECKUX TEUCTBUM

1.6

Jlenutenn U KpaTHbIE YHCIA, pa3lioKeHUE Ha MHoXutenu. IIpocteie
1 cocTaBHbIe uncha. [IpusHaku nemmmoct Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkom

1.7

CreneHb ¢ HaTypaJbHBIM IOKA3aTe€JEM. 3aluCh YKCIa B BHJAE CYMMBI
Pa3psAIHBIX CIIaraeMbIX

1.8

UucnoBoe BBIpAKEHUE. BBIUMCIEHWE 3HAYEHUM YHUCIIOBBIX BBIPAKEHHUI,
MOPSIOK BBINOJHEHUS JACUCTBUU. VICIOnb30BaHME TMpH BBIYUCICHUAX
MEePEMECTUTEILHOTO U COYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOXKEHUS U
YMHOKEHUS, pACTIPEACTUTEIBHOTO CBOMCTBA YMHOXKEHUS

Jlpobu

2.1

[IpencraBienne o Jpobu Kak cmoco0e 3almuch  YacTH  BEJIWYHHBI.
OObikHOBEHHBIE ApoOu. [IpaBuiibHBIE U HEpaBUIIbHBIE ApoOu. CMellaHHast
NpoOb, MPEJCTaBICHUE CMEIIaHHON JpoOu B BUE HENPABUILHON IpoOu U
BBIJICJICHUE 1I€JIOM YacTH 4YHcCiia U3 HeNpaBWIbHOM apoou. M3oOpaxeHue
poOei TOukaMu Ha YUCIOBOM MpsIMOit

2.2

OcHoBHOe cBoiicTBO apobu. Coxpamienune npobeii. [IpuBenenue npobu
K HOBOMY 3HaMeHartento. CpaBHeHHE polei

2.3

CrnosxeHre U BeIYUTaHuE IpoOeh. Y MHOKEHHUE U JIeJIeHUE qpo0ei, B3aUMHO-
oOpaTHbie IpoOu. HaxoxaeHue yacTu 1eaoro  1ejioro Mo ero 4acTu

24

Jlecatranas 3anmmch aApoOei. IlpencraBineHue aecITHYHOM IpoOM B BHUIC
0oObIKHOBEeHHOM. M300parkeHne AECATUYHBIX ApOOeH TOYKaMH Ha YUCIOBOM

npsiMoid. CpaBHEHUE JIECITUYHBIX ApoOei
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ApudmeTrndyeckue JIEHCTBHS C JECATUYHBIMU Jpo0siMmu. OKpyrieHue

2.5 .
NECATUYHBIX ApoOeit
3 Pelienre TeKCTOBBIX 3a/1a4
3.1 |PemenHue TEKCTOBBIX 3a/1a4 apUPMETHICCKUM CIIOCOOOM
39 Pemenue norndeckux 3amad. Pemenue 3amay mepedbopoM BCeX BO3ZMOXKHBIX
' BapuaHTOB. Vcronb30BaHue MpU pelIeHUH 3a7a4 TaOJIHIl U CXEM
Pelienrie 3amay, coaepiKaliuxX 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEJIMYHMHBI:
33  [CKOPOCTb, BpEMs, PAacCTOSHHE, LEHY, KONMYECTBO, CTOMMOCTb. Enuuunim
' M3MEPEHUs: MacChl, 00beMa, IIEHbI, PACCTOSHUS, BPEMEHHU, CKOpOCTU. CBSI3b
MEKly €AMHULIAMHA U3MEPEHUS KAXK/I0M BEJIMYHUHBI
3.4  |PemeHure OCHOBHBIX 3a71a4 Ha ApoOu
3.5 [|lIpencraBieHue NaHHBIX B BUJE TAOIHII, CTOJIOYATHIX TUarpaMM
4 Harnmsaanas reomerpust
Harnsinaele mpeacTaBiieHus 0 (QUTypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
4.1  |oTpe3oK, JydY, yrodi, JOMaHas, MHOTOYTOJbHHUK, OKPYHOCTb, KPYr. YTOIL
[ [pssMOM, OCTPBIN, TYIIOM U PA3BEPHYTHIN YIJIbI
JlmuHa oTpe3ka, METPUUECKUE SANHUIIBI JUIMHBI. JIJTnHa ToMaHOoH, epUMeTp
4.2  |MHOrOyrojgpHHKa. lM3mepeHue u TIOCTPOEHHE YIJIOB C IOMOIIBIO
TpaHCIIOPTHUpPA
43 Harnsinaeie npencraBieHus: o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
' MPSIMOYTOJIbHUK, KBaJIpaT, TPEYTOJIbHUK; O PABEHCTBE (QUTYD
300paxkeHnne ¢uryp, B TOM uucie Ha kierdatod Oymare. Iloctpoenue
44 KOHpUTypaluii H3 4YacTed NpsSMOM, OKPYXHOCTH Ha HEJIUMHOBAHHOU
' u Kkierdyarod Oymare. lcmonb3oBaHuME CBOWCTB CTOPOH U YIJIOB
MPsSIMOYTOJIbHUKA, KBaJpaTa
[[nomanas MNPSIMOYroJIbHUKA W  MHOTOYTOJIBHUKOB, COCTABJICHHBIX W3
4.5 |[OpsAMOYTOJIbHUKOB, B TOM 4YHUCJIE (QUIYp, U300paXEHHBIX Ha KJIETYATOU
oymare. EnquHuIbI U3MEpEHUs TUIOIAaN
HarnsigHaeie MpeACTaBICHUS 0 MPOCTPAHCTBEHHBIX burypax:
MPSIMOYTOJIbHBIN TapajuieNienurnesi, Kyo, MHOTOrpaHHHUKHU. M300paxeHue
4,6 [mpocTEeWIUX MHOTOTPAaHHUKOB. Pa3BepTkn kyba © mapaiiesenurnesna.
Coznanve Mojeeii MHOTOTPAaHHUKOB (M3 OyMaru, pOBOJIOKH, TUIACTUIIMHA
U PYTUX MaTE€pUaJIoB)
47 OO0beM MPSMOYTOJIBHOTO Tapayienenunena, Kyoa. Enuaumsl n3amMepenus

o0BbeMa
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6 KJIACC
IIpoBepsiemble TpeOOBaHUS K pe3y/ibTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl
Kon [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHS] OCHOBHOM
IIPOBEPSEMOTO |00pa30BaTEIHLHOM IPOTPAMMBI OCHOBHOTO O0IIIETO 00pa30oBaHMs
pe3yibTara
| Uucna v BBIYMCIEHUS
3HATh U IOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJAMU YUCEI
1.1 1 CII0CO0aMM WX 3alHUCH, TIEPEXOIUTH (€CIIA 3TO BO3MOXKHO) OT OJHOU
(opMbI 3anKcu 4uciia K Apyroi
12 CpaBHUBaTh U YNOPSAOYMBATH LENbIE YHCIA, OOBIKHOBEHHBIE
' U J€CATUYHbIE APOOH, CPABHUBATH YHCJIA OJTHOTO U PA3HBIX 3HAKOB
BbIlonHATh,  co4yeTas  YCTHbIE W NHUCbMEHHBbIE  MPHUEMBI,
13 aprupMeTHYecKue JEeUCTBUS C HATypaJbHBIMU W LEIBIMH YHCIIAMH,
’ OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU, TMOJOKHUTEIbHBIMU U
OTpULIATEIBbHBIMU YUCIaAMU
BbIYUCIIATh 3HaYEHUSI YUCIOBBIX BBIPAXKEHUM, BBITIOJIHATD PUKHUJIKY U
14 OLICHKY pe3yjibTaTa BBIYMCICHUH, BBINOIHATh MPeoOpa3oBaHUs
' YUCJIOBBIX BBIPAKEHUNW HA OCHOBE CBOWCTB apu(METHUUECKHX
NEVCTBUI
15 OKpyrisiTh  L€7ble  YHciIa W JEeCSITUYHbIE JpOOH, HAXOIUTh
' MPUOJIMKEHUS YUCEN
COOTHOCUTBH TOUKY Ha KOOPAMHATHON NMPSIMOM C COOTBETCTBYIOIIMNM €11
1.6 YUCJIOM M M300pa)kaTh 4YMCJIa TOYKAMU Ha KOOPAMHATHOW MPSMOiA,
HAaXOJUTh MOAYJIb YUCIA
17 COOTHOCUTH  TOYKY B MPAMOYTOJIBHOM  CHUCTEME KOOpPAWHAT
' C KOOpJWHATAMU ATOW TOYKHU
13 OkpyrfisiTh  1e7ble  YHhcia W JeCSITUYHbIE JpOOH, HAXOIUTh
' MPUOJIVKEHUS YUCE
2 UuciioBbie U OYKBEHHBIE BHIPAKEHHUS
[lonnmath U ynoTpeosiTh TEPMHUHBI, CBS3aHHBIE C 3alMChIO CTEIIEHU
2.1 4HCJIa, HAXOJWUTh KBajapar W KyO0 dYHCHIA, BBIYUCIATH 3HAYCHUS
YHMCJIOBBIX BBIPAXKEHUH, COAEPIKALIUX CTEICHH
29 [Tonp30BaThCA MpU3HAKAMU JETUMOCTH, PACKIIAIbIBATh HATYPAIbHbIE
' 4KCIIa Ha IPOCTBIE MHOXKUTENN

87




depnepanbHaa paboyas nporpamma | MatemaTmka. 5-9 knaccbl (6a3oBblIi

2.3

[lonp30BaThCs MaCH_ITa6OM, COCTaBJIATH MPOIIOPUKUH M OTHOIICHUA

24

Vcnonb3oBath OYKBbI JJii  O00O3HAUEHUS 4YHUCET TMpU  3aMKCH
MaTeMaTUYECKUX BBIPAKCHUM, COCTABIISITh OYKBEHHBIC BBIPAKEHUS U
(bopMyIIbl, HAXOUTH 3HAUYEHUS OYKBEHHBIX BBIPAXKEHUN

2.5

HaxonnTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA

Pemmenne TeKCTOBBIX 3aga4

3.1

Peniate MHOIOIIaroBbie TEKCTOBBIC 3aJJa4u apI/I(i)MGTI/IIIGCKI/IM CII0COOOM

3.2

Pemartn 3aJla4u, CBA3AaHHBIC C OTHOHMICHHUCEM, IPOIIOPIHNOHAJIBHOCTBIO
BCIIMYMWH, IIPOOCHTAMH, PCIIATb TPH OCHOBHBIC 3ala4M Ha I[pO6I/I
1 ITPOLCHTHI

3.3

Pemarts 3aJa4H, COACpIKAIIHUC 3aBUCHUMOCTH, CBJA3BIBAIOIINC
BCIMYMHBI: CKOPOCTb, BpCEMA, pPaCCTOAHUC, IMLCHY, KOJIUYCCTBO,
CTOUMOCTD, IIPOU3BOAUTCIBHOCTL, BPCM:, 00BeM pa6OTI>I, HCIIOJIB3Y:
apI/I(l)MeTI/I‘-ICCKI/IG IICﬁCTBPIH, OOCHKY, IIPHKHUIKY, IIOJb30BATbLCA
CAMHHUIaMHU U3MCPCHUA COOTBCTCTBYIOINX BCININH

34

CocTaBiATh 6YKBGHHI>I€ BBIPAKCHHA 110 YCJIOBHUIO 3aJa9nU

3.5

M3Bnekats  uHGOpMAIMIO, TMPEJACTABICHHYI0 B  Taliulax, Ha
JIMHENHOU, CTONOYATOMN 1581051 KpPYrOBOM auarpammax,
WHTEPIPETUPOBATH MPEACTABICHHBIE JTAHHBIE, UCIIOJIb30BATh JTAHHBIC
[IpU PELICHUU 3a1a4

3.6

[IpenacraBisate  uHGOPMAIMIO C TOMOIIBIO TAaONMUI, JTUHEHHOMN
M CTOJIOUATON Auarpamm

Harnsanaa reomerpust

4.1

[IpuBoANTs TpHUMEPHl OOBEKTOB OKPYXKAIOLIETO0 MHPA, HMEIOIINX
(opMy HM3yYEHHBIX T'€OMETPUYECKUX IIOCKUX M MPOCTPAHCTBEHHBIX
(Guryp, npuMepbl paBHbBIX 1 CAMMETPUYHBIX (PUTYp

4.2

300pakaTh C TOMOIIBI0 [HMPKYJS, JHHEHKHA, TpaHCHIOPTHUpa Ha
HEJIMHOBAaHHOM W  KjeTyaTod Oymare H3y4yeHHbIE  IUIOCKHE
reoMeTpuyeckue pUrypsl u KoH(QUrypauuu, CAMMETPUYHbIE (UTYPBI

4.3

[lonb30BaThC TEOMETPUUECKUMHU TOHATHSIMHU: PaBEHCTBO (uUryp,
CUMMETPUS; UCIIOJIb30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C
CUMMETPHUEN: OCh CHMMETPHH, LICHTP CUMMETPUU

