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OdenepanpHas pabovass mporpamMma To ydeOHOMY mpeameTy «MaTtemaTukay
(6a30BBIN ypoBeHb) (mpeameTHas oOjacTh «Marematvka u umHOpMaTUKa») (Haiee
COOTBETCTBEHHO — MIPOrpaMMa 10 MaTeMaTHKe, MaTeMaTHKa) BKIFOYAET MOSICHUTEIHHYTO
3aMHCKy, COJepKaHUE OOY4YEHUs, IUIAHUPYEMbIE pPe3yJbTaThl OCBOCHHS IPOTPAMMBI
Mo  MareMaTHKe, TEMaTH4YeCKOoe IUIaHUpOBaHUE, TMepedeHb  (KoauduraTop)
pacmpe/ieieHHBIX IO KjaccaMm TPOBEpsIeMBIX TPEOOBaHHWA K pe3ysbTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs U 3JIEMEHTOB
COJIEp)KaHusl 10 MaTeMaThKe, TepedeHb (KoAu(HUKaTOp) MPOBEpsSEMBIX TpeOOBaHUMN
K pe3yJabTaTaM OCBOCHHsI OCHOBHOHM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO
00pa30BaHMs U HIIEMEHTOB COACPXKAHU 10 MaTeMaTHKe.

HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo MareMaTtwke s oOydarommxcs 5-9 KiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B mporpamMe mo MareMaTUKE YYTCHbI HACU U MOJIOKCHUS
KOHLEMNIMK pa3BUTHs MaTeMaTHuecKoro oopasoBanus B Poccuiickoit denepanuu.

[IpeameToM MaTeMaTUKH SBISIOTCS (PYHIaMEHTAIbHBIE CTPYKTYPhI HAIIIETO MUPa —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJWYECTBEHHbIE OTHOIIEHUS (OT MPOCTEHIINX,
yCBaMBAa€MbIX B HEMOCPEJICTBEHHOM OIIBITE, JO AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX
JUTSL pa3BUTHS HAYYHBIX U MPUKIATHBIX Ujel). MaTtemaTuueckue 3HaHUsI 00eCIIeYnBalOT
MMOHUMAHUE NPHUHIMUIIOB YCTPOMCTBA M MCIOJb30BaHUSI COBPEMEHHOW TEXHUKH,
BOCIIPDUSITUE W MHTEPIPETALUI0 COLMAIBHOM, SKOHOMUYECKOH, IOJUTHYECKON
uH(pOpMallMK, JAIOT BO3MOYKHOCTb BBIMOJHITH PACU€Thl M COCTABIATH AJITOPUTMBI,
HaXOJIUTh U TPUMEHSATH POPMYJIbI, BIAJETh MPAKTHUECKUMU IPUEMAMHU T'€OMETPUUECKUX
U3MEPEHU U MOCTPOCHUM, YUTaTh MHPOPMAIUIO, MPEICTaBICHHYIO B BHUJE TaONuL,
auarpaMM Y TpaduKoB, JKUTh B YCJIOBHSIX HEOMPEACIEHHOCTH ¢ TOHWMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITUM.

N3yuyenne mareMaTtuku (QOpMHUpPYeT Yy OOyYaromuxcs MaTeMaTH4YeCKHM CTHIIb
MBIIUICHUS, POSIBISIONIMNCSA B ONpPEAEIEHHBIX YMCTBEHHbIX HaBbikax. OOyyaroniuecs
OCBaMBaIOT TaKW€ MPUEMbl M METOAbl MBIIUICHUSA, KaK MHIYKUHUS M ACHYyKIIHS,
000011IeHNe U KOHKpPETU3allus, aHaJu3 U CUHTE3, KJacCU(UKalUsg U CUCTEMaTH3aIus,
abcTtparupoBanue U aHasiorus. OOBEKThl MATEMATHYECKUX YMO3aKIIOUEHUH, MPaBUIIa UX
KOHCTPYMPOBAHHUS PACKPHIBAIOT MEXAHU3M JIOTMUECKUX MOCTPOCHUM, CIOCOOCTBYIOT
BbIpabOTKEe yMeHusi (OpPMYIUPOBaTh, OOOCHOBBIBATh M JOKA3bIBATH CYXKIACHHS, TEM
cCaMbIM pPa3BHUBAIOT JIOTUYECKOE MbIlUIieHHe. M3yueHue mareMaTukud oOecredurBaceT
(bopMHpOBaHNE AITOPUTMHUYECKOW KOMIOHEHTBl MBILIUICHUS W BOCHHUTAHUE yMEHUU
NEUCTBOBAaTh IO  3aJaHHBIM  QJIrOpUTMaM,  COBEpPUIEHCTBOBAaTh  W3BECTHBIC
M KOHCTpyUpOBaThb HOBble. B mpolecce pelieHus 3amad — OCHOBHOM Yy4eOHOU
JEeSTEIbHOCTH Ha YypOKax MaTEeMaTUKU — pPa3BHUBAIOTCA TBOpUYECKash M MPUKIATHAS
CTOPOHBI MBIIIUIEHHUS.
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OOyueHne MaTeMaTHKE JAeT BO3MOXKHOCTh Pa3BUBATh y OOYYaIOLIUXCS TOYHYIO,
palMOHANbHYI0O U MH(POPMATUBHYIO peYb, YMEHHE OTOMpPATh HamOoJiee MOIXOSIINe
A3BIKOBBIC, CHMBOJIMYECKHE, TpadUyecKue CpeCcTBa [UJIsi BBIPAKEHHUS CYKICHUN
Y HarJIAIHOTO UX MPEACTaBICHUS.

[Ipu u3yyeHUM MaTeMaTUKH OCYILIECTBISIETCS OO0Iee 3HAKOMCTBO C METOJIaMHU
MO3HAaHUS JIEWCTBUTEILHOCTH, MPEICTABICHUSIMH O IPEAMETE U METOJaX MAaTeMaTHKH,
UX OTJIMYUHU OT METOJIOB APYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX
NPUMEHEHUSI MAaTEMATUKH JIJISl pEIICHUS HAYYHBIX U MPUKIIAHBIX 3a/1ay.

[IpuopureTHbIMU LEISIMU OOYUYEeHUSI MaTeMaTHKe B 5—9 Kitaccax sBISIOTCS:

(dopMHpOBaHHE LEHTPAIbHBIX MAaTEMAaTHUYECKUX TOHATUM (YUCIIO, BEJIMYWHA,
reoMeTpudeckas ¢Gurypa, mepeMeHHas, BEpOSITHOCTh, (PYHKITHS), 00ECIeUNBAIOIINX
MIPEEMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUSI 00YUYaOIIUXCS;

Mo/BEICHUE OOyYaroUIMXCsl Ha JOCTYINHOM [UJIi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATUKH U OKPY)KAIOIIEro MUpa, IOHUMAaHUE MAaTEMAaTUKHU KaK 4acTu
o011ei KyJIbTyphl YEJIOBEUECTBA;

pPa3BUTHE MHTEJUIEKTyaIbHBIX M TBOPYECKHUX CHOCOOHOCTEW 00yyarommuxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIEI0BATEIbCKUX YMEHHUM, KPUTUYHOCTH MBIIUICHHUS,
MHTEpEca K U3YUEHUI0 MaTEMATHKU;

(¢opMupoBanne (YHKIUMOHAIBHOW MAaTEMaTHUYECKOM TI'PaMOTHOCTHU: YMEHMs
pacno3HaBaTh MPOSIBICHUS MaTEeMaTHUYECKUX MOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEH
B pEANbHBIX >KM3HEHHBIX CUTyallUAX U NPHU U3YYCHHH APYTHX YYEOHBIX MPEAMETOB,
IPOSIBJICHUS] 3aBUCUMOCTEH UM 3aKOHOMEpHOCTeH, (QOpMyIMpoOBaTh HMX Ha S3bIKE
MaTeMaTUKd M CO3/JaBaTh MAaTE€MaTUYECKUE MOJENH, TIPUMEHATh OCBOEHHBIN
MaTeMaTHUYECKUW ammapaT s pelieHus MPaKTUKO-OPUEHTUPOBAaHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJYYEHHbIE PE3YJIbTAThI.

OcHOBHBbIE TUHUH CO/IEPKaHUS TPOrPaMMBbI 110 MaTeMaTHKe B 5—9 kiaccax: «Hucna
M BBIYHCICHUS», «Anredpa» («AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHUS
U HepaBeHCTBa»), «DyHkium», «l'eomerpus» («I'eomerpuueckue QGUrypsl M HX
CBOMCTBa», «/3MepeHre reoMeTpuuecKrX BEIUYUH»), «BeposiTHOCTh U CTAaTUCTHKAY.
JlaHHbIE JIMHUM Pa3BUBAIOTCS MapajljIesibHO, KaXk/as B COOTBETCTBUM C COOCTBEHHOM
JOTUKOW, OJHAKO HE HE3aBUCHMO OJHa OT JpPYyrod, a B TECHOM KOHTAaKTe
Y B3aUMOJICUCTBUM.

ConepxaHue nmporpaMMbl IO MaTEMAaTUKE, paclpeAesieHHOe MO TojaM 00ydYeHus,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM
BolpocaM  oOyuwaromuecss  oOpalllaJuch  HEOJHOKPATHO, UYTOOBI  OBJIQJICHUE
MaTeMaTUYECKUMH TOHSTHSIMU UM HaBbIKAMHM OCYIIECTBIISUIOCH TOCIIEI0BATEIBHO
U TOCTYyNaTelIbHO, C COOJIOJICHHEM MPHUHIMIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHMS
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MAaTE€MaTUYECKHX MPEJICTaBICHUN OO0ydYarolmnxcs,
paciupsis ¥ yriayOssisi ee, 00pasysi IpOUYHbIE MHOXXECTBEHHbIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 martemaTHka sBIsieTcd 00A3aTeNbHBIM yU4eOHBIM
MpeMETOM Ha YPOBHE OCHOBHOTO oOIiero oopaszoBanusi. B 5-9 knaccax maremaruka
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TPaJMIMOHHO N3Y4aeTCs B paMKaXx CIEAYIOIUX YYeOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay», B 7-9 kimaccax — KypcoB «Airedpa» (BKIItOUYast 3J1€MEHThHI CTaTUCTUKU
U Teopun BepoATHOcTer) u «l'eomerpusi». [Iporpammoii mo maremMaTHKe BBOJMUTCS
CaMOCTOSITENIbHBIN yueOHBIN Kypc «BeposSTHOCT U CTaTUCTHUKAY.

OO01iee YMCIO 4YacoB, PEKOMEHJOBAHHBIX [IJIi M3Yy4YEeHHUs] MaTeMaThKu (0a30BbIN
ypOBEHB) Ha ypOBHE OCHOBHOTO 00IIero obpasoBanus, — 952 dyaca: B 5 Kjacce —
170 wacoB (5 wacoB B Heaemo), B 6 kimacce — 170 gacoB (5 uvacoB B Hememio),
B 7 kiacce — 204 4Jaca (6 gacoB B Hefieno), B 8 kinacce — 204 yaca (6 4acoB B HEJICIIO),
B 9 knacce — 204 gaca (6 4acoB B HEJICIIO).
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOT'PAMMBI
IHO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3ydyenne mMatreMaTHKd Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpPaBICHO
Ha JIOCTH)KCHHE OOYYaIOMMMHUCS JMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
00pa3oBaTEIbHBIX PE3YJIbTATOB OCBOCHUS YUYEOHOTO MTpeAMETA.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE ~ pe3ydbTaTbl  OCBOEGHHMS  NPOTpaMMbl 1O  MaTEMaTHKe
XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIMTAHHE:

IpOSIBICHUEM HHTEpeca K MPOLUIOMY M HACTOSALIEMY POCCUHCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSIM POCCUMCKMX MATEMaTHUKOB M POCCUICKOM
MaTEMaTHYECKON IIKOJBI, K HWCIOJIb30BAHUIO ATHX JOCTIDKCHHH B APYTUX HayKax
Y IPUKJIAJHBIX cepax;

2) rpaxIaHCKoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEau3aliy €ro Mpas,
MPEACTABICHHEM O MAaTeMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS pPa3JIMYHBIX
CTPYKTYD, SIBICHUH, NPOUEAYP I'PakTaHCKOTO 00LIECTBa (HapUMep, BEIOOPHI, OIIPOCHI),
TOTOBHOCTBIO K OOCYXIEHUIO S3TUYECKHX MpOOJeM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHHM HayKH, OCO3HAHMEM Ba)XKHOCTH MOPaJIbHO-3THUYECKUX
IIPUHLUIIOB B JAESITEIBHOCTH YUYEHOIO;

3) Tpya0BO€ BOCTIMTAHHE:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTUE€ B PEIICHUH MPAKTUYECKUX  3ajJad
MAaTEMATUYECKON  HAIMPABIECHHOCTH, OCO3HAHUEM BAXHOCTH  MAaTEMaTUYECKOIO
oOpa3oBaHMsI Ha TPOTSHKEHWHW BCEW JKU3HU JUIsl YCIENHON TpodeccrHoHambHOM
JESATEIPHOCTY W Pa3BUTHEM HEOOXOAMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHUEM WHAMBUAYAJIHHON TPAeKTOpUU OOpa30BaHUA M KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY M OCTETHYECKOMY  BOCHPHSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajad, pEIICHHH, PpaCCYyKICHHH, YMEHHIO BHJIEThH
MaTeMaTH4eCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOTI'0 MO3HAHMS

OpPHEHTAIMEH B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MTPEACTABICHHIA
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHs 4YeJIOBEKa, MPHUPOALI M OOIIECTBA,
MOHUMaHHEM MaTEMaTHYECKOW HAyKH Kak chephl YeTOBEUECKOM IeATSIIbHOCTH, ITAIOB
€e pa3sBUTHUS W 3HAYMMOCTH JUIS PasBUTHs [HMBHJIH3AIMH, OBIIAICHHUEM S3BIKOM
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MaTEMaTUKH W MaTeMaTH4YE€CKOM KYHLTypOﬁ KaKk Cp€aCTBOM IIO3HAHHA MHpA,
OBJIaACHHUCM HpOCTeﬁHII/IMI/I HaBBIKaMH HCCJ'ICI[OB&TGJIBCKOﬁ ACATCIIbHOCTH,

6) ¢pusnueckoe BOCIIUTAHME, ¢opmupoBanue KYJbTYPbI 310POBbSI
U SMOI[HOHAILHOTO 0JIATOMOJTYYMSI:

TOTOBHOCTBIO TIPUMEHSTh MaTeMaTHIECKUE 3HAHUS B MHTEPECax CBOETO 3/I0OPOBBS,
BEJICHUS 3JI0POBOTO 00pasza >KU3HHU (30POBOE TMHUTAaHWE, COATTAHCHPOBAHHBIM PEKUM
3aHATUN U OTABIXA, PEryJsipHas GU3NIECcKasi aKTUBHOCTH ), CPOPMUPOBAHHOCTHIO HABBIKA
pednexkcun, TPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro K€ TpaBa IPyroro
YeI0BEKa,

7) IKOJIOTHYECKO€E BOCIIMTAHNE:

OpUEHTallMeld Ha NPUMEHEHUE MATeMaTHYEeCKUX 3HAaHWW I peleHus 3anad
B 00JJaCTU COXPAHHOCTH OKPY KaloLEH Cpelibl, IUNIAHUPOBAHUS MOCTYIIKOB U OLIEHKU MX
BO3MOXXHBIX TIOCIEACTBUMA JJIi OKpY’KaloLell cpelbl, OCO3HAHHUEM TIJI00AIBHOTO
XapaKTepa SKOJOTMYECKUX POOJIEM U ITyTEH UX PEIICHHUS;

8) amanTanus K N3MEHS IOIMMCS YCJIOBHAM CONUATbHOI U MPUPOIHOI CPebl:

TOTOBHOCTBIO K JICMCTBUSM B YCJIIOBUAX HEONPEACIICHHOCTH, ITIOBBIIICHUIO YPOBHS
CBOCH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO NEATEIIBHOCTb, B TOM 4YMCIIE YMEHUE
YUHUTBCS Y APYTUX JIOAEH, TPpUOOpPETaTh B COBMECTHOM AESATEIBHOCTH HOBBIE 3HAHUS,
HAaBBIKM U KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOAUMOCTBIO B (DOPMHPOBAHUH HOBBIX 3HAaHUH, B TOM 4YHUCIIe (OPMYIUPOBATH
UJEH, TIOHATHUS, TUIIOTE3bl 00 0OBEKTAX U ABJICHUSAX, B TOM YHCJIE PAHEE HE U3BECTHBIX,
OCO3HaBaTh JEe(PUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE
pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH MPUHUMAEMbIE PELICHUS
U AeicTBuUs, (OPMYIUPOBATH U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrarte ocBOCHUS IPOrpaMMBbI TT0 MaTEeMAaTHKE Ha YPOBHE OCHOBHOT'O O0OIIIETO
oOpa3zoBaHus y oOy4aroiierocsi 0yayT chopMUpOBaHbl METANPEAMETHBIE PE3yJbTaThl,
XapaKTEpU3YyIOIINECs] OBJIAJICHUEM I103HABATEIIbHBIMA YHUBEPCAIBHBIMUA yUYE€OHBIMU
JEUCTBUAMH, KOMMYHUKATHBHBIMH  YHUBEPCAJIbHBIMH  YYCOHBIMU  JCHCTBUSMH,
PETYISATUBHBIMU YHUBEPCATBHBIMU YUCOHBIMU JICHCTBUSMU.

ITo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YUeOHbIe NeiiCTBHUSA

[lo3naBaTenbHBIE  YHUBEpPCANbHBIE  y4eOHbIE  JCWCTBUA  0OECIIEYMBAIOT
(dbopmupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIIECCOB 00yYarOMUXCsi (OCBOCHHE METOJ0B
MO3HAHUS OKPYXKAIOLIEro MHpa, MPUMEHEHUE JIOTUYECKUX, HCCIIE0BATEIbCKUX
onepauuii, yMeHui pabotathb ¢ UHPoOpManuen).
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ba3oBble Jornyeckue JeicTBus:

BBIABJISITE M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, MOHSITHI, OTHOIICHUNA MEXIY MOHSATHSAMH, (POPMYIHpPOBATH OMpEACIICHUS
INOHATUN, YCTaHABJIMBATh CYLIECTBEHHBIM MpPHU3HAK KilacCU(PUKAIMK, OCHOBAaHUS
11 00001LEHUS M CPAaBHEHUS, KPUTEPUU IPOBOIUMOTO aHAJIN3a,;

BOCIPUHUMATh, (OPMYJIUPOBATH U MPEOOPA3OBBIBATH CYKJICHUS: YTBEPIUTEIIbHbIE
U OTPULIATEIbHBIC, €IMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBIBISIT MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IPOTHUBOPEYUS
B (axkTax, [aHHBIX, HAOJNIOJEHUSAX M YTBEPKACHUAX, Mpenjgaratb KpUTEPUU
JUISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

IIPOBOAUTH BBIBOJABI C HCHOJB30BAHHEM 3aKOHOB JIOTMKM, JE€IyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

pa3OupaTh  JOKa3aTelabCTBA  MATEMATUYECKHX  YTBEPXKIECHUW  (IpsMbIe
U OT TMPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECJIOXKHbBIE JI0KAa3aTeIbCTBA
MaTeMaTHYeCKUX (AaKTOB, BBICTPAWBAaTh AapTryMEHTAlMI0, MPHUBOJUTH IMPUMEPHI
Y KOHTPIIPUMEpPBL, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BbIOMpaTh croco0 perieHus ydeOHOH 3aqaun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelIeHus1, BBIOMpaTh Hanbojee MOAXOIAUINM C yUETOM CaMOCTOSITENIbHO BbIIEJICHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBaTeIbCKHe AeiiCTBUA .

WCITOJIB30BaTh BOIMPOCHI KaK HCCICIOBATEIbCKAA HMHCTPYMEHT ITO3HAHUSA,
(dhopMyIHpOBaTh BOIPOCH], (PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMy, CAMOCTOSTEIIBHO
yCTaHaBJIMBATh MCKOMOE W JaHHOE, (JOPMHUPOBATH THUIIOTE3y, aprYMEHTHPOBATH CBOIO
MTO3HITUIO0, MHCHUE;

MIPOBOJIUTH TI0 CAMOCTOSATEILHO COCTaBICHHOMY TUIAHY HECIIOKHBINA 3KCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEAOBAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTHYECKOT0 00bEKTA,
3aBUCUMOCTEN 00BEKTOB MEKITY COOOM;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0OOOIIEHHUSI M BBIBOJALI MO pe3yJibTaTam
IIPOBEJICHHOT'O0 HAOJIOJCHUS, MCCICAOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX
PE3yNbTaTOB, BHIBOJIOB M 0000IIEHNI;

MPOTHO3WPOBATh BO3MOXKHOE pa3BHTHE TMporecca, a TakKe BBIIBUTATH
MIPEAMOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSIX.