4.4

HaxonuTe BeNMYMHBI YIII0B U3MEPEHUEM C MOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YTJIbl 3aJJaHHOM BEJIWYHWHBI, TMOJIb30BaTHCS MPHU PEUICHUU
3a7a4 rpaJlyCHOM MEpOM YIJIOB, PacliO3HaBaTh Ha YEPTEXKAX OCTPBIN,

[IPSIMOU, PA3BEPHYTHIA U TYIIOM YTJIbI

88




depnepanbHaa paboyas nporpamma | MatemaTmka. 5-9 knaccbl (6a3oBblIi

4.5

BpluuciAte  JUIMHY ~— JIOMAHOM,  IIEPUMETP  MHOIOYI'OJIBHUKA,
[I0JIb30BaThCA €AVMHULAMM W3MEPEHUS JUIMHBI, BBIPAXATh OJHHU
€IUHULIBI U3MEPEHUS JUIMHBI Yepe3 APyrue

4.6

HaXOILI/ITL, HCIIOJIB3YS YCPTCIHKHBIC MHCTPYMCHTHI, PACCTOAHUA: MCKIY
JABYMA TOYKAMU, OT TOYKH 10 HpﬂMOﬁ, JJINHY IIYTH Ha KB&I[p&THOfI CCTKC

4.7

Beruucnars miomanas (Quryp, COCTaBICHHBIX U3 MPSIMOYTOJIbHUKOB,
MCII0JIb30BaTh pa30MeHUe Ha MPSAMOYTOJIbHUKHU, HA paBHbIE (QUTYPHI,
NOCTpaMBaHWE JIO0 TMPSAMOYTOJbHUKA, TOJb30BATHCSI OCHOBHBIMU
CAMHUIIAMU U3MEpPEHHUs IUIOIIAau, BBIPAXKATh OJHU  €IUHUIIBI
M3MEpPEHUs IJIOIIAIU Yepe3 Apyrue

4.8

Pacrio3HaBaTh Ha MOJENSIX W HM300paXEHUSAX MHPAMUIY, KOHYC,
LWIMHIpP, WCIOJIb30BaTh TEPMHMHOJIOTHMIO: BEpIIMHA, pedpo, TpaHb,
OCHOBAHME, pa3BepTKa

4.9

N300paxkath Ha KJIeT4aTOl OyMare mpsiMOYroJIbHBIN NapaijiesIenuIe

4.10

Bbrauciasate 00beM  IPSAMOYTOJIBHOTO — Iapajulesienunena, Kyoa,
M0JIb30BATHCS OCHOBHBIMH €IMHULIAMH U3MEPEHUS 0O0BbEMa

4.11

Pemath HCCJIOKHBIC 3aJlaivd Ha HaX0XICHHUC TI'COMCTPHUYCCKUX
BCJIMYMH B IIPAKTUYCCKUX CUTYAHUAX

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHMS
1 HarypanbHbie uncna
Apudmeruueckue ACUCTBUS ¢ MHOTO3HAYHBIMU HATypaJIbHBIMU UYHCIIAMH.
11 UucioBbie BbIpaXEHHS, TOPAIOK JIEWCTBHM, HMCHOJb30BaHUE CKOOOK.
' Mcronp30BaHME TPU BBIUKCICHUSIX MEPEMECTUTENBHOTO U COYETATEIBLHOTO
CBOWCTB CJIOKEHUSI U YMHOXKEHUSL, PACTIPEIEIUTEIBHOIO CBOMCTBA YMHOXKEHHSI
1.2 |OxpyrieHne HaTypaJIbHBIX YHACENT
13 JleauTenu v KpaTHBIC YMCIIa, HAUOOJIBIINA OOIMI IeTUTENIb 1 HaUMEHBIIICE
' oO1ee kpaTHoe. [lenMMoCTh CyMMBI B IPOU3BEICHUS
1.4  |JleneHue ¢ OCTaTKOM
2 Jlpobu
)1 OObIKHOBEHHAs1 1p0oOb, OCHOBHOE CBOMCTBO JpOOH, COKpaIleHHe ApoOei.
' CpaBHeHUE U yHops0UMBaHue Ipobei
29 PemeHre 3a1a4 Ha HAX0XKIEHUE YaCTH OT LEJOTO U LIEJOTr0 0 €ro YacTH.
' JI[poOGHOE YnCII0 KaK pe3ysibTat JeIeHUs
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[IpencraBneHne  AecATUYHOM Jpodu B BHIE OOBIKHOBEHHOH JIpodu

2.3 . .
1 BO3MOXHOCTb MPEICTABICHUSI OOBIKHOBEHHOU JPOOU B BUJIE ACCATUUHON
JlecsiTuuHble JIpoOM M METpUYECKas cucTeMa Mep. ApudpMmeTudyeckue

24  |1eiicTBUS M YHUCIIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMH M JI€CATHYHBIMHU
TpOOSIMHU

)5 OtHomienue. [leneHne B JaHHOM OTHOUIeHWH. MacmTal, mpomnopiusi.

' [[pyuMeHeHnEe TPONOPUUNA PU PELICHUN 3a1a4
[lonsiTue nponeHTta. BeluuciaeHue npoueHTa OT BEJIWYUHBI U BEIMYHHBI

2.6 o ee mpoIEHTY. BripaxkeHrue mpoleHTOB JECITUYHBIMU ApoOsamu. Pemienue

3a/1a4 Ha IPOLEHTHI. BrIpa)keHue OTHOIEHUS BEJIUYHH B IIPOLEHTAaX
3 [10J10KUTENBHBIE U OTPULIATEIIBHBIE YUCIIA
[lomoxuTenbHbIE U OTpULlaTENbHbIE yncia. Llensie uncna. Moayne yucia,

3.1 |reomeTpuueckass MHTepHpeTanus MoAyils yucia. M3o0paxeHue uucen Ha
KOOPJIMHATHOM NpsIMON. YncioBbIe MPOMEXYTKH. CpaBHEHUE YHCEIT

39 ApupMeTnyecKkrue JCUCTBHS C TMOJOXHUTEIbHBIMU W OTPULATEIbHBIMU

' JHCIIAMA
[IpsiMoyroJibHAas ccTeMa KOOpAMHAT Ha MIIOCKOCTU. KoopimHaThl TOUKKM Ha
3.3 |miockoctu, abcuucca u opauHaTta. IlocTpoenume Ttouek M (uryp Ha
KOOPJAMHATHOW MJIOCKOCTH
4 byKBEHHBIE BBIPAKEHUS
[Ipumenenne OykB A 3aldCH  MaTEMaTHYECKUX  BBIPAXKEHHUH U
41 npemsoxkennii.  CBolicTBa  apud@meTHdyeckux  AecTBUU. BykBeHHBbIE
' BBIPKEHUS M YHCIIOBBIE TIOJICTAHOBKH. ByKBEHHbIE pABEHCTBA, HAXOXKICHHE
HEU3BECTHOIO KOMIIOHEHTA
49 dopmysbl, GopMyIIbl IEpUMETPA U TUIOIIAIM IPSIMOYTOJIbHUKA, KBAJpara,
' o0beMa Tapaie/ienunea u Kyoa
5 PelieHne TEKCTOBBIX 3a1a4
5.1  |PemeHue TEKCTOBBIX 3a/1a4 apU(PMETUUECKUM CIOCOOOM
55 Perenue gornueckux 3ajad. Perienue 3agad nepebopomM BCeX BOZMOKHBIX
' BapUAHTOB
Pemenue 3agad, COAEPXKAIIMX 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYUHBI:
CKOpPOCTb,  BpEMs, pAcCTOSHHUE, I1I€Ha, KOJMYECTBO, CTOMMOCTD,
5.3  [OpOW3BOAUTENBHOCTH, BpeMs, 00beM paboThl. ENMHUIIBI U3MEPEHUS: MACCHI,

CTOUMOCTH, pPacCCTOAHHUA, BPEMCHH, CKOPOCTH. CBs13b MCKAY CAWMHHULIAMH

M3MCPCHUA KEDKI[OI\/'I BCJINYHMHBI
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Perienue 3a1a4, CBsA3daHHBIX C OTHOIICHUCM, MPOINOPIHNOHAIBHOCTBIO

54
BEJIMYMH, MPOIICHTaMU; PEIlIEHHEe OCHOBHBIX 3aJ1a4 Ha IPOOU U MPOLIEHTHI
55 OneHka U MpUKHUIKA, OKpyTrieHue pesyibrata. CocraBiieHHe OYKBEHHBIX
' BBIPKEHUI 110 YCIOBUIO 3a/1a4U.
5.6 [IpencraBieHnre JaHHBIX C MOMOIIBIO Tabnuil U auarpamm. CrtonO4darbie
' nuarpaMMbl. UTeHHE KPYTOBBIX JIMarpamMm
6 Harnsinnast reometpust
6.1 Touka, mpsiMas, OTpPe30K, Jy4, Vyroi, JIOMaHasi, MHOTOYTOJbHUK,
' YEeTBHIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
62 B3anMHOe pacnosio’keHue JIBYX MNPSAMBIX Ha IUIOCKOCTH, IMapalijielibHbIe
' MpsIMbIC, TIEPIICHANKYIISIPHBIE TIPSIMBIC
6.3 3MepeHne pacCTOSHUI: MEXAY IBYMS TOYKaMH, OT TOYKH 10 MPSIMOH,
' TUTHMHA MapIIpyTa Ha KBaJAPAaTHOU CETKE
6.4  [3mepeHue 1 MOCTPOECHUE YTIIOB C TOMOILBIO TPAHCIIOPTHPA
6.5 Byl TpEyroJbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYIOYTOJbHBIM,
' [paBHOOEPEHHBIN, pABHOCTOPOHHUI
6.6 UetbipexyroabHuk. [IpsAMOyroiabHHUK, KBaapar: HCIOJIB30BAHUE CBOMCTB
' CTOPOH, YIJIOB, IHArOHaJICH
300paskeHre reoMeTpuueckux (GUryp Ha HEJIMHOBAaHHOW Oymare
6.7 |c WUCHOJb30BAaHUEM LHUPKYJA, JIMHEWKH, YroJIbHUKA, TPaHCIOPTHUPA.
[locTpoenus Ha KieTyaTon Oymare
6.8  [[IlepumeTp MHOTOYTOJIbHHUKA
[lonsiTue  mnomaau  QUryphl, €OUHUIBI  W3MEPEHUS  IUIOMIA[IH.
6.9 [[IpubnuxeHHOE M3MEpEHHUE IUIONMAAU PUTryp, B TOM YUCIE HA KBAJPAaTHON
CeTKe
6.10 [IpubmmkeHHOE U3MEPEHUE TMHBI OKPYKHOCTH, TUIOMIAIN KpyTa
6.11 CummeTpusi: LEHTpalibHas, oceBas U  3epkanbHas.  [loctpoeHue
' CUMMETPUYHBIX PUTYD
Harnsaasie NIPECTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajuiesenunesn, Kyo, npusma, nupamuaa, KOHyc, HWIMHID, map u cdepa.
6.12 300paskeHre  mpocTpaHCTBeHHbIX  ¢uryp.  [lpumepbr  pas3BepTok
' MHOTOTPAHHHMKOB,  LWJIWHApa W  KoHyca. Co3gmaHue — mojenen
MPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MPOBOJIOKH, IJIACTUIIMHA U JPYTHUX
MaTepHuasoB)
6.13 [lonsiTue o6bema, enUHUIIB U3MepeHus o0beMa. OOBEM TPSIMOYTOIBLHOTO

napajuienenumnena, kyoa
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7 KJIIACC
IIpoBepsiemble TpeOOBaHUS K pPe3y/JIbTATaM OCBOCHHS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpPamMMbl
Kon [IpoBepsieMble MPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IIPOBEPSEMOT0 |00pa30BaTEIHLHOM IPOTPAMMBI OCHOBHOTO 00IIIETO 00pa30oBaHUs
pe3yibTara
| Uucna v BBIYMCIEHUS
11 BbINoIHATS, codyeras  yCTHbIE W  NUCBMEHHBIE  TPUEMBI,
’ apupMeTHIECKUE NEHCTBUS C PAIMOHAIBHBIMU YHCIIAMH
HaxoguTe  3HaueHHUs]  YUCIOBBIX  BBIpAXKEHUW,  MNPUMEHATH
1.2 pa3HO00pa3Hble CIOCOOBI U MPUEMbl BBIUUCICHUS 3HAYCHUN APOOHBIX
BBIPKEHUMN, COIEpKAIINX OOBIKHOBEHHBIC U JICCSITUYHbBIE APOOH
[lepexoquTe OT oOAHOM (OpPMBI  3almKMCh YUCEN K  JIPYrou
13 (mpeoOpa3oBbIBaTh  JACCATUYHYIO  JpoOb B OOBIKHOBEHHYIO,
’ OOBIKHOBEHHYI0O B JECATHYHYIO, B YAaCTHOCTU, B OECKOHEUHYIO
NIECATUYHYIO IPOOB)
1.4 CpaBHUBATH U yHOPSAIOYMBATH PALIMOHAIIBHBIC YHCIIA
1.5 OKpyrisTh uncia
BbINOMHATS NPUKUIKY U OLIEHKY PE3yJibTaTa BBIYMCIECHUW, OLEHKY
1.6 3HAUYCHUM  YUCJIOBBIX  BBIPAXKEHHHW.  BBINIONHATH  AEHUCTBHUS CO
CTENEHSIMU C HAaTypaJbHBIMH MOKa3aTEIsIMU
17 [IpuMeHATh TPU3HAKK JEIUMOCTH, pa3JIOKEHUE HA MHOKUTEIU
' HATypaIbHBIX YHCEI
Pemiath ~ NpakTUKO-OPUEHTHUPOBAHHBIE  33Ja4d,  CBSI3aHHbBIE C
OTHOUIEHUEM BEJIMYMH, MPOTOPLIHUOHAIBHOCTHIO BEJINYMH,
1.8 OPOLICHTAMH, HWHTEPIPETUPOBATh PpE3yJIbTaThl PEHICHUS  3a1ay
C YUY4ETOM OrpPaHUYEHUH, CBSI3aHHBIX co CBOMCTBaMU
paccMaTpUBaEMbIX 0OBEKTOB
2 Anredpanyeckue BhIPAKEHUS
71 Hcnonb30BaTh  anreOpandyeckyrd TEPMHUHOJOTHUIO UM CUMBOJMKY,
' NPUMEHSTH €€ B IPOLIECCEe OCBOEHUS yueOHOTO MaTepHalia
59 Haxomuth  3HaueHUs: OYKBEHHBIX BBIPAKEHUN TMPU  3aJaHHBIX
' 3HAYCHUSX TIEPEMEHHBIX
)3 BbInoniHAT,  1peoOpa3oBaHusl 1IEJIOT0  BBIPAKEHHS] B MHOTOWIECH
’ NpUBEACHUEM MOJJOOHBIX CIIAra€MbIX, PACKPBHITUEM CKOOOK
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BrbInoaHATh YMHOXCHHC OJHOYJICHA HAa MHOI'OYWICH WM MHOI'OYJICHAa

2.4 Ha MHOTOYJICH, IPUMEHATH (POPMYJIBI KBajpara CyMMBbl W KBajapaTa
pa3HOCTH
OCyIEeCTBIATh Pa3IOKEHHUE MHOTOYJIEHOB HA MHOYKUATEIU C TOMOUIBIO
2.5 BBIHECEHUS 32 CKOOKH OOIIEr0 MHOKHUTES, TPYIIIUPOBKU CJIAraeMbIX,
npuMeHeHUs1 OPMYJT COKPAIIEHHOTO YMHOKEHUS
’ 6 [IpuMeHATh MpeoOpa3oBaHmsi MHOTOYJICHOB JIJIS PEIICHUS Pa3IMIHbIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEKHBIX [IPEIMETOB, U3 PEATBHOUN MPAKTUKHU
27 Mcnonb30BaTh CBOKMCTBA CTENEHEN C HATYPaJbHBIMU MOKA3aTEISIMU
' U1 TIpe0oOpa30BaHuUs BRIPAKCHHIMA
3 YpaBHEHUSI 1 HEPABEHCTBA
PemaTe JIMHEHHBIE YpaBHEHUS C OJHOM IEPEMEHHOW, NPUMEHSA
3.1 MpaBUiia Mepexoaa OT UCXOJHOTO YPAaBHEHUSI K PABHOCUIIBHOMY €MY.
[IpoBepATh, SIBIASETCA JIX YUCIO KOPHEM YPaBHEHUS
39 [lpumensTs  rpaduyecKkue METOAbl TMPH  PEIICHUU  JIMHEHHBIX
' YPABHEHHI U KX CUCTEM
33 [TonGupaTh NpUMeEpPHI Map YUCEN, SABIISIOUIUXCS PEIICHUEM JIMHEHHOTO
' YpaBHEHUS C ABYMS IEPEMEHHBIMU
CTpouTh B KOOPJIMHATHOM TIJIOCKOCTU TpapuK JTUHEHHOTO ypaBHEHUS
34 C IByMsl MIEPEMEHHBIMU; TOJB3YSACh TpauKOM, TPUBOJAUTH PUMEPHI
pelIeHUs ypaBHEHUS
35 PemaTe cucTembl ABYX JIMHENHBIX YPABHEHUH C IBYMs IEPEMEHHBIMH,
' B TOM YHCIIe TpaprUECKU
CocTaBisTh U peniaTh JUHEHHOE YpaBHEHHUE WM CUCTEMY JIMHEHHBIX
3.6 YpaBHEHUH MO YCIOBUIO 33141, MHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1aud MOJYyUYCHHBIN pe3ysbTaT
4 Koopaunate! v rpaguku. OyHKIUH
N300pakaTh Ha KOOPAWHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpAMHATaM, Jy4Yd, OTPE3KH, WMHTEpPBAJIbI, 3aMUCHIBATH
YICJIOBBIC TPOMEKYTKH Ha aNreOpandeckoM sI3bIKe
40 OTMeuyaTh B KOOPJMHATHOW IUIOCKOCTH TOYKH TIO 3aJaHHBIM
' KOOpIUHATaM
43 Ctpouth rpaduku JuHeWHbIX QyHKIMA. CTpouTth Tpaduk QyHKIUU

y = |x|
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4.4

OnucelBaTh ¢ NOMOIIbIO (PYHKUIMH HM3BECTHBIE 3aBUCUMOCTU MEKIY
BEJIMYMHAMU: CKOpPOCTb, BpEMS, PpACCTOSHME, IIEHY, KOJIMYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTh, BpEMSI, 00BEM pabOTHI

4.5

HaXOILI/ITB 3Ha4YCHHUC (i)YHKHI/II/I I10 3HAYCHHIO €C apIryMCHTA

4.6

[lonnmary rpaduyeckuit cmoco® TPENCTaBICHHS U aHAIK3a
nH(pOpMallMK, H3BJIEKAaTh M HMHTEPIPETUPOBATH HWH(MOPMALUIO U3
rpaUKOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEM

BeposTHOCTB 1 CTaTUCTHKA

5.1

Uwutath nHOpMAITIIO, TPEACTABICHHYIO B TaOIUIAX, HA JUArpaMMax,
MPEACTABIATh JaHHBIE B BHJIE TaOJIWIl, CTPOUTHh JHATPAMMBI
(cTonbuKoBbIe (CTOIOYATHIC) U KPYTOBBIE) 110 MACCUBAaM 3HAYCHU I

5.2

OnucelBaTh ¥ HMHTEPHPETUPOBATH PEATbHBIE YHUCIIOBBIE JIaHHBIE,
[pE/ICTABJICHHbBIE B TA0OINIIAX, HA IUArpamMMax, rpapukax

53

Hcnonb30BaTh TUTSt OTHUCaHUS JAHHBIX CTaTUCTUYECKHUE
XapaKTEPUCTHKU: CpeAHee apu(pMeTUIECKOe, MEIuaHa, HanboJbLIee U
HAaVMEHbBIIEE 3HAUCHUS, pa3Max

54

Hmets nipencTaBieHue O CIy4alnHOM N3MEHYMBOCTH Ha MpUMeEpax IEH,
(GU3UYECKUX  BEJIMYMH, aHTPONOMETPUYCCKMX JaHHBIX, HMETh
MPEICTABJIEHUE O CTATUCTUYECKON YCTOMYHUBOCTH

['eomeTpus

6.1

Pacnio3HaBaTh M3y4Y€HHbIE T€OMETPUUYECKUE (DUTYpBI, ONMPEAENITh HX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTb T'€OMETpUYECKUe (UTYpHI,
BBINIOJIHATh YEPTEKHU IO YCIOBHIO 3anaud. V3mepsaTh JUHEHHBIE U
YTJIOBbIE BEIMYMHBL. PelaTeh 3aa4n Ha BBIYMCIIEHUE AJIMH OTPE3KOB U
BEJIMYMH YIJIOB

6.2

Jlenath rpyOyr0 OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIMUUH MPEIMETOB B
peanbHOM JKM3HHU, Pa3MEpPOB NPUPOJHBIX OOBEKTOB. Pasznuuath
pa3Mephl 3TUX 0O0BEKTOB IO TMOPSAIKY BETUINHBI

6.3

CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a/1a4am

6.4

[Tonp30BaTHCS MPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCHOJIb30BAaTh
MPU3HAKU ¥ CBOMCTBA paBHOOCAPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUN
3a1a4y

6.5

[TpoBOAUTH JIOTUYECKHE  PACCYXKIEHUS C  HMCIOJIb30BAaHUEM
FEOMETPUUYECKUX TEOPEM

6.6

[Tonp30BaThCA MIPU3HAKAMU pPaBEHCTBA MPSAMOYTOJIbHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEIWAHbI, MPOBEACHHON K TUIIOTEHY3€E

[IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHNY T€OMETPUYECKUX 3a1a4
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6.7

Onpenenars MapauieabHOCTh NPSIMBIX C MOMOIUBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMHU cekyllas. OnpenensaTh NapaiieIbHOCTh MPSIMBIX C
[IOMOILBIO PABEHCTBA PACCTOSHHUM OT TOYEK OJHOM NPSMOM 1O TOYEK
NPYroy npsiMoi

6.8

Pemats 3a1aum Ha KieT4aTo Oymare

6.9

[IpoBOINUTH BBIYKMCIECHUS W HAaXOAUTh 4YHUCJIOBblIE U OyKBEHHbBIE
3HAYCHUS YIVIOB B TE€OMETPUYECKHUX 3aJayax C HCIOJIb30BAaHUEM
CYMMBI YIJIOB TPEYIOJIbHUKOB U MHOTOYTOJBHHUKOB, CBOWCTB YTJIOB,
00pa3oBaHHBIX NpPU MEPECEUCHUM JIBYX NapaUIEIbHBIX MPSIMBIX
CeKyllen. Pemars npakTruyecKue 3a1a4n Ha HaX0XKACHUE YIIIOB

6.10

Bragetp NOHATHEM TIE€OMETPUYECKOr0 MecTa TO4YeK. YMETh
onpenensTh OUCCEKTPUCY YIVIa U CEPEIWHHBIA MEePIEHIUKYISp K
OTpPE3Ky KaK F€OMETPUUYECKHE MECTA TOUEK

6.11

DOopMyIIMpOBaTh  ONPENEICHHUS] OKPY»KHOCTH W Kpyra, XOpAbl
U JUaMeTpa OKPYKHOCTH, IIOJIb30BATbCS MX CBOMCTBAMHU. YMETh
[IPUMEHATH 3TU CBOMCTBA IIPU PELICHUU 3aa4

6.12

Brnagetp MOHATMEM OMMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH,
yMeTb HaxoiauTh ee 1eHTp. [lonmp3oBaThes (akTamMu O TOM, 4YTO
OMCCEKTPHUCHI YIIIOB TPEYTrOJIbHUKA MEPECEKAIOTCs B OJHOM TOYKE, U
0 TOM, UYTO CEPEINHHBIC MEPIEHANKYJISAPbI K CTOPOHAM TPEYTOJIbHUKA
[IEPECEKAOTCS B OJJHOU TOUKE

6.13

Brnagere NOHATHEM KacaTelbHOW K OKPYXHOCTH, IOJIb30BaThCS
TEOpPEMOl O MEpPHEeHIUKYSIPHOCTH KacaTelbHOM M paauyca,
[IPOBEICHHOIO K TOUKE KACAHUS

6.14

Ilonp30BaThCs HpOCTCfIH.IPIMPI rCOMCTPUUICCKMMHU HCPABCHCTBAMU,
IIOHHUMATh UX HpaKTI/I‘lCCKI/Iﬁ CMBICJI

6.15

[IpoBOOUTE OCHOBHBIE T'€OMETPUUECKUE IMOCTPOEHUS C IMOMOIIBIO
LIUPKYJISL U TUHEUKU

IIpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon IIpoBepsieMblii 2JIEMEHT CONECPIKAHUS
1 YHucna u BBIUKCIICHUSA
JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aMKCH
1.1  |mpoGeit k apyroil. IloHaTHe parMoHAIBLHOTO YHCIIA, 3alUCh, CPaBHEHHE,
YIOPSIA0UMBAHUE PAIMOHATIBHBIX YHCEI
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ApI/I(bMCTI/I‘IeCKI/Ie JICUCTBUS C paduOHAJIbHBIMHA YHCJIaMH. Pemenue 3amau