Pab6ora ¢ undpopmanmeii:

BBISIBJIATh ~ HEJOCTATOYHOCTh M W30BITOYHOCTh  MH(pOpPMAlMK,  JAaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a1a4H;

BbIOMpaTh,  AQHAJIM3UPOBATh,  CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMYHbIX BUIOB U (YOPM MpeICTaBICHMUS;

BbIOMpaTh GopMy mpeacTaBieHuss MHGOPMALIMK U WITIOCTPUPOBATH pEllaeMble
3a/layu CXeMaMmu, uarpaMmmMaMu, HTHOU rpaukoi U mX KOMOWHALUSIMU;
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OLICHUBATh HAACKHOCTH I/IH(I)OpMaI_II/II/I I10 KPUTCPUAM, MMPCATOKCHHBIM YUYHUTCICM
NN C(i)OpMy.III/IPOBaHHBIM CaMOCTOATCIIBHO.

KomMMyHnkaTHBHBIE YHHBepCcajbHble Y4eOHbIE JACHCTBUS
KoMMyHHKaTHBHBIC ~ yHHMBEpCAIbHBIC  y4eOHbIC  JEHCTBUS ~ 00CCICUUBAIOT
chopMUPOBAHHOCTH COLMATTBHBIX HABBIKOB O0YUYAFOLIUXCSI.

Oomenue:

BOCIIPUHUMATh U (POPMYJIHMPOBaTh CYKJIEHHUS B COOTBETCTBHHM C YCJIOBHUSIMHU
U LEIIMHU OOILIEHMS, ICHO, TOYHO, FPAMOTHO BBIPAXXaTh CBOK TOUKY 3PEHUS B YCTHBIX
U MHCbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS 10 XO/AY PELICHUs 3a7aud U MOJyYEeHHBIM
pe3yJbTaram;

B XO0/A€ OOCYXIEHHMs 3a/laBaTb BOMNPOCHl MO CYHIECTBY OOCYXKIaeMOW TEMBI,
po0OJieMbl, pelaeMoil 3a1a4uu, BbHICKA3bIBaTh HJIEH, HAllEJICHHbIE Ha MOUCK pPELICHMUS,
COMNOCTAaBIISATh CBOM CYXKIEHUS C CYXICHUSIMU JAPYTHX YYaCTHUKOB JHMajora,
OoOHapyKHUBaTh pa3Inuue U CXOJACTBO IMO3UIIHMA, B KOPPEKTHOU PopMe (HopMyIupoBaTh
pPa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIICHUS 3a7auyd, SKCIEPUMEHTa, HCCIEIOBaHUS,
IPOEKTa, CaMOCTOATEIbHO BBIOMpaTh (OpMAT BBICTYIUIEHHS C Y4YE€TOM 3aj]ad
NpEe3eHTAUU U OCOOCHHOCTEN ayIuTOPUH.

Corpyanuuecrno:

MOHUMATh U UCIIOJI30BATh MPEUMYIIIECTBA KOMaHHOW ¥ UHIMBUIYaIbHOU PabOTHI
MIPH PEIIEHUN y4eOHBIX MaTEMaTUYECKHX 3a]1a4;

MPUHUMATh IEeJIb COBMECTHOW JACATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIUIO
COBMECTHOM pabOThI, pacrpeaenaTh BUAbl padoT, 10roBapuBaThCs, 00CYKIaTh MPOIECC
U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B TPYNIOBBIX ¢opmax paboThl (0OCYKIeHHUs, OOMEH MHEHUSIMHU,
MO3TOBBIE IITYPMBI U JIPYTHE), BHIMOIHATH CBOIO YaCTh paOOThl U KOOPAMHUPOBATH CBOU
JIEUCTBUA C APYTUMH YICHaAMH KOMaH/IbI, OIIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLTUI
MPOIYKT MO KPUTEPUIM, CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHSI.

PeryasiTuBHBIC YHHBEPCAJIbHbIE Y4eOHbIE NeHCTBUA
PerynaruBHble yHUBEpCalbHbIe yueOHBIE AEHCTBUS 00ECIeYnBalOT (HOPMUPOBAHKE
CMBICJIOBBIX YCTAHOBOK M KM3HEHHBIX HaBBIKOB JIMYHOCTHU.

Camoopranusamnus:

CaMOCTOSITENIbHO COCTAaBIISITh IUIAH, AITOPUTM PEIICHMs 3aJadu (WM €ro 4acTh),
BBIOMPATh CHOCOO pEIIEHUS C YYETOM MMEIOLIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAapUAHTBl PELIEHUN C y4ETOM
HOBOM MH(pOPMAIIUH.
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CaMOKOHTPOJIb:

BJAJE€Th CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpolecca M pe3yibTara
pelIeHnss MaTeMaTUYECKOH 3a1auu;

MPEABUAECTh TPYJHOCTH, KOTOpPbIE MOTLYT BO3HHUKHYTh IpPH PELICHUH 3a/ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAlJIEHHBIX
OIINOOK, BBISIBJIEHHBIX TPYJHOCTEM;

OLICHMBATh COOTBETCTBUE pe3yibTaTa JACSITEIbHOCTH IIOCTABJICHHOW LIEIH
U YCJIOBHSIM, OOBACHATH NMPUUMHBI JTOCTHKEHUS WIM HEAOCTH)KEHMS LI€JIM, HAXOJIUTh
OIIKOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATBI

[IpeameTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMbI IO MATEMATHKE IMPEACTaBICHBI
o ToJaM OOydYeHHs B paMKax OTACIBbHBIX YYeOHBIX KYpCOB: B 5—6 Kiaccax — Kypca
«MaremaTtuka», B /-9 kmaccax — KypcoB «Anredpay», «l'eomerpusi», «BeposTHOCTH
Y CTaTUCTHKAY.

11



denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHb)

OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

[IpuopureTHbIMU LEISIMU OOYUYEHUSI MaTeMaTHKe B S—6 Kilaccax sIBISIOTCS:

MPOJOJDKEHHE (POPMUPOBAHHS OCHOBHBIX MAaTE€MaTHYECKUX MOHITHHA (YHUCIIO,
BEJIMYMHA,  reoMeTpuueckass  ¢urypa), 0oOECHeYMBAIOIIUX  IPEEMCTBEHHOCTh
U TIEPCTIEKTUBHOCTh MAaTEMATUYECKOTO 00pa30BaHUs 00yUaOIIUXCS;

pPa3BUTHE MHTEIUICKTyaIbHBIX M TBOPYECKUX CIOCOOHOCTEW O0O0yyaromuxcs,
MO3HABATENILHON aKTUBHOCTH, HUCCIIEIOBATEIbCKUX YMEHUH, MHTEpeca K H3y4YEHHUIO
MaTEeMaTHKHU;

MO/ABEICHUE OOyYarONIMXCsl Ha JOCTYIIHOM [UJIsi HUX YPOBHE K OCO3HaHUIO
B3aUMOCBSI3M MaTEMaTUKH U OKPY’KAIOILET0 MUPA;

(dopmupoBanne (YyHKIMOHAJIBHOW MaTEMaTHUYECKOM TI'PaMOTHOCTU: YMEHHMS
pacrno3HaBaTb MaTeMaTH4Yeckue OOBEKThl B pEaJbHBIX >KU3HEHHBIX CHUTYyalUsX,
MPUMEHATh OCBOEHHBIE YMEHHUS [UJIsl PELICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1ad,
MHTEPIPETUPOBATh IOJYYEHHBIE pe3yJbTaTbl W OLEHHUBAaTh KX HAa COOTBETCTBUE
IIPAKTUYECKON CUTYaALlUH.

OcCHOBHBIE JIMHHM COJEpKaHUsA Kypca MareMaTuku B S5—6 Kiaccax —
apudmeTrnyeckas M TreOMETpUUEcKas, KOTOpbIE Pa3BHBAIOTCS MApAJUICNbHO, KaKJaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OAHAKO, HE HE3aBUCUMO OJIHA OT APYIOW,
a B TECHOM KOHTAaKTE€ W B3auMOJAEUCTBUHU. Takke B Kypce MATEeMaTUKU IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU ajareOpbl U OMUCATENbHONW CTATUCTUKH.

N3yuenue apudmeTnyeckoro wmarepuajia HayMHAEeTCs CO CHUCTEeMaTHU3aluu

Y Pa3BUTHS 3HAHMM O HATypalbHBIX YMCIAX, MOJYYEHHBIX HA YpPOBHE HayalabHOTO
oOmiero obpaszoBaHus. [Ipu 3TOM COBEpIIEHCTBOBAHWE BBIYUCIUTEIBHON TEXHUKH
U (GOpMHpOBAaHME HOBBIX TEOPETUYECKMX 3HAHUM codeTaeTcs C pa3BUTHEM
BBIUMCIUTENILHON KYyJbTYpbl, B YacCTHOCTH C OOy4YE€HUEM NPOCTEHIINM MpueMam
OPUKUJIKA W OLEHKU pe3yJbTaToB BbIYMCIEHUH. M3ydyeHue HaTypalbHBIX 4YHCEN
npoaobkaeTcs B 6 Kiacce 3HaKOMCTBOM C HaUaIbHBIMU MOHSATUSIMU TEOPHH JEIIMMOCTH.
Hayano n3zydenusi 0OObIKHOBEHHBIX U JICCSITHUHBIX IPOOEH OTHECEHO K S Kilaccy. DTo
NEPBBIN 3TN B OCBOEHUU JpO0EH, KOT/1a MPOUCXOUT 3HAKOMCTBO C OCHOBHBIMH UIESIMH,
MOHATUSAMU TeMBI. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX ApOOEi B OJIHOM 00beMe
IpEIIIeCTBYET U3YUCHHUIO NECATHUYHBIX ApoOeH, YTO 1eIecCO00pa3HO ¢ TOUYKU 3PEHUs
JIOTUKU M3JI0’KEHUSI YMCIIOBOM JIMHMM, KOTJa MpaBujia ACHUCTBUN C JECATUYHBIMU
JIpOOsIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJTOPUTMaMHU BBITIOJHEHUS JEHCTBUI
C OOBIKHOBEHHBIMH JApOOSIMHU. 3HAKOMCTBO C JAECSATHYHBIMH JAPOOSIMU PACIIUPUT
BO3MOXKHOCTH ISl TIOHMMaHUsl OOYYarOIIMMHUCS MPHUKIAJHOTO MPUMEHEHUS HOBOU
3aMuCH TpPU HM3YYEHUM JPYTUX NPEIMETOB U MPU MPAKTHUECKOM HCIOJIb30BAHUH.
K 6 xmaccy oTHeceH BTOpOM OJTalm B U3YYEHUH JpoOed, TAe MPOUCXOIUT
COBEpIICHCTBOBAHNE HABBIKOB CPAaBHEHUS U MPeoOpa3oBaHus JpoOeil, 0CBOEHNE HOBBIX
BBIYHMCIIUTEIbHBIX AJITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCICHUW, B TOM YHUCIE
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3HaYEHU BBIPAKEHMM, COAEpKAIIUX K OOBIKHOBEHHBIE, M JIECATUYHBIE ApOOH,
YCTaHOBJIEHHE CBSI3€H MEX1y HUMH, pACCMOTPEHHE IPUEMOB pELIEHMs 3a7a4 Ha APOOH.
B nHauane 6 kjiacca MpOUCXOAUT 3HAKOMCTBO C MOHATHEM IPOLIEHTA.

Oco0eHHOCTBIO U3YyUEHUS MOJIOKHUTEIBHBIX U OTPULIATEIbHBIX YHCEN SABIISETCS TO,
YTO OHU TaKXE€ MOTYT paccMaTpUBaThCs B HECKOJBKO 3TanoB. B 6 kiacce B Hauaie
nu3ydeHuss Tembl «lloyiokuTenbHBIE M OTPULIATENIBHBIE YKCIIa» BBIAENAETCS MOATEMA
«enple unciaa», B paMkKax KOTOPOW 3HAKOMCTBO C OTpPUUATENIBHBIMH YHCIAMU
U J€UCTBUSIMHU C [TOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YUCIAMU IPOUCXOIUT Ha OCHOBE
COJIEP/KATENBHOIO IOAXO0/a. OTO IO3BOJISIET HAa JOCTYIIHOM YPOBHE IO3HAKOMHTb
o0Oyyaromuxcsi MPaKTUUECKH CO BCEMH OCHOBHBIMHM IMOHSTHSIMH TEMBbI, B TOM 4YHCIIE
U C MpaBWIAMHU 3HAKOB IPH BBIIIOJIHEHUU apudMeTndeckux aeiictBuil. M3ydenue
paloOHaIbHBIX YUCEN OYJET MPOIOJIKEHO B Kypce anre0psl 7 Kiacca.

[Ipu oO0yueHMM pelIeHHI0 TEKCTOBBIX 3aJady B S5—0 KiaccaXx HCIOJIb3YIOTCA
apudmernueckue npuemsl perieHus. [lpu oTpaboTke BEIYUCIUTENBHBIX HABBIKOB B 5—6
KJIacCax pacCMaTPUBAOTCS TEKCTOBBIE 3aJa4y CIEAYIOIIMX BUIOB: 33/1a4 HA IBUKCHUE,
Ha YacTH, Ha IOKYIIKH, Ha pabOTy U IPOU3BOJUTENBHOCTb, HA MPOIIEHTHI, HA OTHOIICHHUS
u nponopuuu. OOyyaroluecss 3HaAKOMSTCS C MpUEMaMH pPELIeHUs 3a1ad nepedopom
BO3MOXKHBIX BapUaHTOB, y4arcs paboTaTh ¢ MHGopManueil, npeacTaBIeHHOW B (opMme
Ta0JINL WIN JUarpamm.

B nporpamme yueOHOro kypca «MaremaTuka» MpeaycCMOTPEHO (OPMUPOBAHHE
NPOMNEAEBTUUECKUX alreOpanueckux MpejcTaBieHud. bykBa kak CHUMBOJI HEKOTOPOTO
Yycia B 3aBUCUMOCTH OT MAaTEMaTUYECKOIO0 KOHTEKCTAa BBOJUTCA IOCTEIIEHHO.
bykBeHHass CHMBOJIMKA MIMPOKO MCHOJB3YETCS MPEXKAE BCEro I 3alMuch OOIIUX
YTBEPKICHUM U IPEAJIOKEHUH, (POPMYJI, B HACTHOCTH JIJIsl BBIYUCIEHUS TEOMETPUUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTENS» YUCIIA.

B nmporpamme yueOHOro kypca «MaTemaTuka» MpeICTaBiIeHA HarjsaHas
reOMETpHs, HANpaBJICHHAs Ha pa3BUTHE OOPA3HOrO MBIIUIEHUS, MPOCTPAHCTBEHHOTO
BOOOpaXeHus, N300pa3uTEIbHBIX YMEHUNA. DTO BaXKHBIM ATal B U3YyYEHUU F€OMETPUH,
KOTOPBIM  OCYIIECTBIISIETCS. HAa  HArJIJHO-NPAKTUYECKOM  YpPOBHE,  ONHUPAETCA
Ha HarsIHO-00pa3Hoe MbIIUIeHHEe oOydamuxca. bospmas ponab  OTBOIUTCS
MPaKTUYECKON JeATEIbHOCTH, OIBITY, SKCIIEPUMEHTY, MoAeInpoBaHuto. OOyvaroniuecs
3HAKOMSITCS C T€OMETPUYECKMMHU (PUTypaMu Ha IUIOCKOCTH M B MPOCTPAHCTBE, C UX
MPOCTEUIIMMUA  KOHQUTypalusiMu, ydarcd u300paxkaTb HMX Ha HEJIMHOBAHHOU
U KJIeT4aToil Oymare, pacCMaTpUBalOT UX MpOCTeiine cBocTBa. B mpoiiecce nuzyueHus
HaIJISIIHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE OOYYAIOIIMMUCS Ha YPOBHE HAYaJIbHOTO
o01ero 00pa3oBaHusl, CHCTEMATU3UPYIOTCS U PACIIUPSIIOTCS.

CornacHo yueOHOMY IJIaHY B 5—6 Kjaccax U3y4yaeTcss MUHTETPUPOBAHHBIN MIpeIMET
«MaremaTka», KOTOPBIM BKJIIOUYAET apu(PMETHUECKui wmaTtepuaq ¢ HalJISIHYIO
reOMETPUI0, a TaKXKE MPOINEACBTUUECKUE CBEICHUS U3 aireOpbl, dJIEMEHTHl JOTHKH
Y HayaJla ONUCATENbHOW CTaTUCTUKH.

OO111ee yKco 4acoB, peKOMEHA0OBAHHBIX ISl U3y4eHUsl MaTeMaThku, — 340 gacos:
B 5 kiacce — 170 yacoB (5 gacoB B Hezeno), B 6 kinacce — 170 yacos (5 yacoB B Heneoio).
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COAEPXAHUE OBYYEHUA
S KUIACC

HarypanbHble 4yucia U HYJIb

HartypaneHoe wuucno. Psa HatypanpHbix uuncen. Ywucmo 0. HM300paxkeHue
HaTypaJIbHbIX YUCEN TOYKAMH Ha KOOPJIMHATHOM (YUCIIOBOM) MPSMOIA.

Ilo3unmnoHHasgs cucrema cudcieHus. Pumckas Hymepauus Kak —IIpUMeEp
HENO3ULNOHHOW CUCTEMBI CUYUCIICHHUS. [lecaThyHas cucTeMa CUMCIICHHUS.

CpaBHEHHE HATypaJbHBIX YHUCEN, CPAaBHEHHE HATYyPAJIbHBIX YHCEI C HYJEM.
Crioco6s1 cpaBHeHUs. OKpyTJIEHUE HATypalbHbBIX YHCEL.

CrnoxeHre HaTypaJbHBIX YHMCEJ, CBOMCTBO HYJIS IIPHU CIIOKCHUM. BbluMTaHHE Kak
JeiicTBUE, OOpaTHOE CIIOKEHHUIO. YMHOXKEHHME HATypaJbHBIX YHCEJl, CBONCTBA HYJIS
M EIUHMIBI TNpU YMHOXKEHHUU. JlelleHne Kak JelcTBHe, OOpaTHOE YMHOXKEHHIO.
KomnoneHTs! neiicTBui, CBSI3b MeX1y HUMU. [IpoBepka pesynbTaTa apuMEeTHIECKOTO
neictBud. IlepeMecTuTenbHOE M COYETATENIbHOE CBOMCTBAa (3aKOHBI) CIIOXKEHUS
Y YMHO>XEHHUS, PACTIPEAEIUTEILHOE CBOUCTBO (3aKOH) YMHOXKEHHS.

Hcnons3oBanne OyKB 111 00O3HAUEHUS] HEM3BECTHOI'O KOMIIOHEHTa W 3alllCU
CBOMCTB apu(METUUYECKUX JACHUCTBUM.

JlenuTenu U KpaTHBIE YMCIIA, PA3JI0KEHUE HA MHOXKUTENU. [IpocThie U cocTaBHbIE
yucina. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTKoM.

CreneHp ¢ HaTypaJIbHBIM ITOKa3aTesIeM. 3allMCh YMCIIA B BUAE CYMMBI Pa3psiaHbIX
CJIaracMbIX.

UucnoBoe BbIpakeHHE. BpIUKCIIEHNE 3HAYEHWH YMCIIOBBIX BBIPAXKEHUM, MOPSAOK
BBIIIOJIHEHUs [JEUCTBUM. lcronbp30BaHWME NIPU  BBIYKUCICHUSAX IEPEMECTUTEIBHOIO
U COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS U YMHOXEHUS, pacipeneauTeIbHOro
CBOWCTBA YMHOKECHHUSI.

poou
IIpencraBienne o ApoOU Kak criocoOe 3armucH 9acTh BeIUMUUHBI. OOBIKHOBEHHBIC

npo6u. [IpaBunbHble W HempaBWiIbHBIE ApoOu. CmemranHas ApoOb, MPECTaBICHUE
CMEIIIaHHOW ApOoOM B BHJIE HEMPABWIHHOW IpoOU W BBIJIEICHUE 10N YacTH 4uclia
U3 HempaBWwiIbHOU JpoOu. M3o0OpakeHue apoOeil ToUKaMu Ha YHUCIOBOW MPSMOM.
OcHoBHOe cBoiicTBO apobu. Coxpamienue apoOei. IlpuBenaenue npoOW K HOBOMY
3HameHaTeno. CpaBHEHUE APOOEil.