1.2 .
U3 peabHOM MPaKTUKU Ha YacTH, Ha Apoou
13 CreneHb ¢ HaTypaJbHBIM TMOKa3aTeJeM: OIpelesieHue, MmpeoOpa3oBaHUe
' BBIPAKEHUI HA OCHOBE OIPEAEIICHHUS, 3aITUCh OOIBIINX YUCEI
14 [Ipo1ieHThl, 3aMKCh MPOLIEHTOB B BUE IPOOU U APOOH B BUJE MPOIEHTOB.
' Tpu OCHOBHBIE 33]1a4M Ha MMPOLICHTHI, PEIICHUE 33/1a4 U3 PEeaIbHON IPAKTUKU
15 [[puMeHEHHE  TPU3HAKOB JEIMMOCTH, PAa3jOKEHHE Ha MHOXKHUTEIN
' HATypaJbHbIX YUCEI
16 PeanbHble ~ 3aBUCUMOCTHM, B TOM 4YHClIe TmpsMas W oOpaTHas
' [IPOITOPLUOHAIBHOCTH
2 AnreOpanyecKne BbIPaXKEHUS
71 [ lepeMeHHBIE, YUCITOBOE 3HAYEHUE BBIPAXKECHUS C IEPEMEHHOM. JlOITyCTUMBIE
' 3HAYCHMSI [IEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTA  MEXJy BEIUYMHAMU B BHJE (POPMYIIBL.
' Borunciienus mo Gpopmyinam
)3 [IpeoOpa3zoBaHnne  OYKBEHHBIX  BBIPDAKEHHM, TOXKJIECTBEHHO  DPaBHBIE
' BBIPAKEHUS
2.4  |CBoiicTBa CTENEHU C HATypaJbHBIM MTOKa3aTesIeM
)5 OnHowieHbl 1 MHOTOWIEHBI. CTeneHb MHOTOUJIeHA. Cli0KeHUE, BEIUUTAHUE,
' YMHOKEHHE MHOTOYJICHOB
@DopMyJIbl  COKpPAILIEHHOTO YMHOXEHUS: KBaJpaT CYMMBbl M KBajpar
2.6 pazHoctu. Dopmysia pa3HOCTH KBajpaToB. PaznokeHHe MHOTOWICHOB Ha
MHOKHUTENN
3 YpaBHEHHUs
3.1 YpaBHeHHE, KOpPEHb YpaBHEHHs, MpaBuia NpeoOpa3oBaHUs ypaBHEHUS,
' PAaBHOCWJIBHOCTh YPABHEHUI
39 JInHelHOE ypaBHEHHWE C OJHOM INEPEMEHHOW, YHUCIO KOPHEU JIMHEUHOIO
' YPaBHEHUs, pEUICHUE JIMHEWHBIX YPABHEHUMN
33 CocTaBneHue ypaBHEHHMI 110 YCIOBUIO 3a7aud. PellieHne TeKCTOBbIX 3a/1a4
' C TIOMOIIIBIO YpaBHEHUN
3.4  |/luHeliHOE ypaBHEHHE C IBYMs [IEPEMEHHBIMU U €ro rpaduk
Cucrema IByX JIMHEWHBIX YpaBHEHUW C ABYMs NEpeMEHHbIMH. PerieHune
3.5 |cucTeM ypaBHEHHI cIOCOOOM MOJICTaHOBKU. [IprMephl pelieHnst TEKCTOBbBIX

3a71a4 C IOMOILBIO CUCTEM YPaBHEHUMU
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4 Koopaunatel u rpaduku. yHkimm
4.1 [KoopauHaTa TOYKH HA MPSIMOI
49 UuciioBble NPOMEXYTKU. PaccTosiHue MeXy AByMsI TOUKaMU KOOPIUHATHON
' PSIMOIA
43 [IpsimoyroiibHast cuctema koopauHat, ocu Ox u Oy. Adcuucca 1 opauHATA
' TOYKH Ha KOOPAUHATHOM INIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHbIX popMynamu. UteHne rpadukoB peanbHbBIX
' 3aBHCUMOCTEH
4.5  [lounstue pynkuuu. ['padux dpynkuuu. CoiicTBa GyHKIMIA
4.6  |lunciinas pynkiws, ee rpaduk. ['paduk dyukimn y = [x|
47 ['padmueckoe pelieHue JMHEHHBIX YpPAaBHEHUH M CUCTEM JIMHEHHBIX
' ypaBHEHUH
5 BeposTHOCTB U CTaTHCTUKA
[IpencraBieHne NaHHBIX B BUJE TaONUII, 1UarpaMM, rpadukoB. 3aroiHeHue
Ta0JIML, YTEHHWE U MOCTPOEHUE Auarpamm (CTOJIOMKOBBIX (CTOJIOYATHIX) U
5.1 [kpyroBbix). UteHue rpauKOB pealbHbIX IpoleccoB. V3BneueHue
uHbOpMallMy M3 JUarpaMM M TaOJUI, WUCIIOJIb30BAHUE M HHTEpIpEeTaIus
TAHHBIX
OmnucarenpHasi CTaTUCTHKA: cpeAHee apudmMeThyeckoe, MenuaHa, pa3Max,
5.2  |HauOosblllee 1 HAMMEHbIIEE 3HAYEHUSI HAabopa YUCIOBBIX AaHHBIX. [IpuMepsl
CIIy4ailHOM W3MEHYUBOCTH
CrydailHbIil SKCIIEpPUMEHT (OMBIT) U ClydaitHoe coObITHE. BeposTHOCT, U
53 |1acToTa. Posib MaioBEpOSATHBIX M MPAKTHUUECKU JOCTOBEPHBIX COOBITUI B
' npupoze U B o0uiecTBe. MoHeTa 1 UrpaibHas KOCTh B TEOPUH BEPOSATHOCTEN
['pad, Bepmmna, pedpo. Crenens BepuMHbL. Yucio pebep M cymmapHas
54 creneHb BepinH. [IpencraBnenue o cBsiznoctu rpada. Lenu v uukist. [lyTtu
' B Tpadax. OO0xom rpada (ditmepoB myth). IIpenacraBienue 00
OpueHTHpOoBaHHOM rpade. Pemienue 3a1au ¢ noMmouibio rpados
6 ["'eomeTpus
HauvaibHble moHATUS reoMeTprun. Touka, nmpsimas, OTPe30K, Jy4d. YToJI. Buasl
6.1 |yrmoB. BepruxanbHble U CMEXHbIE yIuIbl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapaiensHOCTh U IEPIEHANKYISIPHOCTD IPSIMBIX
6.2 Cummetpuunble  urypsl. OCHOBHBIE CBONCTBA OCEBOM CHMMETPHHU.

[ [prMepbl CUMMETPHUH B OKPYKAIOILIEM MHUPE
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OCHOBHBIE MOCTPOEHUSI C MOMOIIBIO LIUPKYJS U JUHEHKU. TpeyrojabHuK.

6.3 .
BricoTa, MeinaHa, OMCCEKTpuUca, MX CBOMCTBA
6.4 PaBHOOEIpPEHHBI W PAaBHOCTOPOHHUU  TpeyrojpbHUKH. HepaBeHCTBO
' TPEYrOJIbHUKA
6.5 CBoiicTBa W TNpU3HAKU PaBHOOEAPEHHOTO TpeyrojbHuKa. [lpu3Haku
' paBEeHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBA ¥ NOpHU3HAKU NapauienbHbIX nOpsMbix. Cymma  yrjios
' TPEYroJIbHUKA. BHEIIHUE yTIiibl TPEYroJIbHUKA
[IpsAMOYTOJIbHBIA  TPEYroibHUK. (CBOHCTBO MEOUAHBl MPSIMOYTOJIBHOTO
67 [FPEYTOIBHUKA, NPOBEICHHOM K TunoreHy3e. IlpusHaku paBeHCTBa
' [PSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpSMOYTOIbHBIN TPEYTOJBHUK C YTJIIOM B
30°
HepaBeHcTBa B reOMETpPUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
6.8 |nuHE JIOMaHOW, Teopema O OoJsibllieM yriie W OOJbIIeH CTOpOHE
TpEyTroJbHUKA. [IeprieHIuKyIIsip 1 HAKJIOHHAs
6.9 ['eomeTprueckoe  MeCTO TOYeK. buccekTpuca yria HW  CepeauHHBIN
' [EPIEHANKYJISAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUEK
OKpyXHOCTp M KpYyI, XOpJa M JHAMETP, HUX CBOMCTBA. B3ammHoe
6.10 |pacnonoxkeHue OkKpykHOcTH U npsaMmou. KacarenbHas u cekymas
K OKPY’KHOCTH
6.11 OKpy>KHOCTb, BIIUCAaHHAs B yrojl. BrimcanHas u onucaHHas OKPYXHOCTH

TPEYTOJIbHUKA
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8 KIIACC
IIpoBepsiemble TpeOOBaHUS K pe3y/ibTaTaM 0CBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl
Kon [IpoBepsieMble MPEAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
IPOBEPSIEMOTO [00pa30BaTEIbHOM MPOTPAMMBI OCHOBHOTO O0IIIET0 00pa30BaHUS
pe3yibTara
| Uucna v BBIYMCIEHUS
Mcnonp30BaTh  HadyaJlIbHBIE  NPEACTABICHHUS O  MHOXKECTBE
11 NENCTBUTEIBHBIX YUCEN JJI CPAaBHEHMSI, OKPYIJICHHS] U BBIYHMCIICHUM,
' M300pakaTh JICUCTBUTENbHBIC YHCIA TOYKAMU Ha KOOPJUHATHOMN
[IPSIMOM
[IpuMeHATh TOHATHME aApUPMETUUYECKOTO  KBAaJPaTHOTO  KOPHS,
12 HAaXOJUTh KBaJpaTHbIE KOPHU, HCIOJB3Yd IMpPU HEOOXOJIUMOCTHU
' KAJIbKYJISITOP, BBIMOJHATH IPE00pa30BaHus BBIPAXKEHUH, COAEPKALIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEU
13 Vcnonp30BaTh  3amvcd  OOJIBIIMX M MajbIX YHCEI C IOMOIIBIO
' NEeCATUYHBIX Apo0el u creneneit uncia 10
2 Anredpanyeckue BbIPAKEHUS
[IpyMEHSATh TMOHATHE CTENEHUW C LEIbIM I0Ka3aTeJIeM, BBITOIHATh
2.1 MpeoOpa3oBaHusl BBIPAKECHUM, COJEpKaIIMX CTEMEHU C  IEJIbIM
[MOKa3aTeJIeM
BBIONMHAT, ~ TOXKIECTBEHHBIE  MPEOOpa3oBaHUs  paIlMOHAIBHBIX
2.2 BBIDQKCHW HAa OCHOBE IIPAaBWJI JEHCTBUM HaJ MHOTOWICHAMH U
anreOpandyecKuMu ApoosiMu
2.3 PacknapiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIN
24 [IpuMeHsaTh TpeoOpa3oBaHusl BhIPAKEHUN MJI PEIICHUS Pa3IMYHBIX
' 3a/1a4 U3 MaTeMaTUKH, CMEXXHBIX MTPEMETOB, U3 PEATbHON MPAKTUKU
3 YpaBHEHUSI U HEPABEHCTBA
PemiaTte JMHEHHBbIE, KBaJgpaTHblE YpaBHEHUS U palMOHAIbHbIC
3.1 YpaBHEHUS, CBOJSIIMECS K HUM, CUCTEMbI JBYX YPaBHEHHUH C JBYMs
[epEMEHHBIMU
[IpoBOAMTE MOPOCTEMIINE MCCIECIOBAaHUS YPAaBHEHUM W CUCTEM
39 ypaBHEHUH, B TOM 4YHUCIE C TPUMEHEHHEeM TpaduyecKux
' npencTaBlieHuid (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHE WJIM CHUCTEMa
YPAaBHEHUH PELICHHUs, €CJIU UMEET, TO CKOJIBKO, U IPOYEE)
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33

[lepexoquTs OT cioOBecHOW (OPMYIMPOBKH  3amadyd K €€
aIreOpanvdeckol MOJETH C TOMOIIBI0 COCTABIICHUS ypaBHEHUS
WM CHUCTEMbl YpPaBHEHUW, HMHTEPHPETHUPOBATH B COOTBETCTBHUH C
KOHTEKCTOM 3a/1a4d MOJYYEHHBIN pe3yJIbTaT

34

[IprMeHSTh CBOMCTBA YMCIOBBIX HEPABEHCTB JIJIsI CPABHEHMSI, OLICHKH,
penaTh JUHEHHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  rpadUyecKyl0  HIUTIOCTPAllMI0O  MHOMKECTBA  PEIICHUMN
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

DyHKIMU

4.1

[loHnMaTh W HCMOJIB30BAaTh (YHKIMOHAJIBHBIE MOHATHUA U  S3BIK
(TepMUHBI, CHUMBOJHMYECKHE OOO3HAUYECHHUS), OIpPENEIATh 3HAUYCHUE
(YHKUMM 1O 3HAYEHUIO apryMEHTa, ONPENENsATh CBOMCTBA (DYHKIIMU
o ee rpaQuKy

4.2

k
CTponTh rpaduKy 3IeMEHTapHbIX GYHKUME BHma: Y=_, y = X,

X

3 . .
y = X°, y = |x|, onuceIBaTh CBO#CTBAa YKCIOBOW (QYHKIHH MO €€

rpaduxy

BeposTHOCTB 1 cTaTUCTHKA

5.1

M3BnekaTh W TpeoOpa3oBbIBaTh WH(POpPMAIHIO, TPEACTABICHHYIO B
BUJe TAOMUIl, IUarpamMm, rpaduKoB, MPEICTABISATh JAHHBIC B BUIE
Ta0JINII, TUarpaMm, rpaguKoB

5.2

OnuceiBaTh JaHHBIE C IOMOIIBIO CTAaTUCTHYECKUX IOKa3aTeseu:
CpeAHUX 3HA4YeHUW U Mep pacceuBaHus (pa3Max, JIUCIEPCHUS U
CTaHJIAPTHOE OTKJIOHEHUE)

53

HaxoauTh 4acTOTHI YHCIOBBIX 3HAYEHHUI U YaCTOTHI COOBITHH, B TOM
quCJIe TI0 pe3yJibTaTaM U3MEpPEHUN U HaOII0ICHU I

54

HaxoauTh BEpOATHOCTH CIy4allHBIX COOBITUH B ONBITaxX, 3Has
BEPOSTHOCTH DJJIEMEHTAPHBIX COOBITHH, B TOM 4YHCJIE B OIBITaX
C PAaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU COOBITUSIMHU

5.5

Vcnonb3oBath rpaduyeckue  MOZENU:  JEPEeBO  CIy4allHOTro
PKCIIEPUMEHTA, AUarpaMMbl DUjiepa, YuciaoBas npsmas

5.6

OnepupoBaTh MOHATUSIMU: MHOXECTBO, MOAMHOKECTBO; BBIMOJIHATH
omiepalid  HaJl ~ MHOXKECTBaMH: OOBECIMHCHHE, IIepeceueHHUeE,
NTOTIOJIHEHUE;  TEePEUYUCHIATh  DJEMEHThl MHOXECTB, TMPUMEHATH
CBOICTBA MHOJKECTB
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5.7

Vcnonb30BaTh Trpaduyeckoe MPEeACTaBICHUE MHOXECTB M CBs3ei
MEKJy HAMM JUIsl OIMCAaHMS IPOLECCOB U SBJICHUH, B TOM YHUCIE
[PU PELIEHUH 33]1a4 U3 APYTHX y4eOHBIX MPEAMETOB H KYPCOB

['eomeTpus

6.1

Pacrio3naBaTth OCHOBHBIEC BHAbI YCTBIPCXYTOJIbHUKOB, HUX 3JICMCHTHI,
[M0JIb30BAaThC MX CBOMCTBAMU IIpu pCHICHUN T'COMCTPHUUCCKUX 3aaay

6.2

[IpuMeHATH CBOWMCTBA TOUYKH TEPECEUCHUS MEIWAaH TPEyTrOoJIbHUKA
(11eHTpa Macc) B pelieHruu 3a1ad

6.3

BiiageTe MOHATHEM CpeOHEH JMHUU TPEYroJibHHUKAa W Tpamneluu,
OPUMEHATh HMX CBOWCTBA IIPM PEIICHHMM T'€OMETPUYECKHUX 3aaad.
[Tonp30BaTeca Teopemont Paneca U TEOPEMOM O MPOMOPIIUOHATBHBIX
OTpe3Kax, IPUMEHATh UX JJI PEUICHUS IPAKTUYECKUX 3aa4

6.4

[[puMeHsATh,  MPU3HAKU TOJ0OMS TPEYrOJHHUKOB B  PEUICHUH
FEOMETPUYECKHX 3a/1a4

6.5

[lonb3oBaThesa Teopemoit [Iudaropa g pemieHus FeOMETPUYECKUX U
[pakTH4eckux  3agad. CTpouTh  MaTeMaTHYECKyK0  MOJEib B
MPAKTUYECKHUX 3a/1a4aX, CAMOCTOSATEIBHO JIeJIaTh YEPTEK U HAXOAUTH
COOTBETCTBYIOIINE JITTMHBI

6.6

Brnagers NMOHATHUSAMHM CHUHYCa, KOCMHYCa M TaHIE€HCA OCTPOro yria
PSMOYTOJIBHOTO TpEeyroyibHUKa. [lonbp30BaTbCs 3TUMH TOHATUSAMHU
NJ1s1 PELICHUS TPAKTUYECKUX 3a]1a4

6.7

BblyucisaTe (pa3iMyHbIMH  CIIOCOOAMM) IUIOLIAAbL TPEYroJbHUKA U
MUIOMIAAN MHOTOYTOJBHBIX (uryp (Mosb3ysach, T€ HEOOXOIUMO,
KaJbKyJIATOpoM). [IpuMeHsSTh MOJy4YeHHbIE YMEHUS B NMPAKTUYECKUX
3ajayax

6.8

Bianerb  NOHATUSAMM  BOMCAHHOTO W IEHTPAJIBHOTO  yIJa,
MCII0JIb30BaTh TEOPEMbI O BIMCAHHBIX yTJIaX, yIiiax MEXAy XOopAaMu
(CeKylMMH) U yIJIe MEXAY KacaTelbHOW U XOpJOW MpU PEHICHUU
FEOMETPUYECKHX 3a/1a4

6.9

Biiagete 1OHATMEM ONMCAHHOTO YETBIPEXYIOJbHUKA, NPUMEHSITh
CBOWCTBA OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELIEHUH 3a1a4

6.10

[IppuMeHATh NOJyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOMUTH
MaTEMaTUYECKUE MOJEIM JJi 3a7ad peaibHOM >KU3HU U MPOBOJUTH
COOTBETCTBYIOIIME  BBIUMCIEHUS C  [PUMEHEHUEM  MOoJ00us
Y TPUTOHOMETPHUH (ITOJIb3YSICh, I1€ HEOOXOAUMO, KaJIbKYISTOPOM)
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IIpoBepsieMble 31eMEHTHI COEPKAHUS

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 Uucna v BBIYMCIEHUS
11 KBaaparHbiii kopeHb u3 uucina. [loHsTue o0 HUppalOHATBLHOM YHCIE.
' JlecsiTuuHbie MPUOIMKEHUS UPPATMOHATBHBIX YHCETT
CpoiicTBa apu(MeTHUEeCKMX KBAJPATHBIX KOPHEH U HMX MPUMEHEHHUE K
1.2  [mpeoOpa3oBaHUIO YMCIOBBIX BRIPAKCHHUH M BBIUMCICHUSM. J|eHiCTBUTETBHBIC
qucia
1.3 CreneHs ¢ eNbIM TOKA3aTeNieM U €€ cBorMcTBa. CTaHIapTHAS 3alUCh YHCIIa
2 AnreOpanuecKkue BhIPaXKECHUS
)1 KBagparHbIii TPEXUWIEH,  Pa3JOKEHHE  KBaApaTHOTO  TpexXuieHa
' HA MHOXKHUTEIU
2.2 |Anre6panueckas 1po0b. OCHOBHOE CBOMCTBO alredpandeckoi qpoou
2.3  |CnoxeHue, BBIUUTaHUE, YMHOKEHUE, JIETICHUE anreOpandeckux Ipooei
24  |PanmoHabHBIC BEIPAKEHUS U UX ITPEOOpa3OBaHUE
3 'YpaBHEHUS U HEPABEHCTBA
31 KBanpaTHoe ypaBHeHHE, (opMysla KOpPHEH KBaJpaTHOrO YypaBHEHUSI.
' Teopema Bueta
3.2  |Pemienue ypaBHEHUH, CBOASIIMXCS K JINHEMHBIM U KBaIPaTHBIM
3.3  [[Ipocreiinue 1poOHO-pallMOHATILHBIC YPABHEHUS
['padrueckas uHTEpHIpETalUsl YPABHEHHUI C IBYMs IEPEMEHHBIMU U CUCTEM
3.4  |IMHEWHBIX YpAaBHEHUU C ABYMs MEpeMEHHBIMU. [IpuMepsl peleHust cucTeM
HEJTMHEUHBIX YPABHEHUM C IByMs IEPEMEHHBIMU
3.5 |PemieHue TEKCTOBBIX 3a/1a4 alreOpanuyeckuM crocooom
3.6  [HucnoBble HEPABEHCTBA U UX CBOWMCTBA
3.7 |HepaBeHCTBO C OJJHON EPEMEHHOM
3.8  |PaBHOCWJIBHOCTH HEPABEHCTB
3.9 |/luneliHbIe HEPABEHCTBA C OJTHON MEPEMEHHOU
3.10 |CucTteMbl IMHEWMHBIX HEPABEHCTB C OJHOM MEPEMEHHON
4 DyHKIUU
41 [lonatue ¢ynkuuu. OOJacTh OMNpeeNeHUusT M MHOXECTBO 3HAUCHUM
' dbyukiuu. CiocoOsl 3a1aHus PYyHKIIHIMA
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4.2  ['padux byskiuu. YreHre cBOMCTB (YHKIUH 10 €€ Tpaduky
4.3  [[Ipumepsl rpaduKoB QYHKIIHM, OTpaXKarolUX peaibHbIe POIECCH
44 @OyHKIIMK, OMHUCHIBAIOIIME NPAMYI0 W OOpaTHYIO MPONOPIHMOHAIBHBIC
' 3aBUCUMOCTH, UX TpaduKu
2
45 | OyskmmHy=x’,y=x
46 |Oyaxkmum y= vx,y=[x|
4.7  |['paduueckoe pelieHre ypaBHCHUN U CUCTEM YpaBHEHUM
5 BepoATHOCTb U CTaTUCTUKA
5.1  [lIpencraBieHre TaHHBIX B BUJIE TAOIUII, TUarpamMm, rpapuKkoB
5 MHOk€ecTBO, AJIEMEHT  MHOXKECTBa,  NOJAMHOXecTBO.  Omnepauuun
' HaJl MHOKECTBAMU: OOBEAMHEHUE, IEPECEUEHUE, TOTIOTHEHHE
5.3 CaoiicTBa onepanui HaJ MHOXECTBAMH: [IEPEMECTUTEIBHOE,
' COYETATENBHOE, PACIIPEACITUTEIBHOE, BKIOYEHHUS
54 lcnonp30BaHue rpaduueckoro npeacTaBieHUs MHOXKECTB AJI ONMUCAHUS
' [peaIbHBIX IPOLIECCOB U SIBJICHUI, IPU PELICHUH 3a/1a4.
55 3mepeHne paccenBaHus NaHHbIX. /lucnepcus U cTaHIapTHOE OTKJIOHEHUE
' YUCIOBBIX HA0OPOB. /lnarpamMMa paccenBaHus
DJIeMEHTapHbIe COOBITUS clydailHoro omnbiTa. ChaydailHble COOBITHS.
56 BepositHocTi  cOoObITUHA. OmNBITHI ¢ PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU
' coObitusiMu.  CrnyvaiiHblii  BbIOOp. CBs3b  MEXAY MaJIOBEPOSITHBIMU
U IPAKTUYECKU JOCTOBEPHBIMH COOBITHSIMU B MPUPOJE, OOIIECTBE U HAYKe
JlepeBo. CBoiICTBa [I€pEBHEB. E€IUHCTBEHHOCTHh IIYTH, CYIIECTBOBAHUE
5.7 |BucAYed BEpUIMHBI, CBSI3b MEXKIY YHWCIOM BEPIIMH W YHUCIOM peoep.
[IpaBuno ymHoxxenus. Pemnenne 3a1a4 ¢ momoibio rpados
[IpoTuBOonoOnOKHBIE coObITHSA. Jlmarpamma Oiinepa. OObeauHEHUE U
5.8 |mepeceuenue coObITHil. HecoBMecTHble coObITHS. DOpMylia CIOXKEHUS
BEPOSITHOCTEMN
5.9  |YcnoBHas BeposaTHOCTb. [IpaBuiio ymHoxeHus. HezaBrucumbie coObITHS
[IpencraBieHue SKCOEpUMEHTAa B BHUIE JepeBa. PemeHwe 3amad
5.10 |Ha HaxoXJAEHUWE BEPOATHOCTEM C TMOMOIIBIK JEPEBA  CIy4alHOTO
AKCIIEPUMEHTA, TUarpamMm Jitepa
6 ['eomeTpus
6.1  UetsipexyroapHuku. [lapamienorpamm, ero npu3Haku U CBOMCTBA
6.2  [[IpssmMoyroibHUK, poMO, KBapaT, UX MPU3HAKU U CBOMCTBA
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6.3 Tpaneuus,  paBHOOOKass Tpamelus, €€ CBOWCTBAa M  IPU3HAKU.
' [IpsiMmoyToNbHAS Tpamemus
6.4 Meton ynBoeHus menuanbl. LlenTpanbHas cummerpus. Teopema Daneca
' 1 TEOpEMa O MPONOPLUUOHAIBHBIX OTPE3KaX
6.5 |CpenHue TMHUM TPEYTOJbHUKA U Tpanenuu. LIeHTp macc TpeyronbHuKa
6.6 [Togobue TpeyronbHUKOB, KodddunueHt nmoaodus. Ilpusznaku momoOus
' TPEYroJIbHUKOB. [I[puMeHeHne noqo0ust npyu pelieHun MPakTUYECKUX 3a/1a4y
6.7 @dopmynbl Ui [UIOMAAM  TPEYrojbHUKA, IapajienorpaMma, pomoda
) U TPAICIHH
6.3 CpoiicTBa muionjage reoMerpudeckux ¢uryp. OTHOLIEHUE IUIOAACH
' M0T0OHBIX (PUTYP
6.9 BelunciieHre momaaeil TpeyroabHMKOB 1 MHOIOYTOJIbHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu  permenun
' MPAKTHYECKHUX 3a/1a4
CHHYyC, KOCHHYC, TaHT€HC OCTPOTO YIJIa IPSIMOYI'OJIBHOI'O TPEYTrOJbHUKA.
6.11 |OcHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO. TpUTrOHOMETpUYECKUE
¢bynkuuu yraoB B 30°, 45° u 60°
6.12 BrivicaHHble ¥ LIEHTPaANbHBIE YIJIbl, YTOJ MEXIY KacaTelIbHOU M XOPIOM.
' YTl MEXAY XOpAaMH U CEKYILIUMHU
6.13 | BiucaHHbIE U ONMKMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHOE pacnonoXeHue ABYX OKpYKHOcTed. KacaHue OKpyKHOCTEM.