CnoxxeHrie W BBIYMTAHHE JpoOed. YMHOXKEHWE W JieJieHue nIpoOeid, B3amMHO-
obpatHble qpodu. HaxoxaeHne 4acTy 1eI0T0 U IEJI0TO 0 €ro YacTH.

Hecstuunas 3amuch apoOeit. [lpencraBnenue AecATUYHOW ApoOM B BUJC
O0ObIKHOBEHHOU. M300pakeHHe IECATUYHBIX APOOEH TOYKaMM Ha YHCJIOBOW MPSMOM.
CpaBHEHHE JECATUYHBIX APOOCH.

Apudmernueckue NEUCTBUS C ACCITUYHBIMU Ap0o0siMU. OKpyTIIeHUE MECATUYHBIX
po0ei.
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PenreHne TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a7a4 apu(METHUYECKUM CIIOCOOOM. PelieHune JoruuecKux
3aja4. Pemienue 3amau mepeOOpoM BceX BO3MOXKHBIX BapuaHTOB. Mcmosb3oBaHue
P PEIICHUH 3aJ1a4 TaOJIUI] U CXEM.

Pemenue 3aga4, comepkaimx 3aBUCHMOCTH, CBSI3BIBAIOIINE BETUYUHBI: CKOPOCTbD,
BpeMsi, PAaCCTOSIHUE, II€HA, KOJWYECTBO, CTOMMOCTb. EJIWHUIIBI M3MEpPEHHUs: MacCHhl,
00bema, 1IeHbl, PACCTOSIHUS, BPEMEHU, CKOPOCTH. CBSI3b MEXIY €IMHUIIAMU U3MEPECHUS
Ka)KI0M BEJIMYUHBI.

Pemmenrie oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencrapiieHue TaHHBIX B BUE TaOJMII, CTOJIOUATHIX JUATPAMM.

Harnsanas reomerpust

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
JIyd, YTOJI, JOMaHasi, MHOTOYT'OJIbBHHUK, OKPY’KHOCTb, KpYT. YT0JI. [IpsMOM, OCTpBIii, TyrOou
Y Pa3BEPHYTHIN YIJIBL.

JUiMHa OTpe3ka, METPUYECKME €IWHULBI JUIMHBL. JIMHA JIOMaHOH, NEpUMETP
MHOI'OyroJIbHUKa. MI3MepeHne u noCTpOEeHHE YIIOB C IIOMOIIBIO TPAHCIIOPTUPA.

Harnsaguele mnpexacraBieHuss o (¢uUrypax Ha IUIOCKOCTH: MHOTOYTOJbHUK,
IPSIMOYTOJIbHUK, KBaJAPaT, TPEYTOJbHUK, O PABEHCTBE (PUTYP.

N3o6paxenne ¢uryp, B TOM 4Hciae Ha Kietdaroil Oymare. Iloctpoenue
KOH(Urypanuii u3 yacteil npsMoi, OKpy>KHOCTH Ha HETMHOBAHHOM U KJIE€T4YaTON Oymare.
Hcnonp30BaHne CBOMCTB CTOPOH M YIVIOB MPSIMOYTOJIbHUKA, KBAIPaTa.

[Tnomans OPSIMOYTOJIbHUKA " MHOTOyTOJIbHUKOB, COCTABJICHHBIX
U3 MPSAMOYTOJIBHUKOB, B TOM 4HCIlIe (PUTyp, M300paKEHHBIX Ha KJIET4aTod Oymare.
Enuaunier usmepenus mionaau.

Harnsianele mpencTaBlieHHs] O MPOCTPAHCTBEHHBIX (QUIypax: MNPSIMOYTOJIbHBIN
napajuienenunes, Kyo, MHororpaHHuku. M3o0paxkeHne npocTelinx MHOTOTPAaHHUKOB.
PazBepTku kyOa u napamienenunena. CozaaHue Mojeiel MHOTOIpaHHUKOB (U3 Oymary,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MATEPUAIIOB).

O0BeM MpsAMOYTOJIBHOTO Napajuienenunena, Kyoa. EnuHuibl usmepeHus: oobema.

6 KJIACC

HarypaJjbHble yuciia

ApudmMernueckre JACUCTBUS € MHOTO3HAYHBIMM HATypaldbHBIMH YHCIIAMHU.
YucrioBble BbIpa)KEHUA, MOPSIOK JIEUCTBHUM, UCMOIb30BaHUE CKOOOK. Mcnonb3oBaHue
IPU  BBIYMCIEHUSAX TNEPEMECTUTEIIBHOTO M COYETATEIbHOIO CBOWCTB CJIOKECHHS
1 YMHOKEHHUS, PACIIPENEIUTEIBHOTO CBOMCTBA YMHOKEHUA. OKpPYyTIIEHHE HATypalbHbIX
YUCEL.

Jlenutenu u KpaTHBIE YUCIIa, HANOOJIBITUN OOINI TETUTETh U HANMEHbIIIee 0011Iee
KpaTHoe. [[enuMoCcTh CyMMBI U ITpOU3BEACHUS. JleneHne ¢ OCTaTKOM.
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J{poou
OObIKHOBEHHAsT JIpoOb, OCHOBHOE CBOWCTBO JpoOH, COKpamieHue JapoOeii.

CpaBHeHME U yHopsIO4YMBaHUE ApoOeil. PemieHwe 3agay Ha HAaXOXKJIEHUE 4YacTH
OT LEJOT0 W ULEeJIoro mo ero 4vacth. [[poOHoe 4HCiIo Kak pe3ysbTaT JeleHHS.
[IpencraBienne AecATUYHOM IpoOU B BHUJIE€ OOBIKHOBEHHON ApOOM M BO3MOXKHOCTH
Ipe/CcTaBlieHus OOBIKHOBEHHOM JpoOM B BUIE JecATUYHOU. JlecaTuuHbie apoOu
U MeTpuueckas cuctema mep. Apudmerndeckue NEHCTBUS U UYMCIOBBIC BBIPAKEHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSMHU.

OtHomenue. Jlenenue B JaHHOM oTHomeHnd. Macmra0, nponopuus. [Ilpumenenne
IIPONIOPLIMM MPH PEILICHUH 3a1a4.

[Tondarue npoueHTa. BeruncieHue mpoueHTa OT BEIWYMHBI U BEIUYHMHBI 10 €€
MPOLIEHTY. BbIpa)keHHEe NPOLEHTOB JAECATUYHBIMU Jpo0siMu. Pemienune 3amgau
Ha MPOUEHTHI. Bblpa)keHNE OTHOILIEHUS BEJIMYMH B MPOLIEHTAX.

IHoJsi0:kuTENBHBIE K OTPULATEIbHBIE YHCJIA

[TomoxurenbHple W oTpuuarenbHble yucna. llensie uyncma. Mopyne 4wucina,
reoMeTpudecKast HHTepIpeTamnus Moayias urcia. M3o0pakeHune yuces Ha KOOPAMHATHOM
npsiMoii. UucnoBble mpoMexyTku. CpaBHeHHE uuncell. ApudMeTHUYecKue ACHCTBHS
C TIOJIOXKUTEIIbHBIMU U OTPULIATEIIbHBIMU YHUCIIAMHU.

[IpsiMmoyronibHasi cHUCTEMAa KOOPAMHAT Ha TIUIOCKOCTH. KoopauHaTbel TOYKH
Ha TUIOCKOCTH, abcicca U opauHata. [loctpoenue Touek U GUryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpaKEHUS

[IpumeHeHne OyKB HaJisl 3alMCH MaT€MAaTUYECKHX BBIPAKEHUA W MPEAJIOKEHHM.
CpoiictBa apudmeTnueckux JeHCTBUNA. byKBEHHBbIE BBIPAKEHHS U  YHCJIOBBIE
IIOJICTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XACHUE HEU3BECTHOIO KOMIIOHEHTA.
@opMyinbl, GopMysbl MEpUMETpa M IJIOMIAAM MNPSAMOYTOJIbHUKA, KBajapara, oObema
napajiesenumneaa u Kyoa.

Pemienne TekcTOBBIX 32124

Pemrenne TekCTOBBIX 3ama4 apu(METHUSCKHM CIIOCOOOM. PemeHue mormdaeckux
3a1a4. Pemenue 3aay nepebopoM BCeX BO3MOMXKHBIX BAPUAHTOB.

Pemrenue 3agau, cogepxammx 3aBUCUMOCTH, CBI3bIBAIOIINX BEJIUYHUHBI: CKOPOCTb,
BpeMsi, paCCTOSIHUE, 1IeHa, KOJTMYECTBO, CTOUMOCTb, TPOU3BOIUTEILHOCTD, BpEMsl, 00beM
paboThl. EquHuLIBI U3MEpPEHUs: MAacChl, CTOUMOCTU, PACCTOSIHUSI, BPEMEHHU, CKOPOCTH.
CBsi3b MEXKy €AMHULIAMHA U3MEPEHUS KaXKJI0M BEJIIMUUHBI.

Pemrenune 3amay, CBs3aHHBIX C OTHOIICHUEM, IPOMOPIUOHAUIBHOCTHIO BEJIWYHH,
MPOIIEHTAMH; PEIICHUE OCHOBHBIX 3a7a4 Ha APOOU U MPOLICHTHI.

Omenka © TPUKUIKA, OKpyrJeHHe pesynbTata. CocraBiieHHe OYKBEHHBIX
BBIPAKECHUU T10 YCIOBUIO 3aJaUU.

[IpencraBienre JaHHBIX C TOMONIBIO Tabmui, W auarpamMm. CronOuatbie
JarpaMMbl: YTEHHE U NTOCTpOEHHE. UTeHUE KPYTrOBbIX AUarpaMm.
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Harasignas reomerpust

Harnsoaeie npenctaBienus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
Jyd, YroJl, JIOMaHas, MHOTOYTOJIbHUK, YE€ThIPEXYTOJIbHUK, TPEYTOJbHUK, OKPY>KHOCTD,
KpYT.

B3anMHoe pacronoxeHue JByX MPSMbBIX Ha TUIOCKOCTH, MapajuielibHbIe MpsSMbIE,
NEepHEHIUKYISIpHBIC TIpsiIMbIE. I3MepeHne pacCTOSHUI: MEX Ty ABYMSI TOUKaMH, OT TOYKHU
710 MPSIMOM, IJTMHA MaplIPyTa HAa KBAJAPATHOM CETKE.

N3mepenre © TOCTPOEHHE VYIJOB C TMOMOLIBIO TpaHcmoptupa. Buasl
TPEYTOJIbHUKOB: OCTPOYTOJIBHBIN, MPSIMOYTOJIbHBINA, TYNOYTOJbHBIN, paBHOOEIPEHHBIN,
PaBHOCTOPOHHUHN. YeThIpeXyroJIbHUK, MPUMEPHI YETHIPEXYTOJIbHUKOB. [IpsIMOYyTONBbHUK,
KBaJpaT: WCIOJB30BAaHUE CBOWCTB CTOPOH, YIJIOB, JuaroHanei. l3obOpaxeHue
reOMEeTpUYeCKUX (Uryp Ha HEJIMHOBAaHHOM Oymare C HCHOJb30BAaHUEM ITUPKYJIA,
JMHENKH, yrolbHUKA, TpaHcnopTupa. [loctpoenus Ha kietdaroil Oymare.

[Tepumerp MHorOyronbHUKA. [loHsTHE TUIOMAAM (DUTYPBI, €AUHUIBI U3MEpPEHUS
wiomwaau. [pubnmkeHHoe u3MepeHue miomaad Guryp, B TOM 4KCII€ Ha KBaJgpaTHOU
cetke. [IpubimxenHoe n3MepeHue JJIMHbBI OKPYKHOCTH, TIJIOIIAAN KPYTa.

CummeTpus: LIeHTpajabHasi, OCeBas U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHre cMMMETPUYHBIX GUTYD.

HarnsinHele npeacTaBieHus 0 MPOCTPAHCTBEHHBIX (UTypax: napavienenunes, Kyo,

npu3Ma, nupamua, KOHyC, IWIMHIP, map U chepa. M3o0paxkeHne npocTpaHCTBEHHBIX
¢buryp. [Ipumepsl pa3BepTOK MHOTOIPAHHUKOB, IUIUHApPA U KoHyca. Co3nanue Mojaenen
IIPOCTPAHCTBEHHBIX (UTYp (M3 OyMaru, MpoBOJIOKH, IJIACTHIIMHA U IPYTHX MaTepUasoB).

[Tonsatue oObema, enuHHUIBI H3MepeHHs oO0bema. OO0beM NPAMOYTOJILHOTO

napajienenumnena, Kyoa.

HHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 5 Kjacce.

Yucsia 1 BbIYUCTICHUSA

[lonuMaTe W MPaBUIBHO YNOTPEOJATh TEPMHUHBI, CBA3aHHBIE C HATypajlbHBIMU
YKCJIaMi, OOBIKHOBEHHBIMH U JECSITUUHBIMU JPOOSIMHU.

CpaBHUBaTh M YNOPSAIOYMBATH HATYpaJbHBIE YHMCIA, CPABHUBATH B MPOCTEHIINX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTBH TOUKY Ha KOOPJIMHATHOM (YUCIIOBOM) MIPSIMOM C COOTBETCTBYIOIIUM €
YUCJIOM U M300pakaTh HaTypajbHbIE YMCJIa TOYKAMHU Ha KOOPJWHATHOM (YHMCIIOBOM)
MIPSIMOM.

Boinonuate  apudmernueckue — OEHCTBUST € HATypaJbHBIMM  YHUCJIaMH,
C OOBIKHOBEHHBIMU JAPOOSIMU B IPOCTEUIIUX CITydasiX.

BbINonHATE IPOBEPKY, TPUKUIKY PE3YyIbTaTa BEIYMCICHUN.

OKpyTasTh HATypaJbHbIE YHCTA.
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PenreHnune TeKCTOBBIX 33124

Pemares TekcTOBBIE 3amauu  apuUPMETHYECKUM CIIOCOOOM ¥ C  TOMOIIBIO
OpraHU30BaHHOT'O KOHEYHOTO Tepedopa BCEX BO3MOKHBIX BAPUAHTOB.

Pemiats 3amaun, coeprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI: CKOPOCTb,
BpeMsl, pacCTOSIHHE, IIEHA, KOJIMYECTBO, CTOMMOCTD.

Hcnonb30BaTh KpaTKye 3aIlliCH, CXEMBI, TaOJIUIIbI, 0003HAYCHHMS ITPU PEIICHUH 3a/ad.

[Tonp30BaThCS OCHOBHBIMU €IMHUIIAMH W3MEPEHUS: IEHbI, MAaCChl, PACCTOSHUSI,
BPEMEHU, CKOPOCTH, BHIPAXKATh OJHU €AUHUIIBI BETUYUHBI YEPE3 APYTHE.

W3Bnekath, aHaNMM3UpOBaTh, OICHUBATh HMHGPOPMAIMIO, IPEJICTABICHHYIO
B TaOJMIle, HA CTOJIOYATOM JuarpamMme, HHTEPIPETUPOBATh MPEICTABICHHBIC JaHHBIE,
HCIIOJIB30BaTh JAHHBIE TIPU PEIICHUU 3a/1a4.

Harasigaas reomerpust

[Tonb30BaThCA reOMETPUUECKUMU MOHATUSAMU: TOUKA, IPsMasi, OTPE30K, JIy4, YroJ,
MHOTOYTOJIbHUK, OKPY>KHOCTH, KPYT.

[IpuBoauT, mpUMEPHl OOBEKTOB OKPYXAIOIIETO MHpa, HUMeEmuX (opmy
M3YYEHHBIX TEOMETPUUYECKUX PUTYP.

Hcnonbs30BaTh TEPMUHOJOTHUIO, CBSI3aHHYIO C YIJlaMH: BeEpIIMHA CTOpPOHA,
C MHOTOYTOJIbBHUKAMHU: yToJl, BEpLINHA, CTOPOHA, IUAarOHaJb, C OKPYKHOCTBIO: paJuyc,
IUuaMeTp, LEHTP.

N300paxaTh N3y4eHHbIE TEOMETPUYECKHE PUTYPHI HA HETMHOBAHHOM U KJIETYATON
Oymare ¢ HOMOUIbIO IIUPKYJIS U TUHEHKU.

Haxoaute nAIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C TMOMOILBIO
JUHENKH, CTPOUTH OTPE3KU 3aJaHHOU JJIUHBI; CTPOUTH OKPYKHOCTh 3aIaHHOTO pajnyca.

Hcnonp30BaTh CBOWCTBAa CTOPOH U YIVIOB MPSMOYTOJIbHUKA, KBajapaTa Al MX
MOCTPOEHUS, BEIYUCIICHUS IUIOIIAIN U IEPUMETPA.

Bbruucnsats nepuMeTp  Iiioa s KBaapara, IpsMOyrojbHUKA, (PUTyp, COCTaBIEHHBIX
U3 MPSIMOYTOJILHUKOB, B TOM YHCII€ PUTYP, N300pa)KEHHBIX HA KJIETYaTON Oymare.

[lonmp30BaThcsi OCHOBHBIMH ~METPHUYECKMMH E€IMHUIIAMH W3MEPEHUS JUJIHHBI,
IUIOUIA/IN; BBIPAXKaTh OJHU €IMHUIbI BETUYUHBI Uepe3 IpyTHe.

Pacno3naBate mapaiienenumnes, Ky0, UCIONIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA,
pedpo rpaHb, U3MEPEHUsI, HAXOAUTh U3MEPEHUs Napajuiesenunena, Kyoa.

Bbruncasare  obvem  KyOa, napaienenunesna o 3aJaHHbIM  M3MEPEHUsM,
M0JIb30BAThCS €AMHUIIAMU U3MEPEHUs 00beMa.

Pemath HeclOXHBIE 337aud  HAa U3MEpPEHHE TE€OMETPUYECKHX  BEJIMYUH
B IIPAKTUYECKHUX CUTYaIUsIX.

[IpeameTHBIE pE3yabTaThl OCBOCHUS MPOrPAaMMbl Y4EOHOTO Kypca K KOHILY
oOydeHus B 6 Kjacce.

Yucja v BbIYUCIEeHUA

3HaTh M TOHUMAaTh TEPMMHBI, CBS3aHHBIE C PA3JIMYHBIMU BHAAMHU YHCEIN
1 CIIoco0aMu MX 3aIuCH, IEePEXOIUTh (€CIM 3TO BO3MOXKHO) OT OJHOM (POPMBI 3aIUCH
yycia K Ipyrou.
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CpaBHUBATH U YIOPSAJOYNBATS LIE€JIbIE YMCIIA, OOBIKHOBEHHBIE U JECITHUHBIE APOOH,
CpPaBHUBATh YMCJIA OJTHOTO M Pa3HbIX 3HAKOB.

BrimonHsATe, coueTasi yCTHbIE M MUCbMEHHBIE IPUEMBI, apu(MeTHIECKIE TeHCTBUS
C HaTypaJdbHBIMU M UENBIMH YUCIaMU, OOBIKHOBEHHBIMH U JIECATUYHBIMHU IPOOSMHU,
MOJIOKUTEIIbHBIMA U OTPULIATEIIbHBIMH YHCIIAMH.

BplunciaTh 3HaYEHUS YUCIOBBIX BBIPAKEHHM, BBINOJIHATH NMPUKUAKY U OLICHKY
pe3ynbTata BBIYMCICHHI, BBIIOJHATh IPEOOpPa30BaHUs YHCIOBBIX BBIPAKEHUN
Ha OCHOBE CBOMCTB apu(METHICCKUX JCHCTBUM.

COOTHOCHTh TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOUIUM €i YUCIOM
Y U300paKaTh YMCIIa TOYKAMU HA KOOPJAWHATHON NpSAMOM, HAXOJUTh MOIYJb YHCTIA.

COOTHOCHUTH TOYKHM B MPSIMOYTOJBHON CHCTEME KOOPAMHAT C KOOPJIAWHATAMU 3TOU
TOYKHU.

OKpyTasTh LeNble Yhciia U 1eCATUYHbIE JPOOU, HAXOAUTH MPUOIHKEHHS YUCEIL.