OO01mue kacaTelbHbIE K IBYM OKPYKHOCTSIM
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9 KITIACC
IIpoBepsieMble TPeOGOBaAHUSA K Pe3y/IbTATaM OCBOCHHUS OCHOBHOI1 00pa30oBaTeIbHOIM
NMPOrpamMMbl
Kog [IpoBepsieMble PEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IpoBEPsieMOro |00pa3zoBaTEIbLHOM MPOrPaMMbl OCHOBHOT'O O0IIET0 00pa3oBaHUs
pesynbTara
| Uucna v BBIYMCIEHUS
11 CpaBHUBATh U yNOPSAOYMBATh PALMOHAIBHBIE U UPPALNOHAIBHBIC
’ qricia
BrinonHats apudMeTHUeCKrue NEUCTBUS C PAlIMOHAIBHBIMU YHCIIAMH,
1.2 codeTasl YCTHbIE M MHCHbMEHHBIC MPUEMBI, BBIIIOIHATH BBIYMCIICHUS C
MppalMOHaIbHBIMU YHCIAMHU
13 HaxonuTe 3HaueHUs CTENEHEW C LEJBIMHU MMOKAa3aTelIMU U KOPHEW,
' BBIUKCIISITh 3HAYCHUS YMCIIOBBIX BBIPAXKEHUN
14 OKpyrisiTb ~ JACUCTBUTEIIBHBIE  YHCIA,  BBIIOJIHATH  MNPUKUIKY
' pe3yJibTaTa BRIYUCIIEHUM, OLICHKY YHACIIOBBIX BBIPAXKEHUN
2 YpaBHEHUS U HEPABEHCTBA
21 Pemate  nuHENHBIE W KBaJpaTHbIE YpPAaBHEHHS, ypaBHEHUS,
' CBOJSIINECS K HUM, IPOCTEHIITNE NTPOOHO-PAIIMOHATIEHBIE YPABHEHHUSI
PemaTe cuCTEMBI IBYX JIMHEWHBIX YPABHEHUU C ABYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI IByX YPaBHEHUM, B KOTOPBIX OJTHO YPABHEHUE HE SIBIISCTCS
ITMHEHBIM
Pemiath TEKCTOBBIE 3a/laud aJireéOpaundecKrM CIIOCOOOM C TMOMOIIBIO
2.3 COCTAaBJICHUSI YPAaBHEHUS WM CUCTEMbl ABYX YPaBHEHUH C JBYMs
[epEMEHHBIMU
[IpoBoaUTE MPOCTEHIINE MCCIENOBAaHUS YPAaBHEHUM U CUCTEM
ypaBHEHWH, B TOM UHCIE€ C TNPUMEHEHHEM TpaduuecKux
24 [pPEJCTAaBICHUN (HampUMEp, YCTaHABIUBATh, WMEET JIU ypaBHEHHE
WM CHUCTEMa YPAaBHEHUM PEIICHUS, €CIU HMEET, TO CKOJIBKO)
PemaTe  nuHENHBIE  HEPAaBEHCTBA, KBAJAPATHbIE  HEPABEHCTBA,
2.5 M300pakaTh peIIeHre HEPABEHCTB HA YHMCIIOBOM MPSMOM, 3alMChIBAThH
pELICHUE C MOMOILBIO CUMBOJIOB
)6 Pemiath cuCTeMBbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
' BKJIIOUAIONIME  KBaJIpaTHOE HEPABEHCTBO, W300paxkaTh peIICHUE
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CUCTCMbl HCPABCHCTB Ha YHCJIOBOM prIMOﬁ, 3aIlIMChIBAThL PCIICHUC
C IOMOIIIBKO CUMBOJIOB

2.7

M cnosb30BaTh HEPABEHCTBA IIPU PELIEHUN PA3JIMYHBIX 33144

DyHKINU

3.1

Pacnio3naBath q)YHKHI/II/I HN3Y4YCHHBIX BUJOB. Iloka3kIBaTh
CXEMATHYCCKHU PaCIIOJIOKCHUC Ha KOOpI[HH&THOfI IINTIOCKOCTH

. _ 2
rpadgukoB QyHkimii Buga: y=kx,y=kx+b, Y= _y=ax"+bx+c
x

B 3aBHCHUMOCTH OT 3Ha4eHHI K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA

byHKIMMA

3.2

[Toka3piBaTh CXEMATUYECKHM PACHOJIOKCHHUE HAa KOOPAWHATHOMU

MJIOCKOCTH TrpauKoB (PYHKIMH BUJA Y = N3 , Y = |X| u onuckIBaTh

CBOMCTBA (PyHKIIMI

33

CTtpouTh W U300paKaTh CXEMATUYECKH TpadUKu KBaJAPaTUUHBIX
(yHKIMI, ONUCHIBATH CBOMCTBA KBaJpaTHMUHBIX (YHKUUMH 1O HX
rpadukam

34

Pacrio3HaBaTh KBaJpaTUuHylO (QYHKIUIO 1O (GopMmyse, MPUBOJIUTH
MpUMEPHl KBaJAPATUYHBIX (YHKIUA W3 peaqbHOM >KU3HU, (U3HKH,
rEOMETPUU

ApudmMernueckas U TeOMETPUIECKask IPOrPECCU

4.1

Pacmo3HaBaTh apuMETHUYECKYI0O U TEOMETPHUUECKYIO TPOTPECCHH
MU pa3HbIX CIOCO0aX 3aaHUs

4.2

BBINMOMHATS BBIYUCIACHUS C HUCMOJb30BaHMEM (GOpPMYJ n-ro 4ieHa
apu(pMETUIECKON M TEOMETPUUYECKON MPOrPeCcCHii, CyMMbI TIEPBBIX N
YJICHOB

4.3

MN300paxkath YieHBI OCIEA0BATEILHOCTH TOUYKAMHU Ha KOOPMHATHOM
[UIOCKOCTH

4.4

Pemate 3a1auM, CBA3aHHBIE C YHCJIOBBIMH IOCJIEI0BATEIBHOCTIMU, B
TOM 4YHUCJE 3aJlayd U3 pealbHOW >KM3HU (C MCHOJb30BaHUEM
KaJIbKYJISTOPa, HU(DPOBBIX TEXHOJIOTHA)

BeposaTHOCTB U CTaTUCTHKA

5.1

M3BnekaTh U mpeoOpa3oBbIBaTh WH(OpMAIMIO, MPEICTABICHHYIO B
Pa3IMYHBIX MCTOYHMKAX B BHJAE TaONWI], auarpamm, rpapuKoB,
MPEACTABIISITH IAHHBIE B BUJIE TAOJIHUII, AUarpaMm, rpadukoB
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5.2

Pemarts 3ala4 OPraHu30BaHHBIM nepe6op0M BAapUAaHTOB, a4 TAKXC
C NCITIOJIBb30BAHUECM KOM6I/IHaTOpHBIX IMpaBuJI 1 MCTOOOB

53

lcrionb30BaTh  ONMUCATENBHBIE  XapaKTEPUCTHKH NI  MacCHBOB
YHCIIOBBIX JIAHHBIX, B TOM 4YHCJIC CpPEIHUE 3HAYCHHS W MEpPBI
paccenBaHUs

54

HaxoauTh 4acTOThl 3HAYEHUN U YaCTOTHI COOBITHSI, B TOM YHCIIE
MO0JIb3YSICh pe3yJbTaTaMU MTPOBEJACHHBIX U3MEPEHUN U HAOII0ICeHUI

5.5

HaxoauTh BEpOSTHOCTH CIIy4alHbIX COOBITUN B U3YYEHHBIX OMBITAX, B
TOM 4YHCIE B OIBITaX C PAaBHOBO3MOXHBIMHM 3JIEMEHTapPHBIMU
COOBITUAMHU, B CEPUSIX MCIBITAHUA 10 TEPBOTO yCleXa, B CEPUAX
vcnbITaHuid bepHyum

5.6

meTh npeacTaBieHUE O CIIyYalHOM BEJIMYMHE U O PacHpecsiCHUU
BEPOATHOCTEMN

5.7

IMeTh mpencTaBieHUEe O 3aKOHE OOJBIIMX YHUCENl KaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIyYallHOM HM3MEHYMBOCTM M O POJM 3aKOHA
0O0JIBIIKX YKCEN B IPUPOJIE U OOLIECTBE

['eomerpus

6.1

3HATh TPUTOHOMETPHUUECKHE (PYHKIIMHM OCTPBIX YIJIOB, HAXOJUTh C MX
[MOMOILBIO PA3JIUYHBIE BJIEMEHTHI MNPSMOYTOJIBHOTO TPEYrOJIbHUKA
(«peteHue MPSMOYTOJIbHBIX TPEYTOJILHUKOBY ). Haxomuts
(C TIOMOIIBI0 KAJIBKYJISATOpPA) JUIMHBI M YIJBI JUIS HETaOJWYHBIX
3HAUCHUU

6.2

[Tonb30BaThCA dbopmynamu MIPUBEACHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM [IJII HAXOKJACHUS COOTHOIICHUM
MEXKy TPUTOHOMETPUYECKUMU BEIIMYMHAMU

6.3

Vcnonb30BaTh TEOPEMbI CHUHYCOB M KOCHHYCOB ISl HAXOXIACHUS
PA3TUYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («pEelIeHUEe TPEyTrOJIbHUKOBY),
[IPUMEHATH UX IIPU PELICHUN T€OMETPUUECKHUX 3a]1a4

6.4

Bragers NOHATHSMH TpeoOpa3oBaHUsl MOJO00US, COOTBETCTBEHHBIX
PJIEMEHTOB TOoA00HBIX ¢uryp. Ilonbp3oBaThcsi CBOMCTBaMHM TOAOOUS
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYHMCIATH JUIMHBI U HAXOAHUTH YTJIbI
y o00HBIX (puryp. [IpuMeHSTh CBOMCTBA OO0 B MPAKTHUECKUX
3ajayax. YMEThb  OPUBOAUTH  NpPUMEpPbl  MOAOOHBIX  (uryp
B OKPY’KaIOIIEM MHPE

6.5

[Tonp30BaThCs  TeOpeMaMud O TPOM3BEACHUHM  OTPE3KOB  XOpi,
0 MPOU3BEJICHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTelIbHOU
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6.6

[lombp30BaThCs ~ BEKTOpaMHM, NOHUMAaTh  MX  TF€OMETPUUYECKUU
U (PU3HMYECKUM CMBICI, TIPUMEHATh MX B PEIICHUH Te€OMETPUUYECKHUX
U pusznueckux 3aaad. [IpuMeHaTh CKaIsipHOE IPOU3BEICHUE BEKTOPOB
711 HAXOKJICHUS JIJIMH U YTJIOB

6.7

[Tonb30BaThCs MCTOJAOM KOOpAMHAT Ha IINIOCKOCTH, IMPHUMCHATH €TI0 B
PCIICHUN IT'COMCTPHUYCCKHUX U IIPAKTHUICCKUX 3a/lavd

6.8

Bianerp NOHATHSAMH  NPaBUJIBHOIO  MHOTOYTOJIbHUKA,  JJIMHBI
OKPYKHOCTH, JJIMHBI IYTM OKPYKHOCTM W PaJUAHHOW MeEphl yria,
YMETh BBIYUCIATH IUIOIIAAbp Kpyra W ero yacteil. IIpumeHsTs
MOJIyYEHHbIC YMEHHUS B IPAKTUYECKUX 3a/1a4ax

6.9

Haxonuth ocu WM HEHTPBI CAMMETPHH (DUTYP, IPUMEHATH ABUKECHUS
[JIOCKOCTH B MPOCTEUIINX CITydastX

6.10

[IpuMeHsTh MOJy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH
MaTeMaTHUECKUE MOJENN Ui 3a/a4 PEaJbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME  BBIUMUCICHHS C  NPUMEHEHHEM  IOA00Us
U TPUTOHOMETpUUYECKUX (QYHKIUH (TOJB3YysCh, TA€ HE00XOIUMO,
KAJIbKYJISITOPOM )