YncioBbie M OyKBEHHbIE BHIPAKEHUS

[TonumaTe ¥ ynoTpeOJATh TEPMHHBI, CBS3aHHBIE C 3alUCHIO CTEIEHU 4YHCIIa,
HaxOJUTh KBaJpaT W KyO 4YHCIA, BBIYMCISITH 3HAYEHUS] YHUCIOBBIX BBIpaXKEHUH,
coAepKalluX CTCTICHHU.

[Tonp30BaThCs TpHU3HAKAMHM JETUMOCTH, PACKIaJbIBaTh HaTypalibHbIC YHCIA
Ha MPOCThIE MHOXKHUTEIIN.

[Tonb3oBaThca MacITabOM, COCTABIIATH TPOMIOPIIMU U OTHOIICHHUS.

Ucnonb3oBath OyKBBI AJiE OOO3HAUEHUSI YHUCEN TPU 3alUCH MaTeMaTUYECKHUX
BBIPAXXEHUM, COCTaBJISATh OYKBEHHBIC BbIpaKEHUS U (POPMYJIbI, HAXOAWTh 3HAYCHUS
OYKBEHHBIX BbIpa)XECHUMN, OCYILECTBIISISI HEOOXOMMbIE TTOJICTAHOBKH M MPE0Opa30BaHMUSL.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

PemeHue TeKCTOBBIX 32124

PemaTe MHOTOIIIArOBBIE TEKCTOBBIE 33291 aPUPMETHIECKUM CITIOCOOOM.

Pemate 3amgaum, CBSI3aHHBIC C OTHOIICHHWEM, MPOMOPIMOHATHLHOCTHIO BEIIMYWH,
MPOIIEHTAMH, PEIIaTh TPU OCHOBHBIC 3a/1a4u Ha APOOU U MIPOIICHTHI.

Pemate 3amaun, cogeprkaniue 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMUNHBI: CKOPOCTD,
BpeMs, pPACCTOSIHUE, II€HA, KOJMWYECTBO, CTOMMOCTH, IMPOU3BOAUTEIBHOCTh, BpEMS,
oO0beMa paboThl, HCMOIB3YyS apumeTHueckue JeHCTBUS, OIICHKY, MPUKHUIKY,
MOJIb30BATHCS SMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJIMYHMH.

CocTaBnsaTh OYKBEHHBIC BRIPAKCHHSI IT0 YCIIOBHIO 3a1a4H.

N3Bnekats nHGpOpMAIINIO, IPEICTABICHHYIO B TA0IMIIAX, HAa IMHEWHOM, CTOJIOYATON
WIM  KPYyroBOM jamarpamMmax, HMHTEPIPETUPOBATh  MPEJCTABICHHBIC  JIaHHBIC,
MCIIOJIh30BAaTh JaHHBIC MIPHU PEIICHUH 3a]1a4.

[IpeacrapnsaTe nHGOPMAIIHIO C TOMOIITHIO TAOJHIL, TMHEHHON M CTOIOUATOM JrarpaMM.

Harasimnas reomeTpust

[IpuBoauTh mTpUMEPHI OOBEKTOB OKPYXKAIOMIETO MHpa, UMEKMUX GopMy
M3YYEHHBIX T€OMETPUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PaBHBIX
Y CUMMETPUYHBIX DUTYD.
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N300paxaTh ¢ MOMOIIBIO LUPKYJS, JUHEUKH, TPAHCIOPTUPA HA HEITMHOBAHHOMN
U KJIeTyaToil Oymare W3y4deHHbBIE TUIOCKHME TeOMEeTpudecKue GUrypsl U KOH(GUTYpaIHH,
CUMMETPUYHBIE QUTYPBI.

[Tonb30BaTbCcsd TEOMETPUUYECKUMHU MMOHATHSIMHU: PABEHCTBO (QUIYp, CHUMMETPHS,
UCIIOJIb30BaTh TEPMHUHOJIOTHIO, CBA3aHHYKD C CHUMMETPUEH: OCh CHMMETPHH, LEHTP
CUMMETPHH.

HaxonuTth BEIMYHHBI YTII0B U3MEPEHUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTD YIJIbI
3a/IaHHOM BEJIMYMHBI, MOJIb30BAaThCA IPU PELICHUH 33Ja4 IPaJyCHOM MEpOH YIJOB,
pacno3HaBaTh Ha YEPTEKAX OCTPBIN, IPAMOM, Pa3BEPHYTHIM U TYIIOU YIJIBL.

BeluucnaTe  UIMHY JIOMAaHOW, IIEPUMETP MHOTOYTOJIBHUKA, II0JIb30BATHCS
EAVMHUIAMU HW3MEPEHMs JUIMHBI, BBIPAXXaTh OJHU €IWHUIBI WU3MEPEHMS UIMHBI 4epe3
IpyTHE.

HaxonnuTtb, HCIONB3ys YEPTEKHBIE WHCTPYMEHTBI, PACCTOSHHS: MEXAY IBYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAJIPaTHOU CETKE.

Boruncnsate minomaab GUryp, COCTaBIEHHBIX U3 NMPSMOYTOJIbHUKOB, UCIOJIb30BaTh
pazOueHre Ha  OPSIMOYTOJIBHUKH, Ha  paBHbIE ¢Gurypsl,  JOCTpauBaHue
10 TMPSAMOYTOJIbHHMKA, I10Jb30BAaThCSI OCHOBHBIMM €IWHULIAMH W3MEPEHHs ILIOLIAJH,
BBIPAXXATh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 APYTHUE.

Pacrio3HaBaTh Ha MOJAENAX W HW300pPAKEHUSX NUPAMUAY, KOHYC, IWIMHIP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N300paxaTh Ha KJI€T4aToil Oymare npsiMOyroJibHbIN NapajuieIenue]l.

Bbluucisate 00beM  MPSAMOYTOIBHOTO Mapajiefienunena, Ky0a, I0Jb30BaThCs
OCHOBHBIMU €MHUIIAMH U3MEPEHUs 00BEMA;

Pemate HecHOXHBIE 3a7aud  HAa HAxXOXKICHUE TE€OMETPUYECKUX BEJIMYMH
B [IPAKTUYECKHUX CUTYALUSX.
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
HaunmenoBanue paznena |KonndectBo OcHoBHOE OcHOBHBIE BHJIBI JEATETHHOCTA O0YJaIOIINXCS
(Temel) Kypca 4acoB COJICpIKAHUE
HarypanbHble uncina. 43 Hecsatnunas Yurarsb, 3alIUCHIBATH, CPABHUBATH HATYPaJIbHbIC YKCIIA;
JlelicTBUS C HATYpAJIbHBIMU CUCTEMA CUMCIICHUS. | MPeAJaraTb M 00CyKAaTh CIOCOOBI YIIOPSIOUYUBAHUS YUCET.

q1CJIaMi

Psn mHaTypanpHbIX
YHUCEel.
HarypansHbii psa.
Yucio 0.
HarypanbHubie yncna
Ha KOOPAWHATHOU
MPSIMOU.
CpaBHenue,
OKpPYIJICHUE

HATypaJIbHBIX YHUCEI.

Apudpmernyeckue
JICUCTBUS

C HATypaJIbHBIMU
yuciiamu. CBoiicTBa
HYJIS IPU CJI0KEHUU
Y YMHOKEHUHU,
CBOMCTBA €IUHUIIBI
MIPU YMHOKEHUHU.

HN300paxaTh KOOPIAMHATHYIO NPSIMYIO, 0TMEYaTh YUCIa
TOYKaMHU Ha KOOPJAMHATHOM MPSIMOW, HAXOAUTHb KOOPANHATHI
TOYKH.

HccaenoBaTh cBoiicTBa HaTypaabHOrO psiaa, urcen 0 u 1
TIPU CJI0KECHUU U YMHOKECHUH.

HUcnoab30BaTh NPaBUJIO OKPYIJICHUSI HATYPAJIbHBIX YMCEIL.
BoinosHaTh apudMeTnyeckne 1eiicTBUA C HATyPAIbHBIMHU
YUCJIaMH, BBIYHCJIATH 3HAUCHUS YHMCIIOBBIX BBIPAKEHUM

CO CKOOKaMHU U 0e3 CKOOOK.

3anuchIBaTh IPOU3BEICHUE B BUJIC CTEIICHU, YUTATh
CTEIICHH, UCM0JIb30BaTh TEPMHUHOJIOTHIO (OCHOBAHME,
MOKa3aTelib), BLIYMCIAATH 3HAYEHUs CTCTICHEH.

BbINOJHATH NPUKUAKY U OLEHKY 3HAYCHUN YUCIIOBBIX
BBIPOKCHUH, MpeaJIaraTh M NPUMEHATH NPUeMbI IPOBEPKU
BBIYMCJICHHUM.

HUcnoab30BaTh NP BHIYUCIEHUSAX IEPEMECTUTEITBHOE

Y COUYETATEBHOE CBOMCTBA CIOKEHUS U YMHOXKEHHS,
pacnpeaeIuTeIbHOE CBOMCTBO YMHOXKEHUS; GOPMYJIMPOBATH
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ITepemecTurensHOE
Y COUYETATEIBHOE
CBOMCTBA CJI0KEHUSA
1 YMHOKEHUSI,
pacIpeeTuTeIbHOe
CBOWCTBO
YMHOKEHHS.
Jemurenun

Y KpaTHBIE YHMCIIA,
Pa30KEeHNE YUCa
Ha MHOKUTEJIN.
Jlenenue

c ocrtatkoM. [IpocTteie
Y COCTABHBIE YHCIIA.
IIpr3sHaku
JICITMMOCTH Ha 2, 5,
10, 3, 9.

CrerneHb

C HAaTYpAJIbHBIM
MOKa3aTeJIEM.
Yucnosbie
BBIPAYKCHUS;
MOPSIOK IEUCTBUM.
Penienune TeKCTOBBIX
3a71a4 Ha BCE
apupMeTHIECKHe

U IPUMEHATH NMPaBUJIA TPeoOPa30BaHUS YUCITOBBIX
BBIPQKEHHI1 HA OCHOBE CBOMCTB apu(h)METHUECKUX ICUCTBUM.
HccsienoBaTh YuCI0BbIE 3aKOHOMEPHOCTH, BBIIBUTATH

1 000CHOBBIBATH FUNOTE3bI, GOPMYJIMPOBATH 0000 LIEHUS
1 BBIBOJBI 110 pE3yJIbTaTaM MPOBEICHHOTO UCCIEN0BaHUS.
DopMyJIHPOBATH ONpPeIeSIeHUs JICTUTENS U KPATHOTO,
HA3bIBATh JICJIUTENIM U KPATHBIC YKCIIA; PACTIO3HABATDH
MPOCTHIE U COCTaBHbBIC YHCIa; GOPMYJIUPOBATH

U IPUMEHATh NPU3HAKM JETMMOCTH Ha 2, 3, 5, 9, 10;
NPUMEHSATH aJITOPUTM PA3JIOKEHHUS YHCIIA HA POCTHIE
MHOKUTEIN; HAXOAUTh OCTATKU OT JICJICHUS U HETIOJIHOE
YaCTHOE.

Pacno3HaBaTh HCTUHHBIC U JI0KHBIE BHICKA3bIBAHUS

O HaTypaJbHbIX YUCIIAX, IPUBOAUTH IPUMeEPbI

Y KOHTPIIPUMEPHI, CTPOUTH BbICKA3bIBAHUS U OTPULIAHHS
BBICKA3bIBAHUM O CBOWCTBAX HATYPAIbHBIX YHUCEI.
KoncTpynpoBars MaTeMaTH4YeCKHE NIPEII0KEHUS

C MIOMOIIBIO CBS30K «H», KHIIH», KECIH. .., TO...».

PemaTh TEKCTOBBIC 3a/1aUl apUPMETHIECKUM CIIOCOO0OM,
HCMOJIb30BAaTh 3aBUCUMOCTH MEXK/Ty BEJIMUUHAMU (CKOPOCTb,
BpEMsI, pACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD U JIp.):
aHAJIM3MPOBATH U OCMBICIUBATH TEKCT 3a]1a4H,
nepedopMyJTHPOBATH YCIOBHUE, M3BJIEKATHh HEOOXOUMBIE
JIaHHbIC, YCTAHABJIMBATH 3aBUCUMOCTH MEK]ly BETMUYMHAMH,
CTPOUTH JIOTUYECKYIO LEMOYKY PACCYKICHUI.
MoaeaupoBaTh X011 pEIICHUS 3a/1a4U C IOMOILIBIO PUCYHKA,
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JICNCTBUS,
Ha IBIDKCHUC
U TTOKYIIKU

CXEMBI, TaOJIHIIEI.

IIpuBoauTh, pa3douparb, OLEHUBATH PA3JINYHBIC PEIICHNUS,
3aIIMCU PELIEHUM TEKCTOBBIX 3a7a4.

Kpuruyecku oueHUBaTh OJyYEHHBIN PE3YIIbTaT,
OCYLIECTBJATH CAMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOAUTD OIIMOKHU.

Pemarts 3a1aun ¢ NoMo111b10 11epedopa BCEX BO3MOKHBIX
BApUAHTOB.

3HAKOMMTBCS € HCTOPHe pa3BUTHS apuPMETUKU

Harnsannas reometpus.
JIvHUYM Ha TOCKOCTH

12

Touka, npsmas,
OTPE30K, JTyY.
JlomaHas.
N3mepenune nyiHbI
OTpE3Ka,
METPUYECKHUE
CIMHMIIBI
W3MEPEHUS JJIUHBI.

OKpy HOCTb U KPYT.

IIpakTrueckas
pabota
«ITocTpoenue y3opa
U3 OKPYKHOCTEWN.
VYron. [psamon,
OCTPBIH, TYIIOU

Y Pa3BEPHYTHIN
yribel. I3mepenne

Pacno3naBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATD,
UCIIOJIb3YsI TEPMUHOJIOTHIO, 1 M300PaKaTh C IOMOIIbIO
YEPTEKHBIX THCTPYMEHTOB: TOUKY, IPAMYIO, OTPE3OK, JIyY,
yTOJ1, JOMaHY0, OKPYHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPbI 00BEKTOB peaTbHOTO
MHUpa, UMEIOITNX (OPMY U3yUYEHHBIX (PUTYp, OLIEHUBATH UX
JIMHENHBIE pa3MEpBL.

Hcnonb30BaTh JUHEWKY U TPAHCIIOPTUP KAK UHCTPYMEHTHI
JUJIS1 TOCTPOEHHUS K U3MEPEHUS: H3MEPATH JUIMHY OTPE3Ka,
BEJIMYMHY YIJa; CTPOUTH OTPE30K 33JJaHHOM JJIMHBI, YTOJ,
3a/ITAHHOM BEJIMUMHBI, OTKJIAABIBATD IUPKYJIEM PaBHbIC
OTpE3KH, CTPOUTH OKPY’KHOCTb 33JJaHHOI'O pajnyca.
N3006paxath KOHPHUTypaLHH TEOMETPUIECKUX (PUTYP

13 OTPE3KOB, OKPY>KHOCTEW, MX YaCTEN HA HEJTMHOBAHHOU

U KJIeT4aToil Oymare; npeajiararb, OMUCHIBATH U 00CYXKIATH
CI0CO0bI, AJITOPUTMBI IOCTPOCHHUS.

PacnozHaBaTh ¥ M300paxkaTh Ha HETMHOBAHHOMN
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YTJIOB.
[IpakTrueckas
paboTta
«ITocTtpoenne
YTIIOB»

U KJIE€T4aToi Oymare mpsiMoil, OCTpbIi, TYIOM, pa3BepHYTHIH
YTIIbl; CPABHUBATH YIJIBL.

BbI4uCJIATH 1IIMHBI OTPE3KOB, JIOMaHbIX.

IToHuMaTh U MCNIOJIB30BATH NP PELICHUM 32/1a4
3aBMCUMOCTH MEXy €IMHUIIAMU METPUYECKON CHCTEMBI
Mep; 3HAKOMHMTBCSI C HEMETPUUECKUMU CUCTEMAMH MEp;
BBIPAXKATh JUIMHY B PA3JIMYHBIX €IUHULIAX U3MEPEHUSL.
HccaenoBath GUrypsl 1 KOHQUTypauu, UCIONb3Ys
1U(pPOBBIE peCcypChl

OOBIKHOBEHHBIE 1pOOU

48

Hpo6s. [IpaBunbHbIe
Y HeMpaBUIbHBIC
npobu. OCHOBHOE
CBOMCTBO JIpOOHU.
CpaBHeHue ApoOeH.
Cnoxenue

Y BBIYMTAHHE
O0OBIKHOBEHHBIX
npo0Oeit. CMmerranHas
Ipo0b. YMHOKEHHUE
U JeJICHUe
OOBIKHOBEHHBIX
npo0eii; B3auMHO-
oOpaTHbI€ poOHu.
Penienre TekCTOBBIX
3aJ1a4, COJep KaIlIuX
npobu. OCHOBHBIE

MopeanpoBaTthb B rpauecKoil, IpeIMEeTHON (opMe,

C ITOMOILIBIO KOMIIBIOTEPA ITOHATHS U CBOWCTBA, CBSI3aHHBIE

¢ OOBIKHOBEHHOM JPOOBIO.

YurTaTh U 3aIUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApOOH,
NpeaIaraTb, 000CHOBbIBATH U 00CYKIATH CIOCOOBI
YIOPSAIOYUBAHUS JPOOEH.

N3006paxaTh 0OBIKHOBEHHBIC APOOH TOUKAMHU

Ha KOOPAMHATHOM NMPSIMOK; MCIOJAb30BATH KOOPIMHATHYO
NPSAMYIO JJ11 CPAaBHEHUSI IPOOEH.

@®opMyIHPOBaTH, 3aIUCHIBATH C MOMOIIbI0 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOH 1p0oOH; MCMOJIb30BATh OCHOBHOE
CBOMCTBO Ipo0OU JIsl COKpAIEHUs IpOOeH 1 MPUBEICHHUS
JIpoOU K HOBOMY 3HaMEHATEJIO.

IIpeacraBasiTh CMEIIAHHYIO APOOb B BUJIE HEPABUIILHON

U BBIJICJIATH LIETYI0 YacTh YKCia U3 HEMIPaBMWIbHOM Ipo0u.
BoinoHATH apudmMeTnyecKue 1eiCTBUs

C 0OBIKHOBEHHBIMH JPOOSMYU; MPUMEHATH CBOMCTBA
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3a/1a4uu Ha IPoOHu.
[IpumeneHue OyKB
JUISL 3aIHACH
MaTEeMaTUYECKUX
BBIPa)KECHUIN

Y MPEIJIOKEHUN

apu(PpMETUICCKUX JEHCTBUN JJI PAITHOHATA3AIIH
BBIYMCIICHUM.

BoINOJIHATH NPUKUAKY U OLEHKY PE3YyJIbTaTa BHIYUCICHUH;
NpeaIaraTb U NPUMEHATh PUEMbI IPOBEPKHU BEIYUCIICHUIA.
IIpoBoauTH McC/IeI0OBAHUA CBOMCTB ApOOEH, ONUPasiCh

Ha YHCIIOBBIE SKCTIEPUMEHTHI (B TOM YHCJIIE C IOMOIIIBIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BHICKA3bIBAaHUS

0 Apo0sX, NPUBOAUTH PUMeEPHI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BHICKA3bIBAHUM.

Pemarts TEKCTOBBIE 33/1a4H, COJIEpIKaIle APOOHBIE IaHHbIE,
Y 33/1a4¥ Ha HaXOXJEHHUE YaCTH LEJIOTO U LEJIOrO M0 €ro
YaCTH; BBISIBJISITh UX CXOJACTBA U Pa3IHYHA.
MopaeaupoBarh X0 PEIICHU 3aa41 ¢ TOMOLIBIO PUCYHKA,
CXEMBI, TaOJIMIIEI.

IIpuBoauTh, pa3dupath, OLEHUBATDH PA3INYHbBIC PEIICHNUS,
3allMCH PEIICHUN TEKCTOBBIX 3a/1a4.

Kpurnyecku onieHUBaTh NOJIYUYCHHBIN PE3YyJIbTAT,
OCYILECTBIISITH CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAMTH OITNOKH.
3HAKOMHUTBCS C UCTOPHUEi pa3BUTHS apUPMETHKU

Harnsanas reomerpust.
MHOroyrojasHUKH

10

MHOTroyrojbHUKH.
YeTsIpexyroJibHUK,
MIPSIMOYTOJIBHUK,
KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCNOJIb3YS TEPMUHOJIOTUIO, H300PaKATH

C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJEJIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.

I[IpuBoauTH NpUMeEPHI 0OHEKTOB PEATHHOTO MUPA, UMEIOIIINX
(GbopMy MHOTOYTOJIbHUKA, TPSIMOYTOJIbHUKA, KBAPaTa,
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pabota
«ITocTpoenne
MPSMOYTOJIbHUKA

C 3aJIaHHBIMU
CTOPOHAMU

HAa HEJIMHOBAHHOU
Oymarey.
TpeyronpHuK.
[Imomane

Y TIEPUMETP
MPSIMOYTOJIbHUKA U
MHOTOYTOJIbHUKOB,
COCTAaBJICHHBIX U3
MPSIMOYTOJIbHUKOB,
€ AMHUIIBI
V3MEPEHUS
TUTOIIAIH.
ITepumerp
MHOTOYTOJIbHUKA

TPEYrOJIbHUKA, OLIEHUBATh UX JIMHEHHBIE pa3MEpBbI.
BoI4ucjsTh: IEpUMETpP TPEYTrOJIbHUKA, IPSIMOYTOJIbHUKA,
MHOTI'OYT'OJIBHUKA; TUIOIIAb IPSMOYTOJIbHUKA, KBAIpaTa.
M300paxkaTh OCTPOYTOJIbHBIE, TPSIMOYTOJIbHBIE

Y TYTIOYTOJIbHBIE TPEYTOJIbHUKHU.

CTpouTthb Ha HETMHOBAHHOM U KJeTyaTol Oymare KBaapar
Y IPSIMOYTOJIBHUK C 33JaHHBIMU JIJTUHAMU CTOPOH.
HcciienoBats cBOMCTBA IPAMOYTOJIBHUAKA, KBAIPATa IIyTEM
AKCIIEPUMEHTA, HAOJIIOICHHS], U3MEPEHUS, MOJIETTUPOBAHHS;
CpPaBHUBATh CBOMCTBA KBAJpaTa U MPSMOYTOJIbHUKA.
KoncTpyupoBaTh MaTeMaTHYeCKHE NPeEAT0KEHUS

C IOMOUIBIO CBSI30K «HEKOTOPBII», «JTF000M.
Pacno3HaBaTh UCTUHHBIE U JIO)KHBIE BBICKA3bIBAHUSI

O MHOTOYTOJIbHUKaX, NPUBOAUTH NPUMePbI

Y KOHTPIIPUMEDBI.

HcciienoBath 3aBUCMMOCTB IJIOIIAIA KBAApaTa OT JJIMHbI
€ro CTOPOHBI.

HUcnonb30BaTh CBOMCTBA KBAIPATHON CETKU IS IOCTPOCHUS
¢buryp; pazdouBaTh IPSIMOYTOJBHUK HAa KBAJPATHI,
TPEYTrOJIbHUKH; COCTABJATh (PUTYPHI U3 KBaIPATOB

Y IPSIMOYTOJIbHUKOB M HAXOAUTH UX IJIOLIAAb, pa30UBaTh
(burypsl Ha IPSIMOYTOJBHUKH M KBaJIpaThl U HAXOAUTH UX
TUI0LIA/1b.

BoipakaTh BeIMUMHY IJIOIIAIA B PA3JIMYHBIX €AMHUIAX
U3MEPEHUsI METPUUYECKON CUCTEMBI MEp, MIOHUMATh

U HCIOJIb30BATH 3ABHCHUMOCTH MEXIY METPUUECKUMU
eAVMHULAMU U3MEPEHUS IIJIOIIAIN.
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3HAKOMHUTBHCA C npuMepamM NpuMEHECHUHA TII0IIAaN
N IICPpUMCTPA B ITPAKTHICCKUX CUTYyALIHAX.

Pemarn 3aJgavm u3 peaHLHOfI JKHU3HHU, IIPpEAJaAraTb

H oﬁcymaTL Pa3jIMIHbIC CIocooObI peuICHUA 3a1a4

JlecsaTuaHbIC IPOOH

38

JlecsT4Has 3aUCh
npo0Oeii. CpaBHEHUE
JECATUYHBIX
JpOOeH.

JlenicTBus

C JIECATUYHBIMH
JIPOOSIMH.
OxkpyrieHue
JECATHYHBIX
JIpOOeH.

Penienue TeKCTOBBIX
3a/1a4, CoACpIKaIINX
npoou. OCHOBHBIE
3aJlayu Ha ApooH

IIpencraBiasiTh JECATUUHYIO IPOOB B BUJIE OOBIKHOBEHHOM,
YUTATh U 3aNMCHIBATH, CPABHUBATD JICCATUYHBIE IPOOH,
npeaiaraTb, 000CHOBBIBATH U 00CYKIAaTh CIIOCOOBI
YIOOPSIAOUMBAHUS IECATUYHBIX APOOEH.

N300paxaTth necaTUYHbIE APOOU TOUKAMU Ha KOOPIMHATHON
IIPSIMOU.

BoISIBASITH €X0ACTBA M PA3JIMUMs TPABIIT apUPMETHIECKUX
JEWCTBUH C HATYPAIbHBIMHU YHCIIAMU U AECATUYHBIMU
IpoOsiMU, OOBICHSTh UX.

BoInosHaTh apudMeTHUECKUE NEUCTBUS C IECITUIYHBIMU
JIpoOSIMU; BBITIOJIHATH NMPUKUAKY U OIlEHKY pe3yJibTaTta
BBIYMCIICHUM.

IIpumeHsTH cBOMicTBA apuPMeTHUESCKUX JEHCTBUN

JUISL palliOHAIN3alUU BEIYUCIEHUH.

I[IpuMeHATH NPABUI0 OKPYTIJIEHHS JIECATUYHBIX APOOECH.
IIpoBoauTH HCCJIEI0BAHMSI CBOMCTB ACCATUYHBIX IPOOCH,
OMUPAsICh HAa YHCIIOBBIE IKCIIEPUMEHTHI (B TOM UUCIIC

C MMOMOIIBIO KOMITBIOTEPA), BBIABUTATH THIIOTE3bI

Y IPUBOJIUTH UX OOOCHOBAHUSI.

Pacno3HaBaTh UCTUHHBIC U JIO)KHBIE BHICKA3bIBAHUS

0 Apo0sX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS U OTPULAHUS BBICKAa3bIBAHU.
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PemaThb TEKCTOBBIE 3a1a4H, COJEpKAILNE IPOOHBIE TaHHBIE,
Y Ha HAXOXJECHHUE YaCTU LEJIOr0 U LEJOro MO €ro 4YacTu;
BBIAIBJISITh MX CXO/JICTBA U PA3JINYMA.

MopeanpoBaTh X0/ PELICHU 3a1a41 C TOMOILBIO PUCYHKA,
CXEMBbI, TaOJIHUIIBI.

I[IpuBoauTH, pa3oupaTh, OLEHUBATH PA3JIMYHBIC PEIICHNUS,
3alMCH PEUIEHUI TEKCTOBBIX 3a/1a4.

OnepupoBath IpOOHBIMU YHCIAMU B pEAIbHBIX )KU3HEHHBIX
CUTyalUsIX.

Kpurnyecku onleHUBATH N1OTY4YCHHbBIN PE3yJIbTaT,
OCYUIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISt OTBET

Ha COOTBETCTBUE YCIOBUIO, HAXOAUThH OLIHNOKH.
3HAKOMMTBCH ¢ HCTOpPHei pa3BUTHS apu(PMETUKU

Harnsinnas reometpusi.
Tena u purypsi
B [IPOCTPAHCTBE

MHOrorpaHHuKH.
N3o06paxkeHue
MHOT'OT'PaHHUKOB.
Monenn
MPOCTPAHCTBEHHBIX
TEJL.
IIpsAMOyYTOJIbHBIN
napajuiesienumnesn,
Ky0. Pa3BepTku kyOa
U Mapa’suiesienumea.
[IpakTrueckas
pabora «Pa3BepTka
KyOa».

Pacno3HaBaTh Ha yepTeKax, pUCyHKAX, B OKPY:KalolieM
MHpe TPSIMOYTOJLHBIN MapajieNenumne, Kyo,
MHOTOTPaHHUKH, ONIUCHIBATD, HCNI0JIb3Yl TEPMHHOJIOTHIO,
OlIEeHUBATH JIMHEHHBIE Pa3MEPHI.

IIpuBoauTHL NpUMeEPbI 0OHEKTOB PEATLHOTO MUPA, UMEIOIINX
¢dbopMy MHOTOTpaHHUKA, IPSIMOYTOJILHOTO TapajuieenuIe1a,
KyOa.

N300pazkaTh Ky0 Ha KJIeTUaTON OyMmare.

HccnenoBarthb cBoiicTBa Ky6a, MIPSIMOYTrOJIbHOTO
napasuiesienune1a, MHOTOrpaHHUKOB, UCTIOJIb3YsI MOJIEIH.
Pacno3HaBaTh U H300pakaTh pa3BepTKU KyOa

U TIapasiesenumne/a.

MopenupoBarth Ky0 1 napasuienenunes u3 Oymaru v mpoyux
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O06bem ky0a,
PSIMOYTOJIBHOTO
napajiesenumneia

MaTepUaioB, 00BACHATH CIIOCO0 MOACITUPOBAHUSI.
Haxoauth n3MepeHusi, BBIYUCIAATD ILIONab IOBEPXHOCTH;
00beM Ky0Oa, IpsIMOYTOJILHOTO TTapasuIeIeuea;
HCCIeA0BATh 3aBUCMMOCTBL 00beMa Ky0a OT JUIMHBI €T0
pebpa, BBIIBUTaTh U 000CHOBBLIBATH THIIOTE3Y.
Ha6/101aTh 1 NPOBOAMTH AHAJOTHH MEXKY MOHATUSIMU
IO IM ¥ 00beMa, IEpUMETPa U TUIONIAIU ITOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIC U JIOKHBIC BHICKA3bIBAHUS

O MHOTOTPaHHUKAaX, IPUBOJAUTH MPUMeEPbI U KOHTPIPUMEPHI,
CTPOUTH BbICKA3BIBAHMS U OTPULIAHUS BHICKA3bIBAHUI.
Pemars 3a1aum U3 peaabHON KU3HU

[ToBTOpEeHUE M 0000IIEHNE

10

[loBTOpEHME
OCHOBHBIX IOHATUH
U METOJIOB Kypca

5 xnacca,
00001IeHNe 3HAaHU I

BoeIyucasiTh 3HaUEHUS BBIPAXKECHHM, COAEPKAITUX
HaTypaJIbHbIE YKCIIa, OOBIKHOBEHHBIE U JECSITUUHBIE 1po0H,
BBITIOJIHATH MPE0OPA30BAHMS YUCET.

Bri0upaTh cn1ocod cpaBHEHNs YU CETl, BBIYUCIICHHM,
NPUMEHSITh CBOIcTBAa apu(pMETUYECKUX JEHCTBUI

JUIS palOHAIN3alUU BEIYMCIICHUN.

OcymecTBJISATH CAMOKOHTPOJIb BBITIOJIHAEMbBIX ICHCTBUI
Y CaMOIIPOBEPKY PE3yJIbTaTa BbIYUCICHUMN.

PemiaTes 3aga4mn U3 peanbHON )KU3HU, IPUMEHATH
MaTeMaTH4YeCKHe 3HAHUA [UUIS PEIIEHUS 3a1a4 U3 APYTUX
y4eOHBIX MPEAMETOB.

Pemiars 3a1a4u pa3HbIMH CII0CO0AMM, CPABHUBATH CIIOCOOBI
penieHus 3a7a4u, BbIOMPATh PALMOHAJIBLHBII CII0CO0

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

170
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6 KJIACC
HaumenoBanue pazaena |KonnuecTtBo OcHOBHOE OCHOBHBIE BU/IBI JICATEIIBHOCTH 00yYaIOIIUXCs
(Tembl) Kypca 4acoB coaepKaHue

HartypanpHbie yncia 30 Apudmernueckue BoinosHsaTh apudMeTnyecKkne 1eiicTBUA ¢ MHOTO3HAYHBIMU
JeHCTBUA HaTypaJbHBIMU YUCJIaMHU, HAXOJAUTh 3HAYEHUS YHUCIIOBBIX
C MHOT'O3HAQYHBIMH BBIpAXEHUN CO CKOOKaMU U 0€3 CKOOOK; BLIYUCIATH
HaTypaJbHBIMHU 3HAYEHMS BBIPKECHUH, COJEpKAIINX CTEIICHU.
yuciiamu. Yucnosele | BBINOJHATH NPUKUAKY H OLIEHKY 3HAUCHUN YUCIIOBBIX
BBIPKECHMUSI, BBIpAKEHUI, IPUMEHSATH NPUeMbI IPOBEPKHU PE3yibTaTa.
MOPSZIOK IEMCTBUH, Hcnoab30BaTh NPU BLIYUCTEHUSIX [TIEPEMECTUTEIHLHOE
HCITOJIb30BaHHE U COYeTaTeIbHOE CBOMCTBA CIIOKEHUSI 1 YMHOXKEHHUS,

cko0ok. OKpyryieHHe
HaTypaJIbHBIX YUCE]I.
JlenuTenu u KpaTHbIE
Yypca; HauOOJIbIINI
OoOIHI NEenUuTENh

Y HaMCHbIIICE
oO11ee KpaTHoOE.
JlenumocTs CyMMBbI

U TIPOM3BEICHUS.
Jenenune

C OCTaTKOM.
Penrenne TekCcTOBBIX
3a/1a4

pacnpeeMTEIbHOE CBOMCTBO YMHOKEHHUSI OTHOCUTEIHHO
CJIOXKEHUS1, CBOMCTBA apU(PMETUYECKUX ACHUCTBUM.
HccaenoBaTh 4KCIIOBbIC 3aKOHOMEPHOCTH, TPOBOIUTH
YUCJIOBBIE SKCTIEPUMEHTHI, BBIIBUTATh U 000CHOBBIBATH
THUIIOTE3bI.

@opMyJTUPOBATH ONPeieIeHUs JICIIUTEIISI U KPaTHOTO,
HauOOIBIIETO OOIIETO ACIUTENS U HAaUMEHBIIIETO 00IIEro
KpPaTHOT0, MPOCTOTO M COCTAaBHOTO YUCEIT; UCIIOIB30BaTh 3TH
MOHSATHUSI TIPU PEILICHUH 3a]1a4.

IIpMeHATH aJIrOPUTMBbI BEIYUCIICHUS HAaHOOJIBIIIETO OOIIETO
JIEIUTEII 1 HAMMEHBIIIET0 00IIer0 KPaTHOTO JIBYX YUCE,
AJTOPUTM PA3JIOKECHUS YKCIIa Ha TPOCThIE MHOKUTEIH.
HccaenoBathb ycinoBus 1eIUMOCTA Ha 4 U 6.

HUccaenoBartp, 00cyxaarh, GopmyaupoBaTh
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1 000CHOBBIBATh BbBIBO/J O YCTHOCTHU CYMMBI, IIPOU3BCACHUS:

JIBYX YETHBIX YHCEJI, IByX HEUETHBIX YUCIIE, YETHOTO
Y HEYETHOT'O YUCEN.

HccaenoBath CBOMCTBA JEIMMOCTH CYMMBI U IPOXU3BEICHUSA
YUCEN.

IIpuBoauTH NPUMEPHI YUCE C 3aJJaHHBIMU CBOMCTBAMH,
pacno3HaBaTh BePpHbIE¢ U HEBEPHbIE YTBEPKICHUS

O CBOMCTBAx 4ucell, ONMPOBEPraTh HEBEPHBIEC YTBEPKIACHUS

C ITOMOIIbKO KOHTPIIPUMEPOB.

KoncTpynpoBars MaTeMaTH4YeCKHeE MPeIJI0KEHUS

C IIOMOILBIO CBSA30K «W», «KUJIN», KECIH. .., TO...».

PemiaTh TeKCTOBBIE 3a1a4H, BKIIFOYAOIIUE TTOHATUS
JETUMOCTH, apu(PMETUYECKUM CIIOCOOOM, UCTIOIB30BaTh
nepedop BCeX BO3MOXKHBIX BAPHUAHTOB.

MoaeanpoBarb X0 PEUICHUS 3aa4M C IOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIEI.

IIpuBoauThH, pa3doupaTh, OLEHUBATH PA3JTUYHBIC PEIICHNUS,
3allMCH PEIICHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHUBaTh NIOJYUYCHHBIN PE3yJIbTaT, HAXOAUTh
OIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, TPOBEPSISE OTBET

Ha COOTBETCTBHE YCIIOBHUIO

Harnsgnast reomerpusi.
[IpsiMbIE HA IIIIOCKOCTH

[IepienauKynsIpHBIE
psIMBIE.
[TapannenbHbie
npsiIMBbIE.
Paccrosnue mexny

Pacno3HaBaTth Ha yepTexax, pUCyHKAX CIIydau B3AMMHOI'O
PACIIOJIOKEHUS ABYX MPSIMBIX.

HN300pakaTh ¢ NIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEeJIMHOBAHHOM U KJIETYaTOW OyMare JIBe epeceKarommecs
IIPsIMBIE, 1BE NTapaJUICIbHBIC NIPSIMBIE, CTPOUTH IIPIMYIO,
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JIBYMsI TOYKAMH,
OT TOYKH J0 NPSAMOH,
JUIMHA MapuIpyTa

Ha KBaIPaTHOU CETKE

NEPHEHIUKYISIPHYIO JaHHOM.

IIpuBoauTH NpUMeEPbI NAPALIETBHOCTH

Y TIEPIICHIUKYJIAPHOCTH MPSAMBIX B IPOCTPAHCTBE.
Pacno3HaBaTh B MHOIOYTOJIbHUKAX MEPIEHIUKYIISIPHBIC

Y TIapajuielIbHbIE CTOPOHBI.

MN300paxkaTh MHOTOYTOJIBHUKH C apaJUIEIbHBIMU,
NEPHEHANKYJIAPHBIMU CTOPOHAMM.

HaxoauTh paccTosiHuEe MEXY ABYMsI TOUKaMH, OT TOUKU
J10 IIPSAMOM, IMHY IYTH Ha KBAaJPaTHOU CETKE, B TOM YHUCIIE
UCIIOJIB3YS LIU(PPOBBIE PECYPCHI

Jpobu

32

OOBIKHOBEHHAS
poOb, OCHOBHOE
CBOMCTBO po0H,
COKpalleHue apooei.
CpaBHeHue

U yIIOPSI0YNBAHUEC
TpoOei.
Jecsatuunbie poodu
U MeTpHYecKas
cucTeMa Mep.
Apudmernueckue
JICVUCTBUS

C OOBIKHOBEHHBIMU
U JICCATUYHBIMU
TPOOSIMH.
OTHo1IEHHKE.

CpaBHUBATH U YHOPSAA0YNBATH JIPoOU, BLIOMPATH CIIOCO0
CpaBHEHHUS APOOEH.

IIpeacraBasiTh AeCATUYHBIC APOOU B BUE OOBIKHOBEHHBIX
npoOeit 1 0OBIKHOBEHHBIE B BUJIE IECATUYHBIX, HCMOJb30BATH
IKBHBAJIEHTHbIE MPeACTABJEHUS TPOOHBIX YUCEN MPU UX
CPaBHEHUH, IPU BBIYUCIICHUSX.

Hcnoan3oBarth gecsaTuUHbIC 1poOU IpH TpeoOpa3oBaHUU
BEJIMYUH B METPUUECKON CUCTEME MED.

BoinosnaTs apudpmMeTnyeckune 1eHCTBUSA

C OOBIKHOBEHHBIMH U JIECITUYHBIMU APOOSIMHU.

BeruncasaTh 3HaueHNs BBIPAKECHUMN, COAEPIKALLNX
OOBIKHOBEHHBIE U JECATUYHBIC TPOOU, BBHITOTHATh
npeodpa3oBaHusl IpoOeH, BLIOUPATh COCO0, MPUMEHSITh
CBOMCTBA apu(pMETHUCCKUX JSHCTBUI JIJIs pallMOHATH3AIHH
BBIUYKCJICHUN.

CocTaBasiTb OTHOUIEHUS U TPONOPLUNH, HAXOAUTH
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JleneHue B JaHHOM
OTHOILICHUHU.
Macmra0,
IIPOIIOPIIUSL.
[TonaTre npoueHTa.
Brrancnenune
IIPOLICHTA

OT BEJIMYMHBI

Y BEJIMYUHBI 110 €€
MIPOIICHTY.