IIpoBepsieMblie 3J1eMEHTHI COAEPKAHUS

Kon [IpoBepsieMblIid AIEMEHT COAEPKAHUS
1 Hucia u BBIYUCIICHUS
11 PanonanpHbIC YKClia, HPpAlMOHATBHBIC YHCIIa, KOHCUHBIC M OECKOHESUHBIC
' NECATHYHBIE TPOOH
MHOXECTBO  JECHCTBUTEIBHBIX UHCEJI, JCHCTBUTCIBbHBIC YHCJIA Kak
12 OECKOHEUHbIE JECSATUYHBbIE IpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
' MEXKJY MHOXECTBOM JICHCTBUTEIBHBIX YHCENI U KOOPAWHATHOW MPSMOM.
CpaBHeHUE JEUCTBUTEIBHBIX YUCET
1.3  |Apudmernyeckue IeUCTBUS C ICHCTBUTEILHBIMHA YHCIaMHU
V3mepennsi, TpUOIMHKEHHS, OICHKH. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MUpa, JJIUTEIBHOCTh MPOIECCOB B OKpyKaromieM wmupe. [IpubmuxeHHoe
) 3HAUYCHHWE BEJMYMUHBI, TOYHOCTh mNpuOmmkenus. OKpyrieHue Yucedn.
[[pUKHIKa U OLIEHKA PE3yIbTaTOB BEIYNCICHUI
2 YpaBHEHUS U HEPABEHCTBA
2.1  |YpaBHEHUS C OTHOU NTEPEMEHHOMN
2.2  |luneiiHoe ypaBHEeHHE. PenieHue ypaBHEHUH, CBOAAIIMXCS K TMHEHHBIM
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2.3  KBazmpaTtHoe ypaBHEHUE. PenieHre ypaBHEHUM, CBOASAIMXCS K KBaIPATHBIM
24 bukBanparHoe  ypaBHeHue. IIpumepsl pemeHuss YpaBHCHUH TPEThEU
' 1 YETBEPTOM CTEIIEHEU Pa3JI0KEHUEM HAa MHOXKUTEIIN
2.5 |Pemenue ApoOHO-palIMOHATBFHBIX YPaBHEHUH
2.6  |Cucrembl ypaBHEHUIN
2.7  |YpaBHeHHE C IBYMS IEPEMEHHBIMU U €ro Trpaduk
2.8  |Pemenue cucteM ABYX JUHEHWHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU
29 Peienne cucTeM AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JUHEHHOE, a IPYyroe —
' BTOPOI CTETIEHU
2.10 [paduueckast HHTEPIPETALMSI CUCTEMBI YPAaBHEHUI C IBYMS IEPEMEHHBIMU
2.11 |PemeHue TEKCTOBBIX 3a/1a4 aIreOpandyecKuM Criocooom
2.12  [UucnoBble HEPABEHCTBA U X CBOWCTBA
2.13  |PemieHue MMHEVHBIX HEPABEHCTB C OJHOM MIEPEMEHHOU
2.14  |Peuienue cUCTEM JIMHENHBIX HEPABEHCTB C OJJTHON NEPEMEHHOM
2.15 |KBagpaTHbIe HEpaBEHCTBA
516 ['padmueckass HHTEPIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
' MePEMEHHBIMU
3 DyHKIUU
31 KBaaparuunas QyHkuus, ee rpaduk u cBoictBa. [lapabomna, koopauHaThI
' BEPIIMHBI 11apadO0JIbl, 0Cb CAMMETPHUH MapadoIIbl
3.2 |['paduku pyHkuuii y = kx, y = kx + b 1 ux cBoicTBa
v k 3 v
33 |['paduku pyHKmmMii Y = _, y =X U UX CBOMCTBa
X
34  [paduxu Gynkimit y = X,y = |x| u ux coiicra
4 HucnoBele MOCIEN0BATEILHOCTH
OnpeneneHue W CHocoObl 3aaHMsl YMCIOBBIX IOCIIENOBATEIbHOCTEH.
4.1 [BamaHue TOCIIEIOBATEIHHOCTH PEKyppeHTHOW (opmymoit u dopmyroit
N-ro 4jaeHa
49 Apudmernueckas nporpeccuss. opmyibl n-ro yiaeHa apuhMeTuuecKon
' [IPOrPECCUH, CYMMBI IIEPBBIX N YJIECHOB
43 ['eomerpuueckas mporpeccusi. DopMynbl n-r0 4i€Ha TIE€OMETPUUYECKOU

[MpOIrpe€CCur, CYMMEI IICPBLIX N YICHOB
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N300pakeHne 4jaeHOB apu(METHYECKOW U TEOMETPHYECKON Mporpeccuit

44  moykamMy Ha KOOPAWHATHOM IIOCKOCTH. JIMHEMHBIA M 3KCHOHEHUIHATbHBIN
pocT
4.5 CI105KHBI€ TTPOIIEHTHI
5 BepoATHOCTb U CTaTUCTUKA
[IpencraBienre MAaHHBIX B BUAE TaOmuI, JuarpamMm, rpaduKoB,
5.1 |uHTepmperanus JAaHHBIX. UTeHHE W TOCTpOEHHE TaOIHIl, JgUarpaMm,
rpauKOB IO peaTbHBIM JTaHHBIM
5.2  [lepecTaHoBKH U (paKTOpHA
5.3 |CodeTaHus U YUCIIO COUCTAHUMA
54  [Tpeyronwnuk Ilackans. Pemienue 3a1a4 ¢ UCIIOJIb30BAHUEM KOMOMHATOPUKH
55 ['eoMeTpuyeckass BepOATHOCTh. CiydaliHbI BBIOOP TOYKH U3 (PUTYpBI
' Ha MJIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTHU
5.6  |Ucnowitanue. Ycnex u Heyaaya. Cepusi UCTIBITAHUM J10 IEPBOTO ycrexa
57 Cepust ucnibiTanuii bepuynu. BeposarHocTu coObITHI B CEpUM UCTIBITAHUIMA
' beprymm
5.8  |CnyualiHasi BeIMYMHA U PaCIpeAeICHUE BEPOATHOCTEN
5.9 MatemaTuiyeckoe OXKHAaHWE W auctiepcud. [IpuMepbl MaTeMaTHyecKoro
' O’KHJIAHUSI KaK TEOPETUYECKOTO CPEITHETO 3HAYCHUS BEITMYUHBI
510 MareMaTH4eCKOe OXKUJIAHUE U JTUCIEPCUS CIIyYaWHOW BEIWYMHBI «UUCIIO
' YCIIEXOB B CEpUM UCIIBITAaHUN bepryium»
511 [TonsiTue o 3akoHe O60bIKX yncen. 3mepenne BepoITHOCTEN C TOMOIIIBIO
' qacTOT. PoJib 1 3HaueHNEe 3aKOHA OOJIBIITMX YHUCEI B IPUPOJIE U 00IIeCTBE
6 ["'eomeTpus
6.1 Cunyc, kocuHyc, TaHrenc ymioB or O go 180°. OcHoBHOE
' TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOpMYIIbI MpUBEACHUS
PeirieHrie TpeyrojbHUKOB. TeopemMa KOCHHYCOB M TE€OpeMa CHHYCOB.
6.2 |PemeHue mpakTUYECKUX 3ajlady C MCIOJIB30BAHUEM TEOPEMbl KOCUHYCOB H
TEOPEMBI CUHYCOB
6.3  [IpeoGpazoBanue noaodus. [1ogo0me COOTBETCTBEHHBIX DJIEMEHTOB
6.4 Teopema O MPOU3BEACHUU OTPE3KOB XOPJH, TEOPEMBI O MPOU3BEACHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaJpaTe KacaTeIbHOU
6.5 Bektop,  mnuHa  (MOAYJb)  BEKTOpa, COHAIPABIEHHBIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAIIPABJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTL BCKTOPOB,
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[PAaBCHCTBO BCKTOPOB, OIICpallMM HaJd BCKTOpPaMH. Paznoxxenue BCKTOpa
10 IBYM HCKOJUIMHCAPHBIM BCKTOPpaAM

KOOpI[I/IHaTI)I BCKTOPA. CKaJI}IpHOC IMPOU3BCACHUC BCKTOPOB, IIPUMCHCHUC

6.6
TSl HAXOXKJICHHSI ITTUH U YTJIOB
JlekapTOBBI KOOPIMHATHI HA IUIOCKOCTH. Y PaBHEHUS MPSIMOUN U OKPYKHOCTH

6.7 B KOOpIMHATAX, IEPECEUYECHNUE OKPYKHOCTEN U NMPAMBIX. MeTO KOOpAUHAT U
€ro NMpUMEHEHUE

6.8  [[IpaBWIbHBIE MHOTOYTOJIbHUKU

6.9 JlnrHa okpy)HOCTH. ['pagycHas u pagraHHas Mepa yriia, BBIYUCICHUE JJIHH

' YT OKPY>KHOCTEN
6.10 [[lmomaaw kpyra, CEKTOpa, CECTMEHTA
6.11 JIBUKEHUsI TUIOCKOCTH M BHYTPEHHUE CUMMETpPUH (UTyp (3JI€MEHTapHbIE

npencrasienus). [lapamnensasiil nepenoc. [loBopor
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MNEPEYEHDb (KOAUD®UKATOP) IPOBEPSIEMBIX TPEBOBAHUI

K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOTPAMMBI OCHOBHOI'O OBILIEI'O OFPA30OBAHMUS U DJIEMEHTOB
COJEPKAHUS 11O MATEMATHKE

JI1st npoBeieHHsI OCHOBHOI'O TOCYJJaPCTBEHHOTO SK3aMeHa 1o MaTeMatuke (nanee — OI'D
0 MaTeMaTHKE) UCIOJb3YyeTCs MepedeHb (KoAu(pHUKaTOp) MPOBEpsSeMbIX TpeOOBaHUH K
pe3yjibTaTaM OCBOEHMSI OCHOBHOH 00pa3oBaTeNbHONH MpPOrpaMMbl OCHOBHOI'O OOIIEro
00pa30BaHUs U HIEMEHTOB COJCPKAHMUS.

IIposepsiembie Ha OI'D mo Maremaruke TpPeOOBAaHHMS K Pe3yJibTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHON NPOrPpaMMbl OCHOBHOI'0 00111ero 00pa30BaHMs

Kon
IPOBEPSIEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO
obOpazoBanus Ha ocHoBe OI'OC

1

YMeHHe OonepupoBaTh MOHATHSIMHU: MHOXECTBO, IIOJIMHOXECTBO,
omnepaluyu HaJl MHOXKECTBaMH; YMEHHE OIIEpUPOBATh MOHATUSIMU:
rpad, cBsA3HBIN Tpad, JAEpeBO, IUKI, NPUMEHSITh UX IMPHU PEIICHUU
3a/1a4y; YMEHUE UCII0Ib30BaTh rpa)uuecKoe MPeICcTaBICHUE MHOKECTB
ISl OMMCAHUS PealbHbIX MPOLIECCOB U SIBJICHHM, MPU PEUICHUN 3a]1a4y
13 IpYyruX y4eOHBIX MPEIMETOB

YMeHHe OonepupoBaTh MOHATUSIMHU: OINPEICICHUE, aKCHOMA, TEOPEMA,
NTOKA3aTeNbCTBO; YMEHHE PACIO3HABATh HWCTUHHBIE U JIOXKHBIE
BBICKA3bIBAHUS, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAaHUU

YMEHHE OIepupOBaTh MOHATUAMM: HATYPAJIbHOE YHCIIO, NPOCTOE U
COCTaBHOE YWCIIO, MJEIMMOCTb HATypaJIbHBIX YHCEN, IIPU3HAKU
NEeIMMOCTH, LIEJI0€ YHUCIIO, MOIYJb YHCla, OOBIKHOBEHHAsl ApoOb U
necsiTuuHas ApoOb, CTaHAAPTHBIA BHJ YMCIIA, PAMOHAIBLHOE YHCIIO,
UPpALMOHATBHOE YHCIO, apU(PMETUUYECKUH KBaJpPATHBIM KOpEHb;
YMEHHME  BBINOJHATH  ACHUCTBUS  C  YHCIAMM, CpPaBHHUBATh U
YIOOPAAOYMBATh YHCIA, NPEACTABIATH YUCIA Ha KOOPAWHATHOM
[IPSMOW, OKPYIJIATH 4YHUCJIA; YMEHHE JeJaThb INPUKUAKY WU OLEHKY
pe3yibTaTa BEIYUCICHUN

YMEHHEe OIepupoBaTh IMOHATHUIMU: CTENEHb C LEJIbIM IMOKA3aTEJEM,
apu(METUUECKUIM KBaJAPAaTHBIA KOPEHb, MHOTOUJICH, ajareOpanyeckas
NpoOb, TOXKIIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTENeHU
OOJIbIIIE €IUHUIIBI; YMEHUE BBINOJHATH pacyeThl 1o (opmyram,

112




depnepanbHaa paboyas nporpamma | MatemaTmka. 5-9 knaccbl (6a3oBblIi

MpeoOpa3oBaHus IIENbIX, JPOOHO-PAlMOHANBHBIX  BBIPAXKCHUH U
BBIPAXKCHUN C KOPHSAMH, PA3JIOKEHUE MHOTOYICHA HA MHOXUTEIU, B
TOM UHCJIE C HCIOJIb30BAaHUEM (POPMYT pa3HOCTU KBaJIpaToB U
KBaJpaTa CyMMBbI U pa3HOCTHU