Pemienune TekcTOBBIX
3aj1a4, CoAepIKaIInX
JpOOU U MPOIEHTHI.
[IpakTrueckas
paboTta «OTHOIIEHUE
JUTMHBI OKPYKHOCTHU
K €€ IUaAMETPY»

OTHOIIICHUE BEJINYWH, JICTTUTh BEJIMUYNHY B TAHHOM
OTHOIIICHUM.

HaxoanTh 3kcnepuMeHTaIbHBIM IyTeM OTHOIICHHUE JJIUHbI
OKPYXHOCTH K €€ THAMETPYy.

HNuTepnpernpoBarh MacmTad Kak OTHOIICHNE BETUIMH,
HAXOJUTh MACIITA0 IJIaHA, KAPTHI M BBIYUCIISITH PACCTOSTHUS,
UCITIOJIb3Ys MacTao.

OO0BbSACHATB, YTO TAKOE MPOIEHT, YIOTPEOISATH 000POTHI peun
CO CIIOBOM «ITPOIICHT.

BoipakaTh MpoIeHTHI B Ipo0SX U JPOOH B MPOIIECHTAX,
OTHOIIICHUE IBYX BEJIUYHH B TIPOICHTAX.

BbI4ucJATH TPOIICHT OT YKCJIa M YMCIIO0 IO €TO MPOIICHTY.
OKpyriasTh 1poOu U MPOIEHTHI, HAXOAUTh TMPHUOTMKCHUS
qrCell.

PemaTh 3a1a4u Ha 9acTU, IPOLIEHTHI, POTIOPIIHH,

Ha HAXOXJICHUE IpoOU (MPOIEHTA) OT BEJIMUUHBI U BETUYUHBI
o ee ApoOu (TIPoIeHTY), Apodu (ITPOIIeHTa), KOTOPHIN
COCTaBJISICT OJ[HA BEJIMYHUHA OT JAPYTOH.

I[IpuBoauTH, pa3déupaTh, OLEHUBATH PA3JINYHBIC PEIICHNUS,
3aMKCH PEIIeHUI TeKCTOBBIX 3a/1ay.

N3BaexaTs nHGOPMAIUIO U3 TAOIHI] U TUATPAMM,
WHTEPIPETUPOBATH TAOJWYHBIC TAHHBIC, ONIPEICIIATh
HanOOJIbIIIee U HAUMEHBIIIEE U3 MPEACTABICHHBIX TaHHBIX

Harnsgnas reomerpusi.
Cummerpus

OceBas cuMMeETpHS.
LenTpanbHas

Pacno3naBaTth Ha yepTexax U U300paKEHUSIX, H300PAKATH
OT PYKH, CTPOUTH C ITOMOIIBI0 HHCTPYMEHTOB (DUTYDPY
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CUMMETPUHI.
[Toctpoenue
CUMMETPHUYHBIX
dburyp.
[IpakTrueckas
paborta «OceBas
CUMMETPHUS.
Cummetpust

B TIPOCTPAHCTBE

(0Tpe30K, TOMaHYI0, TPEYTOJIBHUK, IPSIMOYTOJIbHUK,
OKPY>KHOCTb), CHAMMETPUYHYIO JJaHHOWH OTHOCUTEIBHO
MPSIMO, TOUKH.

Haxoauth npuMepbl CHMMETPUH B OKPY’KaOILIEM MUDE.
MopenupoBarthb u3 Oymaru a8e Gurypbl, CHAMMETPUYHBIC
OTHOCUTEIBHO NPSIMOii; KOHCTPYMPOBATh FEOMETPUYECKHE
KOH(UTypaluu, UCIOJb3Ysl CBOMCTBO CUMMETPHUH, B TOM
YHCIIE C TOMOILBIO LIU(PPOBBIX PECYPCOB.

HccnenoBath cBOMCTBA U3yUEHHBIX QUTYD, CBA3aHHbBIE

C CUMMETPHEH, UCII0NIb3Ys SKCIIEPUMEHT, HaOII0/ICHNUE,
MOJIETTUPOBAHUE.

O00CHOBBIBATB, ONIPOBEPraTh C NOMOIIBIO KOHTPIIPUMEPOB
YTBEPKACHUSI O CAMMETPUU PUTYD

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
JUIS 3aIIUCH
MaTEMaTUYECKUX
BBIPA)KCHUIN

Y IIPEJIOKECHU .
bykBeHHbIE
BBIPAKECHUS

Y YUCJIOBBIE
MOJICTAHOBKHU.
byksennsie
pPaBEHCTBa,
HaXO0XJICHUE

Hcnonb3oBaTh OYKBBI /17151 0003HAUEHUS YUCEI, IPU 3aITUCH
MaTEMaTUYECKUX YTBEPKIECHUMN, COCTABISITh OYKBEHHbBIE
BBIPKEHHUSI 110 YCIOBUIO 33a4H.

HccaenoBaTh HECIOKHBIE YHCIIOBBIE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBBI JIJISl UX 3aIIUCH.

BbruncasTh 4nciI0BOE 3HaU€HUE OYKBEHHOTO BBIPAKECHHUS
MIpY 33JJaHHBIX 3HAYEHUAX OYKB.

3anuceiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIAIN
NPSAMOYTOJIbHUKA, KBAAPATa; JJIMHBI OKPY>KHOCTH, TIJIOILIAN
KpYyTa; BBIIOJIHATH BHIYUCJIEHHS 110 3TUM (hopMysiam.
CocraBasitb GopMyJibl, BEIPAKAIOIINAE 3aBUCUMOCTH MEXIY
BEJINYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; 1ICHA,
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HEU3BECTHOTO KOJIMYECTBO, CTOUMOCTb; IPOU3BOIUTEIBLHOCTD, BpEMsI, 00bEM
KOMITOHEHTA. pabOoThI; BHIIOJIHATH BBIYMCIIEHHUS 110 3TUM (pOopMyJIaM.
DopmyIibl HaxoauTth HEM3BECTHBINM KOMIIOHEHT apHU(PMETHIECKOTO
JEUCTBHS
Harnsgaas reomerpust. 14 YeTsIpexyroybHUK, M300paxaTh Ha HEJIMHOBAHHOM U KJIETYaTOW Oymare
@urypsl Ha INIOCKOCTU MIPUMEPHI C MCIIOJIb30BAaHUEM YEPTEHKHBIX HHCTPYMEHTOB
YCTBHIPEXYTOJIbHUKOB. | YETBIPEXYTOJIbHUKH C 3aIaHHBIMUA CBOMCTBAMH:
IIpsAMOYTOJIBHUK, C MapaJuIeJIbHBIMU, IEPIEHANKYJIIPHBIMHU, PABHBIMU

KBaJpaT: CBOKCTBA
CTOpOH, YIJIOB,
JTMaroHaeH.
N3mepenune yrnos.
Bunnr
TPEYTOJIbHUKOB.
[Tepumerp
MHOT'OYT'OJIbHUKA.
[Tnomans Guryps.
Dopmybl
nepuMeTpa

U TUIOLIAAH
OPSIMOYTOJIBHUKA.
[TpubnuxenHoe

HN3MCPCHUC IJIOIaAan

buryp.
[IpakTnueckas

CTOPOHAMH, MPSIMBIMU YTJIaMHU U Jp., pABHOOEIPEHHBIIH
TPEYTOJIbHUK.

IIpennararb 1 00Cy:KIaTh CIIOCOOBI, AJITOPUTMbI
ITOCTPOEHUSI.

UccaenoBarth, HCOIB3YS SKCIIEPUMEHT, HAOIIOACHHE,
MOJEIUPOBaHNE, CBOMCTBA IIPSIMOYTOJIbHUKA, KBaJpaTa,
pa30uBaTh Ha TPEYTOJIbHUKHU.

O00CHOBBIBATH, ONIPOBEPIATH C IOMOIIBIO KOHTPIIPUMEPOB
YTBEPKIAEHUs O NPSMOYTOJIbHUKE, KBaJpaTe, paco3HaBaTh
BEPHBIC U HEBEPHBIE YTBEPKICHHUS.

N3mepsATH M CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YTJIbI,

B TOM YHCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YTJIbI;
pacno3HaBaTh OCTPBIE, IPAMBIE, TYIbIE, PA3BEPHYTHIC YIJIbI.
Pacno3naBarth, n1300pakaTb OCTPOYTOJIbHbINI,
NPSAMOYTOJIbHBIN, TYIIOYTOJIbHBINA, PABHOOEIPEHHBIN,
PABHOCTOPOHHUM TPEYTOJIbHUKHU.

BeIyucasiTh nepuMeTp MHOTOYTOJIbHUKA, IJIOIIA b
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pabora «ITnomanas
KpyTa»

MHOT'OYTOJIbHUKA Pa30MEeHUEM Ha MPSIMOYTOJIbHUKH,

Ha paBHbBIC PUTYPBI, UCIIOIB30BATh METPHUUECKUE CTUHHIIBI
U3MEPEHUS ITMHBI U TUTOTIAIH.

Hcnonb30BaTh NPpUOINKEHHOE H3MEPEHUe JUTHH

U TUIOIIAJCH Ha KJeT4aToil Oymare, mpuOIMmKeHHOE
U3MEPEHUE UTHHBI OKPY>KHOCTH, TUTOMIA/IA KPyTa

[TonoxxurenbHbIC
N OTpULATCIbHBIC YHCJIa

40

Llenbie yncna.
Monayne yucia,
reoMeTpruyecKas
WUHTEpIIpETaIN
MoyJisi. YucaoBbie
MIPOMEXKYTKHU.
[lonoxurenbHbIE

U OTpHUIIATEIIbHBIC
yucna. CpaBHeHUE
MTOJI0KUTEIIBHBIX

U OTpUIIATEIbHBIX
quces.
Apudmerndeckue
JICUCTBUSA

C TIOJIOKHUTEITbHBIMHU
U OTpHUIlATEIbHBIMHU
YHCJIAMU.

PelieHne TeKCTOBBIX
3a7a4

IIpuBoaMTH NpUMeEPHbI UCIIOJIB30BAHUS B PEATILHOW KU3HU
MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YUCEIL.

MN300pakaTh 1ienbIe YKCa, MOJI0KUTEIbHBIC

Y OTPULIATENBHBIC YMCIIAa TOYKAMH Ha YUCJIOBOM MPAMOH,
HCII0JIb30BATh YKCIIOBYIO PSIMYIO JJIsI CDABHEHHUS YU CEIL.
IIpuMeHsaTH PaBUJIA CPABHEHNS, YIIOPSAA0YUBATD 1IEJIbIC
YUCIa; HAXOAUTh MOJYJIb YUCTIA.

DopMyJIHPOBATH MPABUJIA BBIYKCIICHUS C OJIOKUTEIbHBIMU
Y OTPULIATEIbHBIMH YHCJIaMU, HAXOAUTh 3HAYCHUS

YU CJIOBBIX BBIPAXKEHUMN, COACPKALINX IEUCTBUS

C MOJIOKUTENBHBIMUA U OTPULATEIIbHBIMU YU CIIAMHU.
IIpuMeHATH CBOMCTBA CIIOKECHUS U YMHOKEHUS

JUTSl IpeoOpa3oBaHusl CyMM U MPOU3BEICHUN
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[IpencraBieHne qaHHBIX

[IpssmoyronbHas
cucTeMa KoopJauHaT
Ha INIOCKOCTH.
Koopaunats! Touku
Ha IIOCKOCTH,
a0crucca

Y OpJMHATA.
Cronbuarnie

Y KpYTOBbIE
JUarpaMMel.
[IpakTrueckas
pabora «Iloctpoenue
JTUarpaMm.
Pemenne TeKCTOBBIX
3a71a4, CoAepIKaIux
JTaHHEBIE,
MPE/ICTABIICHHBIC

B TaOJIMIIax

U Ha JuarpaMmax

O0BbSACHATH M WIIOCTPUPOBATH NOHATHE ITPAMOYTOJIbHOU
CHUCTEMBI KOOPAMHAT HA IJIOCKOCTH, UCIIOJIb30BATh
TEPMHUHOJIOTHIO; CTPOMTH Ha KOOPAUHATHOM MJIIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpAUHATAM, HAXOAUTH
KOOPJIMHATHI TOYEK.

Yurarh cTOI0YATHIC U KPYTOBBIE IHArPaMMBbI;
HHTEPNPEeTHPOBATH JIAHHBIC; CTPOUTH CTOJIOYATHIC
JIAarpaMMBl.

HUcnonb3oBaTh HHPOPMALIUIO, TPEICTABICHHYIO

B TAOJIMIIaX, HA JUarpaMMax Jijisi pelieHusl TEKCTOBBIX 3a1a4
Y 3a]1a4 U3 peajbHOM KU3HU

Harnsgnas reomerpus.
@urypsl B IPOCTPAHCTBE

[IpssmoyrosbHBIM
napajuiesienumnesn,
KyO, mpu3ma,
nUpaMua, KOHYC,
UINHJP, T1ap

u cepa.
Nzobpaxenue

Pacno3naBaTth Ha yepTexax, pUCyHKAX, ONMCHIBATH
MApaMULy, IPU3MY, HAJIMHIP, KOHYC, IIap, M300pa!kKaTh UX
OT PyKH, MOJeJIMPOBATH 13 Oymaru, MiacTHUJINHA, IPOBOJIOKH
U 1p.

IIpuBoauTH MpUMeEPHI 00BEKTOB OKPYKAIOILIETO MUPA,
UMEIoNX (POPMbI HA3BaHHBIX TEJl.

Hcnonp30BaTh TEPMUHOJIOTHIO: BEPILIKHA, pEOpO, TPaHb,
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MIPOCTPAHCTBEHHBIX
¢uryp. [Ipumepsr
pa3BepTOK
MHOTOTPaHHHUKOB,
MAJTUHAPA U KOHYCA.
[IpakTnueckas
pabota «Co3znanue
MoJIeJIeH
IPOCTPAHCTBEHHBIX
buryp».

ITonstne o6bEMA;

€ IMHUITBI H3MEPEHUS
o0bema. O6beM
IPSIMOYTOJTBHOTO
napajuieNienurnena,
Ky0a, popMyiibl
o0bema

OCHOBAHHE, BBICOTA, PAINYC U TUAMETP, pa3BEPTKA.
N3yuaTh, UCTIOIB3YS SKCIIEPUMEHT, HAOIIOCHUE, U3MEPEHUE,
MOJEIUPOBAHUE, B TOM YUCJIE KOMIIBIOTEPHOE, U ONMCHIBATH
CBOMCTBA HAa3BaHHBIX TEJ, BLIAABJIATH CXOJCTBA

U Pa3JIMYMs. MEXKIy TIUPAMHUION U IPU3MOU; MEXKTY
HUAJIMHIPOM, KOHYCOM U IIapOM.

Pacno3naBarth pa3BepTKu napajienenunena, Kyoa, mpu3Msl,
nupamMubl, KOHyca, HUJIMHAPA; KOHCTPYHPOBATH JaHHBIE
TeJa U3 pPa3BepTOK, CO3AaBaTh UX MOJEINH.

Co3aaBath MoJeJIM IPOCTPAHCTBEHHBIX PUTYp (U3 Oymaru,
MPOBOJIOKH, TUTACTHJIMHA U JP.)

N3mepsaTh HA MOeJISIX: ITTUHBI peOep MHOTOTPAaHHUKOB,
JMaMeTp IIapa.

BeiBoauth popmyry ooObemMa npsiMOYTOJIbHOTO
napajuienenuneaa.

BoruucasaTts no gpopmysiaMm: 00beM MPSIMOYTOIHHOTO
napajuienenunena, Kyoa; uCroJib30BaTh €IMHUIIBI U3MEPEHUS
o0beMa; BBIYUCIATH 0O0BEMBI TN, COCTABICHHBIX U3 KYOOB,
napasuielIeNUNe0B; pelmaTh 324241 C PEATbHBIMU JaHHBIMU

[ToBTOpEHUE, 0000IICHHE,
CHCTEMATH3ALUS

20

[ToBTOpEHUE
OCHOBHBIX NOHATHUH
U METOJIOB KypCOB
5 1 6 KJ1accoB,
000011IeHIE

BbIYUCJIATh 3HAYCHUS BBIPAKEHHUH, COJIEpIKAITUX
HaTypaJIbHBIE, LIETIbIE, ITOJIOKUTEIIBHBIE U OTPULIATEIbHbIE
4ucia, OOBIKHOBEHHbIE U IECSITUYHBIE IPOOU, BBITIOJIHSTh
npeoOpa3oBaHus YUCE U BbIPAKEHUH.

BriOupaThs cnoco0 cpaBHEHMS YHCEI, BBIYMCICHHM,
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U CUCTEMAaTHU3AIIUA
3HAHUU

NPUMEHATH CBOICTBA apU(PMETHUECKHUX JCHCTBUI

JUISL pallMOHATU3alHA BEIYMCIICHUM.

PemaThb 3agaum U3 peanbHON )XU3HU, IPUMEHSATH
MaTeMaTH4YeCKHe 3HAHUA [T PEIICHUS 3a1a4 U3 APYTUX
MIPEIMETOB.

Pemarts 3a1a4u pa3HbIMU C1IOCO0AMH, CPABHUBATD,
BbIOMPATH CNIOCOOBI PEIICHUA 3a/Ia4H.

OcymecTBJISATH CAMOKOHTPOJIb BHITIOJIHAEMbBIX JICHCTBUI
Y CaMOIIPOBEPKY PE3yJibTaTa BHIYUCICHUN

OBILEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

170

39



denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHb)

®EJIEPAJIBHASI PABOYAS ITPOT'PAMMA YYEBHOTI'O KYPCA
«AJITEBPA» B 7-9 KIIACCAX

HOACHUTEJIBHASA 3AIIMCKA

AnreOpa siBIIIeTCS OJHUM U3 OMOPHBIX KYpCOB OCHOBHOTO OOIIEro 0Opa3oBaHUS:
OHa oOecrneuynBaeT W3y4EHUE JAPYTHX AHCLMIUIMH, KaK €CTECTBEHHO-HAy4HOIrO, TakK
¥ TYMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl IPOAOHKEHUS 00pa3oBaHus
U B TOBCETHEBHOW XW3HU. Pa3zButue y oOydalomuxcsi HAay4HBIX MpPEICTaBICHUN
O TMPOUCXOXKICHHUH WU CYIIHOCTH aireOpanueckux abcTpakiuil, crmoco0e OTpaKeHHs
MaTeMaTUYeCKOW HAyKOW SBIEHWHW W TIPOIECCOB B MPUPOJAEC U OOIIECTBE, POJIH
MaTEMaTHYECKOT0 MOJICTUPOBAHUS B HAYYHOM MO3HAHUM U B MPAKTHKE CIOCOOCTBYET
(hOopMUPOBAHMIO HAyYHOTO MHMPOBO33PEHUS M KAueCTB MBIIUICHUS, HEOOXOIUMBIX
JUIS aJlaliTallii B COBpEMEHHOM Iu(ppoBoM obiiecTBe. M3ydeHue anreopsl o0ecrneunBaeT
pa3BUTHE yMEHUs HAOII0JaTh, CpPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHUPOBAaHHO OOOCHOBBIBaTh CBOU
JNEUCTBUSL W BBIBOJBI, (OpMyIupoBaTh yTBepxkaAcHUs. OCBOEHHE Kypca aireOpsl
00€ecreynBaeT pa3BUTUE JIOTHUECKOTO MBIIUICHUS OOYYAIOIIMXCA: OHH HCIOJb3YIOT
JNEIyKTUBHBIE W HWHIYKTHUBHBIC pACCYXIEHHUS, OOOOIIEHHE U KOHKPETHU3ALUIO,
abcTparupoBanue u aHajoruto. O0yueHue anredpe npeamnoiaracT 3HaYuTeIbHbIA 00beM
CaMOCTOSATENIbHON JE€ATEIbHOCTH 00YyYarouuXxcs, MO3TOMY CaMOCTOSITEIbHOE PELIEHUE
3a/1ay SABJSETCA peann3auuei AesITeIbHOCTHOTO IPUHIIUIA O0yUEHHUS.