YMeHne onepupoBaTh NOHATUSIMU: YUCIIOBOE PABEHCTBO, YPABHEHUE C
OIHOW  IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[EPEMEHHOW; YMEHUE pelaTh JUHEWHBIC U KBAJpaTHbIE ypaBHEHUS,
NPOOHO-pAIMOHABHBIE YPAaBHEHHS C OJHOW IMEPEMEHHOH, CHCTEMBI
NBYX JIMHEWHBIX YPaBHEHUH, JIMHEWHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE MW JAPOOHO-pallMOHAIIbHBIE HEPABEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHUCJIC MPU PEIICHUU 33/1a4 U3 JPYTUX MPEIMETOB
U NPAaKTUYECKUX 3aJa4; YMEHHUE WCIOJIb30BaTh KOOPIAUHATHYIO
MPSMYI0 U KOOPJMHATHYIO IUJIOCKOCTH JJIi M300paKeHUs PEeLICHUIM
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHIMU: GYHKIUA, Tpaduk GyHKIUU, HYITU

(GyHKINH, IPOMEKYTKU 3HAKOMNOCTOSHCTBA, MIPOMEKYTKHU
BO3pacTaHus, YyObIBaHMs, HAWOOJbIIEE W HAWMEHbIEEC 3HAUYCHHS
GyHKIMY; yMEHUE OIIEpUPOBATh HNOHATUAMU: npsiMast

MIPOTIOPITMOHAIBHOCTD, JIMHCWHAsT (PYHKINS, KBaaApaTUIHAS (QYHKITHS,
oOpaTHasi MPOMOPIMOHAIBHOCTh, TMapaboja, TUnepOosia; yMEHHE
ctpouTh rpaduku  (YHKIMA, HUCHONIB30BaTh  Tpaduku IS
OTpEeAeNeHUs]  CBOMCTB  TPOIECCOB M 3aBUCHUMOCTEH, IS
pelIeHus 3a/1ad U3 JPYruX yuyeOHBIX MPEIMETOB U PEabHON KU3HH;
YMEHHUE BBIPAKATh (POPMyJIaMH 3aBUCUMOCTH MEXIY BETMIUMHAMHA

YMeHne OIEpUpPOBATh HNOHATUSAMMU: IOCJIEOBATENBHOCTb,
apudmernyeckas U T€OMETpUYECKass  IPOrpeccud;  yYMEHHue
MCIIOJIb30BaTh CBOMCTBA MOCIIEA0OBATENBHOCTEN, (DOPMYIIBI CYMMBI H
oOlIero ujeHa MpU peUIeHUH 3a/lad, B TOM YHMCIe 33Jad U3 APYTUx
y4eOHBIX MPEAMETOB U peaJTbHOM KU3HU

YMeHue peliath 3aJa4d Pa3HbIX TUIOB (B TOM YHCJIE Ha MPOIEHTHI,
O M YacTd, ABW)KEHHE, padoTy, IIEHy TOBapOB W CTOMMOCTH
MOKYMOK W YCIYT, HaJIOTH, 3aJla4yd U3 00JIACTU YNpaBJICHUS JTUYHBIMU
U ceMeilHbIMH (UHAHCAMH); YMEHHE COCTABJISATh BBIPAKCHHUS,
YPABHEHMS, HEPABEHCTBA M CHUCTEMBl IO YCJIOBUIO 3aJayH,
MCCIIEI0BATh MOJYYEHHOE PEIIeHHE U OIIEHMBATh MPaBIONOJ00HOCTh
[MOJTYYEHHBIX PE3yJIbTAaTOB

'YMeHue onepupoBaTh MOHATUSAMU: (PUTYpaA, TOUKA, OTPE3OK, TIpsMas,
y4, IOMaHas, yroJi, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIH
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M PABHOCTOPOHHHMI TPEYTrOJbHUKHU, MPSIMOYTOJIbHBIM TPEYTOJbHUK,
MeMaHa, OMCCEKTpUca W BBICOTA TPEYTrOJbHUKA, YETHIPEXYTOJIbHUK,
napajjiesiorpaMM, poMO, TMPSMOYTOJIbHMK, KBaApaTr, Tpamnenus;
OKPYXHOCTb, KpPYT, KacarelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH
durypamu; ymeHue peliarh 3aJadd, B TOM YHCIIE U3 MOBCEIHEBHOU
PKU3HHM, HAa HAaXOXKJIECHUE NeOMETPHUYECKUX BEIUYHMH C IPUMEHEHHUEM
M3Y4YEHHBIX CBOMCTB (uUryp u (hakToB

10

YMeHue omnepupoBaTh MOHATUSMU: PaBEHCTBO (UIYp, PABEHCTBO
TPEYTOJIbHUKOB; MapajIeIbHOCTh U MEPHEHIUKYISIPHOCTh HPSIMBIX,
Yyrojl MEXIy MpsAMBIMHM, HNEPIEHIUKYJApP, HAKIOHHAs, IPOEKIHNs,
noaodue puryp, nogoOHbIE TPEYTOIbHUKH, CHUMMETPHSI OTHOCUTEIBHO
TOYKM W TPSIMOM; yMEHHE pacllO3HaBaTb PaBEHCTBO, CHUMMETPHUIO
1 noaobue (uryp, napamiesbHOCTh U MEPIEHAUKYISIPHOCTD MPSAMBIX
B OKPY’KaIOIIEM MHPE

11

YMEHHE OmnepupoBaTh MOHATUAMU: JJIMHA, PACCTOSHUE, YIOJI
(BemMuyMHA yria, CUHYC M KOCHUHYC YIJIa TPEYroJIbHHMKA), TUIOIIA[Ib;
YMEHHE OLICHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKaloIEeM
MHpEe; YMEHHE TPHUMEHATh GOPMYJIbI TIepuMeTpa U  IUIOIIAIH
MHOTOYTOJIbHUKOB, JIJIMHBI OKPYKHOCTH W IUIONIaAW Kpyra, oObema
MPSAMOYTOJILHOTO TapajuleCnuIleia; YMEHUE NPUMEHSITh MPU3HAKU
PABEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTrOJIbHUKA,
teopeMmy [ludaropa, TpPUTOHOMETPUUECKHE COOTHOILICHUS JIJIst
BBIUKMCJICHUS JIJIMH, PACCTOSTHUH, TUIOMIAIEH

12

YMeHnue wu3o0paxaTh IUIOCKHE (Urypsl W HMX KOMOWHAIINH,
MPOCTPAHCTBEHHBIE (UTYPHl OT PYKH, C TIOMOINBID YEPTEHKHBIX
WHCTPYMEHTOB M DJICKTPOHHBIX CPEJICTB TI0 TEKCTOBOMY HIIU
CUMBOJILHOMY OTTUCAHUIO

13

YMeHHe  OnepupoBaTh MOHATUSMU: NPSAMOYIOJIbHAsE  CUCTEMa
KOOpJIMHAT; KOOPJAMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
MPOM3BEICHUE BEKTOPAa HA YUCIO, CKASIPHOE MPOU3BEIACHUE
BEKTOPOB; YMEHHME MCIOJIb30BaTh BEKTOPBI H  KOOPAWHATHI
17151 IPEJICTABIICHNS JaHHBIX U PELICHUS 3a/1a4, B TOM YUCJIE U3 APYTUX
y4eOHBIX MPEMETOB U PEeaTbHOM KU3HU

14

YMeHHE OIepupoBaTh TMOHATHAMH: CTOJIOMKOBBIE W KPYTOBBIC
nuarpamMMbl,  TaONMIBI, cpeaHee  apudmeThyeckoe,  MeaHMaHa,
HanOOJIbIIICE W HAaWMCHBIIIEE 3HAUCHHWS, pa3Max YHCIOBOTO Habopa;
YMEHUE  W3BIEKAaTh, HMHTEPIPETUPOBATH W  IPEOOPA30OBHIBATH
nH(OpMaIMIO0, MPEJACTAaBICHHYI0 B TaOMWIIaXx W Ha JUarpammax,
OTpaXKaloIyl0 CBOWCTBA M XapaKTEPHUCTUKH PEAbHBIX IPOIECCOB
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U SABJICHUM; YMEHHME pACIO3HAaBaTb W3MEHYUBHIC BEIUYUHBI
B OKPYXKAIOIIEM MUPE

15

YMeHue omnepupoBaTh MOHSITHUSIMU: CIyYalHBIA ONBIT (CIy4ailHbIN
DKCIIEPUMEHT), DJJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIM KCXO.)
CIIy4ailHOTO OTIbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaxOJUTh BEPOATHOCTH CIYYalHBIX COOBITHMI B OMBITaX C
PAaBHOBO3MOXHBIMH JJIEMEHTAPHBIMU COOBITUSAMH; yYMEHHE pEIIaTh
3aJa4il METOJIOM OpPraHM30BaHHOTO Tepedopa U C HCIOJIb30BAHUEM
NpaBWjla YMHOXKCHHS; YMEHHE OLECHHUBATh BEPOSTHOCTH PEaTbHBIX
COOBITUI U SBJICHUM, TOHUMATh POJb MPAKTHUYECKH JTIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAlOIlEeM MHPE U B JKHU3HU,
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YUCEI U €r0 POJIbI0 B MAaCCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXONALIMN W3YYEHHBIH METOJ IJIsl PEIICHHUs
3a7a4M, IPUBOIAUTH IIPUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEWU B
[IPUPOJIE Y )KU3HH, PACTIO3HABATH IPOSIBJICHNE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, OIIMCHIBATh OTHEIBHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
[TOJIy4YECHHBIE B XOJI€ Pa3BUTUS MAaTeMaTHKH KaK HAayKH, MPUBOJUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OT€YECTBEHHOMN
1 BCEMUPHOU UCTOPUH

IlepedeHb 3J1IeMEHTOB co/lep:KaHus, MpoBepseMbIx Ha OI'D mo MmaTtemaTuke

Kon IIpoBepsieMblii 3JIEMEHT COJIEPIKAHMS
1 Uucna u BBIYUCIIEHUS
1.1 HarypaneHble u nensle uncia. [[pu3sHaku 1eIUMMOCTH LEIBIX YUCE
1.2 |OObIKHOBEHHBIC W  JCCATHYHBIC JpoOM, TIPOLICHTHI, OCCKOHEYHBIC
MIePUOANICCKUEC IPOOH
1.3 |PaunonanbHble unciaa. ApupMETHUYECKHE ONEpalry C PallMOHAIbHBIMU
YHCIIaMU
1.4  [leiictBuTenbHble yncia. ApudpMeTUIecKre onepaum ¢ 1eiCTBUTEIbHBIMU
YK CIIaMU
1.5 [[IpubnuxeHHbIE BBIYUCICHUS, TpaBUiIa OKPYTJIEHUS, MPUKHUIKA U OLICHKA
pE3yNbTaTa BBIYUCICHUM
2 AnreOpanyecKkue BbIPaXKEHUS
2.1  |bykBeHHbIE BbIpaKe€HUs (BBIPAKEHUS C IEPEMEHHBIMH )
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2.2 |CreneHb C 1enbiM nokaszareneM. CTeneHb ¢ pallOHAIBHBIM OKA3aTENEM.
CBoiicTBa cTeTIeHU
2.3 MHOro4seHsl
24  |Anrebpaudeckas IpooOb
2.5 |Apudmerndeckuit KOpPEHb HaTypaJIbHOMN CTEIIEHU. JlenicTBust
C apu(PMETHYECKUMHU KOPHSIMHU HATypaJIbHON CTEEeHH
3 YpaBHEHUS U HEPABEHCTBA
3.1 |Hensle u apoOHO-paIoHagbHble YpaBHEHHS. CUCTEMBI U COBOKYITHOCTH
YpaBHEHUU
3.2  |Henbie u ApoOHO-paliMOHATbHBIE HEpaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPABEHCTB
3.3 |Pemenne TEKCTOBBIX 3a1a4
4 UucIioBbIe TOCIEI0BATEILHOCTH
4.1  [[locnenoBaTebHOCTH, CIIOCOOBI 3aJJaHUS MTOCIIEI0BATEILHOCTEH
42  |Apudmernyeckass U reoMerpuueckas nporpeccuu. @opmyna  CIOXKHBIX
[IPOLIEHTOB
5 OyHKIMH
5.1. | @ysHkuusa, cnocoOwbl 3amanus QyHkiuu. [paduk Qyskuu. OOnacTh
ONMpeNeNeHns] W MHOXKECTBO 3HaueHud QyHkuuu. Hynmu  dyskumm.
[[poMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKH MOHOTOHHOCTH (PYHKIUH.
MakcuMyMbl U MUHUMYMbI (QyHKIMH. HauOonbiiee U HauMEHbIIIEE
3HaUYCHHE (PYHKITUN Ha MPOMEKYTKE
6 KoopauHaTel Ha IPSAMON U INTOCKOCTH
6.1 |[KoopaunaTHas npsiMas
6.2  |JlexapTOBBI KOOPAMHATHI HA MJIOCKOCTU
7 ['eomeTpust
7.1  [Ceomerpuveckue GUTYpHI U UX CBOMCTBA
7.2 [TpeyronbHUK
7.3  MHOroyrojJpHUKH
74  |OKpy>XHOCTb U KpyT
7.5  |[A3MepeHune reoMeTpu4eCcKuX BEIUUHH
7.6  BekTOophl Ha IJIOCKOCTH
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8 BeposaTHOCTh U CTaTUCTUKA
8.1 |OnucarenbHas CTaTUCTHKA
8.2  |BepoATHOCTb
8.3  [KomOuHaropuka
8.4  [MHoxecTBa
8.5 ['padnr
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