B crpykType mporpaMmbl y4yeOHOro Kypca «Anredpa» Ajisi OCHOBHOTO OOILEro
oOpa3oBaHMsI OCHOBHOE MECTO 3aHMMAIOT COJIEP>KaTEIbHO-METOJUYECKHE JIMHUU:
«YHucna 1 BBIYUCIIEHUD», «AJredpanyecKkue BRIpaXKEHUs», « Y paBHEHUS U HEPABEHCTBAY,
«Dynkuuny. Kaxnas w3 3THX COAEP)KATETbHO-METOJUYECKUX JIMHUNA pa3BUBAETCS
Ha MPOTSKEHUU TPeX JIET U3YUYCHUS Kypca, B3aUMOJACHCTBYS C IPYTUMH €0 JIMHUSMH.
B xozxe nzydenus yueOHOro Kypca oOy4aronumcs IPUXOJUTCS JJOTUYECKU PACCyK1aTh,
HCIIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3M ¢ 3TUM B mporpammy
y4eOHOro Kypca «Anredpa» BKIIOYEHbI HEKOTOPBIE OCHOBBI JIOTUKHU, MPEACTABICHHbBIE
BO BCEX OCHOBHBIX pa3fellax MaTeMaTUYeCKOro OOpa30BaHUs U CHOCOOCTBYIOLIUE
OBJIAJICHUIO OOYyYarOUIMMHUCA OCHOB YHHUBEPCAJIbHOTO MAaTEMAaTUYECKOTO  S3bIKA.
ConepxaTeabHON U CTPYKTYPHOM OCOOCHHOCTBIO YU4eOHOTO Kypca « Anreopay siBIsSeTCs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxanve nuHUA «YucCIa U BRIYUCICHUS» CIIYKUT OCHOBOM ISl TAJIbHEHIIETO
M3Y4YCHUSI MATeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOIIUXCS JIOTUYECKOTO
MBINUICHUS, (OPMHUPOBAHUIO YMEHHUS TOJB30BAThCS  aNTOpUTMaMHU, a Takke
MPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX I TIOBCEJIHEBHOM IKHU3HHU.
Pa3BuTre TOHATHS O 4YHMCIEe HAa YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs CBA3aHO
C paIMOHAIILHBIMU U HUPPAIMOHAIBHBIMU YWCIaMHU, (HOPMUPOBAHHEM TIPEICTABICHUN
O JEUCTBUTEIBHOM 4YHCJE. 3aBEpPUIEHUE OCBOEHUS YHCIOBOM JIMHHUM OTHECEHO
K cpefiHeMY 001IeMy 00pa30BaHUIO.
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ConepxaHue IBYX alreOpandecKux JTUHUNH — «ANTeOpandecKue BBIPAKCHUS)
U «YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYyYAIOIINXCS
MaTEeMaTHYECKOTO armapara, HEOOX0AUMOTO JUIsI PEeIICHUS 33]1a4 MaTeMaTUKH, CMEKHBIX
NpeIMETOB M TMPAKTUKO-OPMEHTHUPOBAHHBIX 3a7ady. Ha ypoBHE OCHOBHOTO 001ero
oOpa3oBaHus y4eOHBII MaTepuall TPYNIHPYETCS BOKPYT PallMOHAJIbHBIX BBIPAKCHUU.
Anre6pa JEeMOHCTpUPYET 3HAaYCHHME MaTeMaTHKH KaK S3bIKa [UIsI TOCTPOCHUs
MaTeMaTUYECKUX MOJIENIEH, OMMCAHMS MPOIIECCOB U SIBJICHUI peaabHoro Mupa. B 3anaun
oOyueHus anreOpe BXOAAT TAKKE JAJIbHENIIEe pa3BUTHE aJTOPUTMUUYECKOTO MBILIUICHHUS,
HEOOXOJUMOT0, B YAaCTHOCTH, IJsI OCBOCHHsS Kypca HH(OpPMATUKH, M OBJaJICHUE
HaBbIKAMU JICIYKTUBHBIX paccyxneHuil. [IpeoOpazoBannme CHUMBOJBHBIX (GopM
CIIOCOOCTBYET  Pa3BUTHIO BOOOpaXE€HHUS, CIOCOOHOCTEM K  MaTeMaTHYECKOMY
TBOPYECTBY.

Conepxanve GyHKIMOHAIBHO-TpAQUUECKON JMHUM HAleJICHO Ha TOJIyYeHUE
oOyJaronMMucss 3HaHUM O (QYHKIMSAX Kak Ba)KHEWIIEH MaTeMaTHUYecKOW MOJAENn
JUIsL ONHMCAHMSI M MCCIENOBAaHUSA Pa3HOOOPA3HBIX MPOLIECCOB M SIBJIEHUH B MPUPOJE
u odOmectBe. M3ydenne matepuaia crnocoOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS YMEHUS
MCIIOJIb30BaTh PA3JIMYHbIE BBIPA3ZUTEIbHBIE CPEACTBA SI3bIKA MATEMATUKU — CIIOBECHBIE,
CUMBOJIMYECKHUE, TpaduuecKre, BHOCUT BKJIAJ B (HOPMUPOBAHKE MPEACTABICHUNA O POJIH
MaTEeMAaTHUKHU B Pa3BUTUHU ITUBWIN3AINH U KYJIbTYPHI.

CornacHo yueOHOMY IUTaHy B 7—9 Kiaccax mM3y4aeTcsi yueOHBIM Kypc «Anredpay,
KOTOPBI  BKJIIOYAET CIEAYIOIIME OCHOBHBIE pas3ienbl coaepxaHus: «Yucna
U BBIUMCICHUSN», «ANreOpandecKkue BbIpAKCHUS», «YPAaBHEHHS U HEPABEHCTBAY,
«DyHKIUWY.

OO1iee 4YKMCIO YacoB, PEKOMEHIOBAaHHBIX JJs HW3Y4YEHHs Yy4yeOHOro Kypca
«Anredpa», — 306 wacoB: B 7 kiacce — 102 yaca (3 wyaca B Henmenoo), B 8 kimacce —
102 gaca (3 yaca B Hezento), B 9 kinacce — 102 vaca (3 yaca B HeZIEIO).

COAEPXAHUE OBYYEHUA

7 KIIACC
Yucua ¥ BBIYUCICHUSA

Jpo6u 0OBIKHOBEHHBIE U JIECATHYHBIE, IEPEXO]] OT OAHOU (hOPMBI 3armucu APoOeit
K apyroil. IloHsATHe palMOHANBHOTO 4YHWCIA, 3alUCh, CPAaBHEHUE, YIOPSAOYUBAHUE
palMOHANBHBIX 4YHCeNl. ApudMeTnyeckue ACUCTBUS € palUMOHAIBHBIMU YHCIAMHU.
Pelenue 3a1ay U3 peaibHOM MPaKTUKKU HA YaCTH, Ha IPOOU.

Crenenb C HaTypajbHBIM TIOKa3zaTelieM: OIpejesieHue, MpeoOpa3oBaHUe
BBIPAKEHUI HA OCHOBE OMNpENEICHMs, 3aluch OONbIIMX uuced. IIpoleHTsl, 3amuch
MPOLIEHTOB B BHUJAE ApoOM W JpoOU B BHUAE NPOLEHTOB. TpU OCHOBHBIE 3a/layu
Ha MPOLEHTHI, PEIICHNE 33J1a4 U3 PEaJIbHON TPAKTHKHU.

IIpuMeHeHre MPU3HAKOB JIETUMOCTH, Pa30KEHHE Ha MHOXHUTEIHW HAaTypaJIbHBIX
YUCEN.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IPSMast U 00paTHas IpONOPLHOHATIEHOCTH.
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AuredOpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKCHUS C NEpPeMEHHOW. JlomycTumele
3HA4YCHUs NepeMeHHbIX. [IpencTaBieHUE 3aBUCMMOCTH MEXIY BEIMYMHAMU B BUIE
¢dopmyibl. Beruncnenuss no ¢opmynaMm. IIpeoOpazoBaHue OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PABHbIE BBIPAXKEHUS, MpaBUjIa MPeoOPa30BaHUs CyMM U MPOU3BEICHU,
IpaBUJIa PACKPBITHUS CKOOOK U MIPUBEAEHHUS OT0OHBIX CIaraeMbiXx.

CBoiicTBa CTENEHU C HATYPAJIbHBIM MTOKA3aTEIIEM.

Opnounensl u MHOrowieHsl. CreneHb MHorousneHa. CiiojkeHHME, BBIYMTAHUE,
YMHOKEHHE MHOTOWICHOB. (DOPMYyJbl COKPAILIEHHOIO YMHOXKEHHS: KBAaJpaT CyMMBI
u KkBaapar paszHocTH. Dopmyna pasHOCTH KBaapaToB. PasznokeHne MHOTOWIEHOB
Ha MHO>XHTEJIN.

YpaBHeHMA M HEPABEHCTBA

VYpaBHEeHUE, KOpEHb ypaBHEHUs, MpaBWia NpeoO0pa3oBaHUs ypPaBHEHWS,
PABHOCHJIBHOCTh YPABHEHUM.

JInHelHOEe ypaBHEHHE C OTHOM IEPEMEHHOM, YUCIIO KOPHEN JIMHENHOTO YPAaBHEHUS,
pelieHne JIMHEMHBIX YypaBHeHUU. (COCTaBJIEHHWE YPABHEHUM II0 YCJIOBUIO 3a/a4H.
Pemenne TEKCTOBBIX 3a/1a4 € MOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs NEpeMEeHHbIMH U ero rpaduk. Cucrema IBYX
JMHEHHBIX YpaBHEHUH C IByMs NIEpeMEHHbIMU. PelieHne cucTteM ypaBHEHUI criocoO0M
ITOACTAaHOBKU. [[puMepsI peneHns TEKCTOBBIX 3a/1a4 € IIOMOIIBI0 CUCTEM YPABHEHH.

DOYyHKUNHA

Koopaunara Touku Ha npsimoit. UncnoBsle NpOMEXKYTKH. PaccTosiHue mexny nByms
TOYKaMH KOOPJAVHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopaunat, ocu OX u Oy. Abciucca u opuHaTa TOYKA
Ha KOOpAMHATHOW TuiockocTu. [Ipumepsl rpadukoB, 3amaHHbix (popmynamu. UrteHue
rpadukoB peanbHbIX 3aBucuMocTel. [lonarue pynkiuu. ['padux dynkumu. CBoiicTBa
bynakuii. Jluneiinas ¢yskius, ee rpaduk. ['paduk dyakmuu y = |x|. I'paduueckoe
pEelIEeHNE TMHEWHBIX YPABHEHU Y CUCTEM JIMHEHWHBIX YPABHEHU.

8 KJIACC
Yucua ¥ BBIYUCICHUSA

KBagpatubiii kopeHs u3 uncia. [lonstue o0 uppanroHaabHOM vKciie. JlecsiTuuHbie
npuOIMKEHUsT UppalMOHANbHBIX uucen. CBoiicTBa apuMeTHYecKuX KBaJIpaTHBIX
KOpHEW M UX MPUMEHEHUE K MPeoOpa30BaHUIO YHCIOBBIX BBIPAXKEHUI U BBIUUCICHHSIM.
JlericTBUTENIBHBIC YHCIIA.

Crenens ¢ LenbIM IoKa3aresieM U ee cBorcTBa. CTaHIapTHas 3alMCh YUCa.

AJireOpanyecKue BbIpaKeHUs
KBanpaTHblii TpexdieH, pa3ioKeHne KBaAPATHOTO TPEXWIeHa HA MHOKHUTEIH.
AnrebOpaundeckas podb. OCHOBHOE CBOMCTBO anredpanueckoit npodu. CroxxeHue,
BBIYMTAHUE, YMHOXKEHUE, JCICHHIE allreOpandeckux apooeii. PaironanbHbie BEIpayKeHUS
U UX npeodpa3oBaHUe.
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YpaBHeHHs M HEPABEHCTBA

KBagpatHoe ypaBHeHme, (opmyia KOpHEW KBaApaTHOTO ypaBHEHHS. Teopema
Buera. Pemienue ypaBHEHUH, CBOASIIMXCS K JIMHEWHBIM M KBaJpaTHbIM. [Ipocrenmme
JTPOOHO-paIMOHATIbHBIC YPABHEHUS.

I'padugeckass wHTEpIIpeTanuss YpaBHCHHWA C JBYMS TEPEMEHHBIMH M CHCTEM
JIMHENHBIX YPAaBHEHUM C ABYMsI IEpEeMEHHBIMU. [[puMephl pelieHrst CUCTEM HEJTMHEMHBIX
ypaBHEHUM C IBYMS IEPEMEHHBIMU.

Pemrenne TeKCTOBBIX 3a/1a4 aaredpandeckuM CriocoooMm.

HucnoBble HEPABEHCTBA M HMX CBOMCTBA. HepaBeHCTBO C OJIHOW NEPEMEHHOM.
PaBHOCMIIBHOCTH HEpaBEHCTB. JIMHEIHBIE HEPABEHCTBA C OAHOM MepeMeHHOM. CuCTeMbI
JIMHEUHBIX HEPABEHCTB C OJHOU NIEPEMEHHOM.

DOYyHKIUHA

[Tonstue ¢ynxuuu. O6nacTh omnpeAeneHUus U MHOXKECTBO 3HAUEHUH (PYHKIIUU.
CniocoObl 3a1aHust PYHKITHA.

I'padux dynkuun. Urenue cBoicTB pynkiuu no ee rpaduky. [Ipumeps! rpagukon
GyHKIU, OTpaXKaroNX peabHbIC MPOIIECCHI.

@OyHKIMH, ONUCHIBAIOIIKE MPSAMYIO U 00paTHYIO IPONOPLIUOHATIBHBIE 3aBUCUMOCTH,
nx rpaduxn. Pyukmun Y = X2, y = X°, y =Vx, y=|x|. Tpaduueckoe pemenne ypaBHeHniA
Y CHCTEM YpPaBHEHUMU.

9 KVIACC
Yucia ¥ BBIYUCICHUSA

PaunoHanpHbple 4uWCa, UpPpPALMOHAIbHBIE YHCIIA, KOHEYHbIE U OECKOHEUHbIE
AecsITUUHbIe TpoOou. MHOXKECTBO JNEUCTBUTENIBHBIX YUCEIN, AEHCTBUTEIbHBIEC YHCIA KaK
OeCKOHEUHbIE JeCATUYHbIE JApoOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXKAY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPIAUHATHON NPSIMOM.

CpaBHeHMe IeHCTBUTENBHBIX YnCeN, apupMETHIEeCKUe JEUCTBUS C JEUCTBUTEIbHBIMU
YUCIIAMH.

Pa3smepsl  OOBEKTOB  OKpYXKAIOIIErO0  MHUpPa, JUIMTEIBHOCTh  MPOLECCOB
B OKPYXAaIOIlIEM MUDE.

[IpubnukeHHOE 3HAYE€HHE BEJIMYMHBI, TOYHOCTh MNpuOIMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHka pe3yJbTaTOB BEIYUCIEHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBagpatnoe ypaBHeHue. PeuieHune ypaBHEHHMH, CBOIAIIMXCS K KBaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepsl pemieHust ypaBHEHUW TPETbEU UM UYETBEPTOU
CTEIICHEN Pa3JI0KEHUEM Ha MHOKUTEIIN.

Pemenune npoOHO-panioHaIbHBIX — ypaBHEHHWH. PemeHue TEKCTOBBIX —3ajad
anredpandyecKuM METOJIOM.
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VYpaBHeHHe C JByMsl TMEpeMEHHbBIMH U ero rpaduk. Pemenuwe cucrem AByx
JIMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMHU. Pellienre cuctem AByX ypaBHEHHUU, OJHO
U3 KOTOPBIX JIMHEHHOE, a JIpyroe — BTOPOHM creneHu. I'paduueckas MHTEpHpeTaLMs
CHUCTEMBI YPABHEHHM C IByMs IEPEMEHHBIMH.

Pemenue TekCTOBBIX 3a7a4 aNredpandeckum crnocooom.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nuHEHHBIX HEPABEHCTB C OJHOM IIepeMEHHOW. Pemenue cucrem
JMHEWHBIX HEPABEHCTB C OJHOM nepemeHHoil. KBagpaTHbie HepaBeHCTBA. ['paduueckas
MHTEPIIPETALNs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUHU
KBagparnunas ¢pynkius, ee rpaduk u cBoricTsa. [lapadora, KoopaAuHATHI BEPIIUHBI
napabobl, 0Cb CHMMETPUHU MapadOIIbI.

I'papuxku  Qynxkumiti: y = kx, y= kx+b, y= “ y=x3,y=x y=lx|,
X
U UX CBOWCTBA.

YucoBble NOCIA0BATEIbHOCTH U IIPOTPEeCCHH

IlonsTe YMCIIOBOM  IIOCJIEIOBATSIBHOCTU. 3aJlaHUEC  IOCJIEA0BATCIILHOCTU
pEKYppeHTHOH (opmynoi U popmysoil N-ro yieHa.

Apudmerrnueckass U TeoMmeTpuueckas mnporpeccuu. dopmynsl N-ro  ujieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N3obpakenne 4neHOB apuMETHICCKON U TEOMETPUUECKON MpOorpeccuii ToukaMu
Ha KOODPJMHATHOM IIJIOCKOCTH. JIMHEHHBIM W HSKCHOHEHIMAIbHBIM poCT. CII0XKHBIC
MPOLICHTHI.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS TMPOTPAMMBI y4eOHOTO Kypca «Anredpa»
K KOHITy 00y4eHust B 7 Kjacce.

Yucsia v BbIYUCICHUSA

BoInonHATe, coueTasi yCTHbIE U MMCbMEHHBIE IPUEMBI, apu(MeTHUYECKUE TeHCTBUS
C pallMOHAJILHBIMH YHCIaAMHU.

HaxonuTth 3HaYeHUs! YUCIOBBIX BBIPAXKEHHM, MPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI
Y MPUEMBI BBIYUCICHUS 3HAYEHHUH JPOOHBIX BBIPAXKEHUH, COAEpKAIIUX OOBIKHOBEHHbIE
U JIECATUYHBIC TPOOHU.

[lepexoauts OT oAHOW (OPMBI 3amMCH YUCEd K Jpyrod (mpeodOpa3oBHIBATH
JECATUYHYIO ApOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH
B 0ECKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh U YIIOPSIOYMBATH PAIIMOHATIbHBIE YHCTIA.

OKpyTasTh yucna.

BbINONHATS NPUKUAKY M OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HA4YCHHU
YUCJIOBBIX BBIPAXEHUN. BBINONHATH NEUCTBUS CO CTENEHSIMH C HaTypajlbHBIMU
MOKa3aTEeNSIMHU.
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[IpuMeHATh TPU3HAKK MNEITUMOCTH, Pa3JIOKCHHE HAa MHOXHUTEIHM HATypaJbHBIX
YHCEIL.

Pemate mpakTHKO-OpUEHTUPOBAHHBIC 3a7a91, CBSI3aHHBIC C OTHOIIIEHUEM BEITNYMH,
IPOITOPIMOHAILHOCTRIO  BEJIUYHMH, MPOICHTAMH, WHTEPIPETHPOBATH PE3YJIBTATHI
pEIICHUS 3a/1a4 C YYeTOM OIPaHMYCHUM, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTPHBACMBIX
OOBEKTOB.

AJiredpanyecKue BbIPaKeHUs

Hcnonb3oBaTh anreOpanvyeckyl0o TEPMHUHOJOTHIO W CHUMBOJIUKY, MPUMEHATH €€
B IIPOIECCE OCBOSHUSI YUeOHOTO MaTepuara.

Haxogute 3HaueHuss OYKBEHHBIX BBIPAXKEHUM TIPU 3aJaHHBIX 3HAYEHUSAX
IIEPEMEHHBIX.

Beimonuare mpeoOpazoBaHus 1EJIOTO BBIPAXEHHUS B MHOTOYICH ITPUBEICHHEM
MOAOOHBIX ClIaraéMbIX, PaCKphITHEM CKOOOK.

BrInonHsATh YMHOXKEHHE OJHOWICHA HA MHOTOWICH M MHOTOYJIEHAa HaA MHOTOYJIEH,
MPUMEHATH (DOPMYJIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcCylIecTBIATh PA3JIOKEHUE MHOTOWICHOB HA MHOXKUTEJH C MOMOIIBIO BEIHECEHUS
3a CKOOKHM OOIIEro MHOXUTEIS, TPYNIHUPOBKU CllaraeMblX, IPUMEHECHHS G(OopMyIl
COKpaIIEHHOT0 YMHOKEHHS.

[IpumensaTs mpeoOpa3oBaHUsS MHOTOWICHOB [IJIsi PEIICHHs] pPa3IMYHBIX 3ajad
W3 MaTE€MaTUKU, CMEXHBIX IIPEIMETOB, U3 pealbHON MPAKTUKH.

HNcnonws3oBaTh  CBOWMCTBAa  CTENEHEM C  HATYpaJbHBIMHU  ITOKa3aTEIIsIMU
JU1sl TIpeoOpa3oBaHus BRIPAKCHHI.

YpaBHeHus U HEPAaBEHCTBA

PemaTe nuHeliHbIE ypaBHEHUS C OAHOM IEPEMEHHOM, TPUMEHSS PABUJIA IIEPEX0/1a
OT MCXOJHOIO YpPaBHEHUs K PaBHOCWIBHOMY eMmy. [IpoBepsTh, SABIISETCA M YHUCIIO
KOpPHEM YpPaBHEHUS.

[Ipumensaty rpaduyeckre METONbI MPH PEIICHUH JIMHEWHBIX ypaBHEHUNW M MX
CUCTEM.

[TonGupath npuMepsl Hap Yncen, IBISIOUIMXCS PelICHUEM JUHEHHOTO YpaBHEHHUS
C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW MJIOCKOCTU TpaUK JMHEHMHOrO0 ypaBHEHUS C JIBYMs
MEePEMEHHBIMU, MOJIb3YSCh TPapUKOM, NPUBOIUTH TPUMEPHI PEILICHUS YPABHEHUS.

Pemrars cucteMbl IByX TMHENHBIX YPABHEHUH C IByMs IEPEMEHHBIMHA, B TOM YHUCIIE
rpaduyecku.

CocTaBisATh M pemarh JUHEWHOE YPaBHEHHE WM CUCTEMY JIMHEMHBIX ypaBHEHUI
[0 YCJIIOBUIO 33Ja4yd, WHTEPIPETUPOBATH B COOTBETCTBMM C KOHTEKCTOM 3aJadu
IIOJIyYEHHBIN pe3yJIbTAaT.

DyHKUMHU

N300pakaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4YHd, OTPE3KHU, HWHTEPBAJbl, 3alUCHIBATH YHUCIOBBIE IPOMEKYTKHU
Ha anre0pandeckoM si3bIKe.
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OTmeuath B KOOPAMHATHOM IJIOCKOCTH TOYKH T10 3a/IaHHBIM KOOPAMHATAaM, CTPOUTD
rpaduku nuHeHbIX QyHKuMiA. CTpouTh rpaduk pyHKIUU ¥ = |x|.

OnucelBaTh ¢ NOMOIIBIO (PYHKIIMIA W3BECTHBIE 3aBUCUMOCTU MEXy BEIMUMHAMMU:
CKOPOCTb, BPEMsl, paCCTOSIHUE, I1€Ha, KOJWYECTBO, CTOMMOCTh, MPOU3BOAUTEIHHOCTD,
BpeMsl, 00beM paboTHI.

HaxoauTs 3HaueHue pyHKINY 110 3HAYEHUIO €€ apTryMEHTA.

[lonnmars rpaduueckuii crmoco® TMpeAcTaBleHUS W aHaidu3a UHGOpPMAaIUH,
U3BJIEKaTh M WHTEPIPETUPOBATh MH(GOPMALMIO U3 TpaUKOB pealbHBIX IPOLECCOB
U 3aBUCUMOCTEH.

[IpeameTHbIe pe3yJbTaThl OCBOCHUS MPOrpaMMbl Y4EOHOro Kypca K KOHILY
oOyueHus B 8 kiacce.

Yucsa u BbIYHCIEHUS

Hcnonb30BaTh HayalbHBIE MPEICTABICHUS O MHOXKECTBE JACHCTBUTEIBHBIX YUCEI
JUISL CPaBHEHMS, OKPYTJICHUS] W BBIYUCICHUN, HM300pa)kaTh JIEUCTBUTENIbHBIC YHUCIIA
TOYKAMH Ha KOOPAMHATHOMN IPSIMOM.

[IpumensaTe moHSATHE apUPMETHUUYECKOTO KBAAPATHOTO KOPHS, HaXOAUTh
KBaJ[paTHbIE KOPHH, WCIOJIb3ys NPU HEOOXOAMMOCTH KAJbKYJSITOP, BBIOIHATh
peoOpa3oBaHus BRIPAKECHUM, COAEpKaIIMX KBaJpaTHbIE KOPHH, UCIOJb3Yysl CBOMCTBA
KOpHEM.

Hcnonb3oBath 3amucu OOJIBIINX U MaJIbIX YUCEJ C MTOMOIIBIO AECATUYHBIX ApoOei
u creneHel yucna 10.

AJiredpanyecKkue BbIpaKeHUs

[IpuMeHSITh TOHSATHE CTETICHH C LIEJILIM TTOKa3aTeIeM, BBITIOJIHATH TPeoOpa3oBaHus
BBIPAKECHUMN, COJICPIKAIINX CTEMCHU C LETBIM MMOKA3aTEIEM.

BrIMOTHATE  TOXKJIECTBEHHBIC IMPEOOpa30BaHUS  PAIMOHATIBHBIX  BBIPAKCHUM
Ha OCHOBE MPaBWJI ICUCTBUI HAJl MHOTOWICHAMH U alre0pandyecKuMu JpoOsMHu.

PacknanpiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTEIIH.

[IpuMensTh mpeoOpa3oBaHMsl BBIPAKEHUN ISl PEIICHUS PA3IUYHBIX 3a7a4
W3 MaTEMaTHKH, CMEKHBIX MIPEAMETOB, U3 PEAIbHOU MPAKTUKU.

YpaBHeHMs U HEPABEHCTBA

Pemate sMHENHBIE, KBaJpaTHBIE YpPaBHEHUS U palMOHAJIbHBIE YPaBHEHWS,
CBOJSILMECS K HAM, CHCTEMBI IByX YPABHEHHUU C IBYMs IEPEMEHHBIMU.

[IpoBoauTe mpocrenme uccieIoBaHus YPaBHEHUNW U CUCTEM YpPaBHEHUW, B TOM
quclie ¢ NPUMEHEHHEM TrpapuyecKuX MpeACTaBlIeHUN (yCTaHABIUBAaTh, HMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

[lepexoauTh OT CIOBECHON (POPMYIMPOBKH 337a4M K €€ aJireOpanyeckod Mojenu
C IIOMOILBIO COCTAaBJICHUS YPAaBHEHUsS WM CHUCTEMBI YPAaBHEHUM, UHTEPIPETUPOBATH
B COOTBETCTBUHU C KOHTEKCTOM 3aJ1a4y IOJIYYECHHBIN pPE3ysbTar.
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HpI/IMCHHTB CBOMCTBA YHMCIOBBIX HEPaABCHCTB JIA CpaBHCHHUA, OLCHKH, PCIIATb
JIMHCHHBIC HCPABCHCTBA C OHHOﬁ HCpCMCHHOﬁ H X CUCTCMbI, JaBaTb Fpa(i)I/I‘ICCKYIO
HIUIIOCTPALMIO MHOKCCTBA peIHCHI/Iﬁ HCPaBCHCTBA, CUCTCMbI HCPABCHCTB.

DyHKUMHA
[lonnmath M UWCHONB30BaTh (PYHKIMOHAIBHBIE TOHITHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYEHHUs), ONpEACNsATh 3HaueHUE (QYHKUUU TI0 3HAYCHHUIO
apryMeHTa, OIPEeIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.
Ctpouts rpa@uKu 3eMeHTapHBIX (PyHKIUN BUAA:
y=_,y=x% y= x3,y = VX, y = |x|, onuceBaTh CBOICTBA YNCIOBOI DYHKIHH
X

1o ee rpaduky.

[IpeameTHBIC pE3yabTAaThl OCBOCHHUS TMPOTPaMMBl YYEOHOTO0 Kypca K KOHITY
oOyueHus B 9 kiacce.

YucJia ¥ BbIYHCIEHUS

CpaBHHMBATH U YIIOPAIOYMBATH PAIMOHAIBHBIE M UPPALTMOHAIIBHBIC YUCIA.

Beimonuare apudmernueckue NEUCTBUS C PAMOHAIBHBIMH YHCIIAMH, COYeTas
YCTHBIE M TIMCBMEHHBIE TPHUEMbI, BBIIIOJHATh BBIYMCICHUS C HPPALNMOHAIBHBIMU
YHCIIaMU.

Haxonute 3HaueHUs CTENEHEW C LEIbIMU MOKA3aTEISIMA U KOPHEU, BBIYHMCIATH
3HAYEHHS YUCITIOBBIX BBIPAKCHUMU.

OKpyriATh  JIEMCTBUTEIBHBIC YMCJA, BBINOJHATH MPUKUAKY  pPeE3yJbTara
BBIUHCJICHU, OLICHKY YMCIJIOBBIX BBIPAXKEHUM.

YpaBHeHMs 1 HEPABEHCTBA

PemaTe nuHeliHblE U KBaJpaTHBIC YPAaBHEHUs, YPABHEHHUS, CBOASIIUECS K HUM,
MpocTenlne ApOOHO-pallMOHAIbHBIE YPABHEHMUS.

Pemate cucTteMbl ABYX JIMHEWHBIX YPABHEHUW C JIBYMSI IEPEMEHHBIMU U CUCTEMBI
IBYX YPAaBHEHUM, B KOTOPBIX OJJTHO YPABHEHUE HE ABISAETCS JIMHEUHBIM.

PemaTe TeKCTOBBIE 33J]a4M AIr€OpPanvecKUM CIOCOOOM C MOMOILBIO COCTABJICHHUS
YPaBHEHHUS UM CUCTEMBI JIBYX YPAaBHEHUM C IByMS IEPEMEHHBIMU.

[IpoBoauTe MpOCTENIINE UCCIIENOBAHUSI YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM
quCclie ¢ TpUMEHEHHEM Tpaduueckux NpeacTaBlieHuil (yCTaHABIMBATh, MMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemate nuHelHbIe HEPAaBEHCTBA, KBAIpaTHhIC HEPABEHCTBA, M300paKaTh pelIeHNe
HEPABEHCTB HA YMCIIOBOM IIPSMOM, 3aIIMCHIBATh PELICHUE C IIOMOLIBIO CUMBOJIOB.

PemaTe cucrempl JNMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIFOYAIOIIUE
KBaJIpaTHOE HEPaBEHCTBO, M300pakaTh PELLICHUE CUCTEMbl HEPABEHCTB Ha YHMCIOBOU
MPSIMOM, 3aIIMCHIBATh PEIICHHUE C IOMOIIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPH PELIEHUH PA3JTUYHBIX 33/1a4.
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DYyHKUMHA
Pacrio3naBate  (yHKIMM ~ HW3ydyeHHBIX BHAOB. [loka3piBaTh CXEMaTHYECKU
PacCIlOIOKEHUE Ha KOOPJMHATHOM IIJIOCKOCTH TpadukoB ¢GyHKHUN Buma: y = kx,

y=kx+b y= E, y=ax2+bx+c, y= x3, y= X y=|x| B 3aBucumMocTH
X

OT 3HaYeHUN KOA((HUIIMEHTOB, ONIMCHIBATH CBOMCTBA (DYHKITUH.

Crpoutb M HU300pakaTh CXEMAaTUYECKW TpapuKd KBAJIpaTHUUHBIX (PYHKIIHUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHN MO UX IpaduKam.

PacmoznaBate kBagpatnuHyr0 GYHKIUIO TI0 (opMmyne, TPUBOAUTH TPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PU3UKH, TEOMETPUH.

YucsioBble MOCJI€E10BATEIHLHOCTH H IIPOTPECCHH

Pacmo3naBaTh apupMETHUECKYI0 U TEOMETPUICCKYIO MPOTPECCUH TP Pa3HBIX
cnoco0ax 3aJaHusl.

BBITTOTHATE BRIYUCIICHUS C HCTIOIB30BaHUEM (hOPMYJT N-TO YieHa apu(PMETHISCKOM
1 TEOMETPUICCKON MPOTPECCHI, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WICHBI MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPIMHATHON TUIOCKOCTH.

Pemrate 3amaun, cBsA3aHHBIE C YHMCIOBBIMHU ITOCJIEIOBATEIBHOCTSIMU, B TOM YHCIIE
3aJ1aud U3 peajbHOM KU3HU (C UCIIOJIb30BAaHUEM KaJIbKYIATOPA, ITU(GPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Hanmenosanue paznena |[KoaumdectBo OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
Uucna 1 BBIYKCIICHHUS. 25 [lonsitne CucreMaTn3upoBaTh M 000ramiaTh 3HAHUS
PanmonanbHbIe Unciia PAllMOHAIIBHOTO YUCNA. | 00 OOBIKHOBEHHBIX U JIECITUYHBIX APOOSIX.
Apudmernueckue CpaBHMBATH U YNOPSII0YMBATH APO0H, MPe0oOpPa30BHIBAS
JEUCTBHS IPU HEOOXOJUMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHBIE,

C pallMOHATbHBIMU
yucinamu. CpaBHEHHUE,
YIOPSAOYNBAHUE
PalMOHAIIBHBIX YHCEIL.
Crenenb

C HaTypaJIbHbIM
MOKA3aTeJIEM.
Pemenre oCHOBHBIX
3a/1a4 Ha JIpoou,
MTPOLEHTHI

Y3 PEATbHOU
MPaKTHUKHU.

IIpu3Haku nenuMocTy,
Pa3JIOKEHHUS

Ha MHOKUTEIIN
HaTypaJIbHBIX YHCEIL.
Peasibhbie

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHEUHYIO
TECATUYHYIO JIPOOb.

IIpuMeHATH pa3HO0Opa3HbIe CIIOCOOBI M IPUEMbI
BbIYUCJIEHHUS 3HAYEeHUI JPOOHBIX BHIPAKEHUIA,
coJiepKalmx OOBIKHOBEHHBIE U IECATUYHBIE JPOOH:
3aMEHSATh IPU HEOOXOUMOCTH JIECATUYHYIO APOOb
OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECATUYHOM, IPUBOIUTH
BbIpaKeHUE K Popme, Hanbosee y100HOM /ISl BBIYUCIICHUH,
peo0pa3oBbIBATh APOOHBIC BHIPAKCHHS HA YMHOKEHUE

U JIeJICHUE TeCATHYHBIX APOOCH K IEHCTBHSIM C IETBIMH
YHCJIAMHU.

IIpuBOAUTH YHCIOBBIE H OYKBEHHbIE MPUMeEPbI CTCTICHU
C HATypaJIbHBIM MOKa3aTeseM, OObICHSS 3HAUCHUS
OCHOBAHMS CTETICHU M MOKa3aTeNsl CTETICH!, HAXOUTh
3HaueHUs cTerneHel Buaa a" (a — mo6oe palMoHaIbHOE
YUCJI0, N — HATYpaAJIbHOE YHUCJIO).

IloHUMATB CMBICIT 3aMKCH OOJIBIIIUX YUCET C TTIOMOIIHIO
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3aBucuMocCTH. [ Ipsamas
1 oOpaTHas
IPOTIOPIIMOHATLHOCTH

JECATUYHBIX Ipo0eit u ctenenei uncna 10, npuMeHATH X
B PEaJbHBIX CUTYAIHIX.

IIpuMeHsITH IPU3HAKY JISTUMOCTH, PA3JI0KCHHS Ha
MHOKUTEIH HaTypaIbHBIX YUCEIL.

PemaThb 3a1a4m Ha 4aCTH, IPOIIEHTHI, POTIOPIIHH,

Ha HaxOoXXJIeHUe ApoOu (TIPOIIEHTa) OT BEJIMUUHBI U
BEJIMYMHEI 10 €€ IpoOu (MPOIEHTY), ApoOu (IIPoLIeHTA),
KOTOPBI COCTABIISIET OJJHA BEIMYMHA OT IPYTOM.
IIpuBoaAUTH, pa30MpaTh, OEHNBATH PA3TUYHBIC PEIICHHUS,
3aMKCH PEIIEHUI TeKCTOBBIX 33/1a4.

Pacno3HaBaTh M 00BSACHATD, ONUPASICh HA ONPE/ICICHHUS,
MPSIMO TIPOMIOPIIMOHATIFHBIE U OOPATHO MPOTIOPIIMOHATHHBIE
3aBUCUMOCTH MKy BETMYMHAMU; MPUBOAUTH MPUMEPHI
ATUX 3aBUCUMOCTEN U3 peabHOr0 MUPA, U3 IPYTHX YUEOHbIX
PEIMETOB.

PemiaTh npakTUKO-OpUEHTHUPOBAHHBIE 33/]a4l Ha IpoOu,
IOPOLEHTHI, MPSIMYIO U OOPATHYIO MPOMOPLUHUOHATIBHOCTH,
IPOTOPIIAN

AnreOpanyeckue
BBIPKEHUS

27

bykBeHnHble
BBIPAKCHMUS.
IIepemeHHBIE.
Jonycrtrmslie
3HAYCHMUS
IIEPEMEHHBIX.
DopmyJIbl.
[IpeobpazoBanue

OBJageTthb anredpanyecKoi TEPMUHOJIOTHEH U CHUMBOJIMKOM,
NPUMEHSITh €€ B MMPOIECCe OCBOCHUS YyueOHOTro MaTepHaia.
HaxoauTth 3HaueHrs OYKBEHHBIX BBIPKEHUN TIPH 3a/IaHHBIX
3HAYCHUSX OYKB; BBITIOJIHITH BBIYMUCICHUS TI0 (pOopMyIiam.
BoInosHATH npeoOpa3oBaHus 11EJI0T0 BHIPAKCHUS

B MHOTOYJICH MPUBEJACHUEM MOJOOHBIX CIaraeMbiX,
PaCKpBITHEM CKOOOK.

BbINOJIHATH YMHOXXEHUE OJTHOYJICHA HA MHOTOWIEH
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OYKBEHHBIX
BBIPAKECHU,
pacKpbITHE CKOOOK
Y IPUBEJICHUE

HOI[06HI)IX cJiaraCMbIX.

CBoiicTBa cTCIICHU
C HaTypaJbHbIM
MoKa3aTeyIeM.
MHOro4JIEHbI.
CnoxxeHnue,
BBIYMTAHUE,
YMHOXEHHUE
MHOT'OYJICHOB.
DopMybl
COKpAaIIIEHHOTO
YMHOKCHHUS.
Paznoxxenne
MHOT'O4YJICHOB
Ha MHOXKHUTEIHN

¥ MHOTOWIECHA HA MHOTOUWICH, IPUMEHATHb (POPMYJIbI
KBaJ[paTa CyMMBI U KBaJpaTa pa3HOCTH.

Ocy1ecTBJIATH Pa3IOKEHNE MHOTOYIEHOB HA MHOKUTEIN
IIyTE€M BBIHECEHHUS 3a CKOOKH OOIIEro MHOXKUTEIS,
MpUMEHEHUs (HOPMYIIBI pa3HOCTH KBAJPaToB, PopMys
COKpPAILEHHOTO YMHOKEHHSI.

IIpumensaTh NpeoOpa3zoBaHUE MHOTOUJIEHOB JIJIsl pELIEHUS
Pa3JIMYHBIX 3a]1a4 U3 MATEMATUKH, CMEKHBIX IPEIMETOB,
U3 pEATBHOU MPAKTUKH.

3HAKOMMTBHCH € HCTOPHEH Pa3BUTUS MAaTEMATUKHU

YpaBHEHUS 1 HEPABEHCTBA

20

YpaBHeHue, paBuiia
npeoOpa3oBaHus
YpaBHEHUS,
PaBHOCHJIBHOCTD
YPaBHEHHUM.
JIunelinoe ypaBHEHUE
C OJTHOM IIEPEMEHHOM,

Pemiathb nmuHEliHOE ypaBHEHUE C OJHOM ITEPEMEHHON,
NPUMEHSAS MPABUJIA IEPEX01A OT UCXOAHOTO YPABHEHUS

K PaBHOCWJIBHOMY eMy OoJjiee MpOCTOro BUAA.

IIpoBepaATh, ABISAETCS JIU KOHKPETHOE YUCIIO KOPHEM
YpPaBHEHMUS.

IMoadoupaTs npuMepsbI ap YUCEI, SBJISIONIUXCSA PELICHUEM
JIMHEMHOIO YPAaBHEHHUS C JIBYMS [IEPEMEHHBIMMU.
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PEIICHUE TUHEUHBIX
ypaBHeHUM. Pemienue
3a/1a4 C MOMOUIBIO
YPaBHEHHUM.

JIuneliHoe ypaBHEHUE
C AByMS
IIEPEMEHHBIMU U €TO
rpaduk. Cucrema AByx
JIMHENHBIX YPABHEHUN

CTpouTthb B KOOPIUHATHON MJIOCKOCTH TpaduK TMHEHHOTO
yYpaBHEHUS C IBYMsI IEPEMEHHBIMU; MOJIB3YSICh TpadUKOM,
NPUBOAUTH IPUMEPBbI PEUICHNS YPABHEHUSI.

HaxoauTh peneHue CUCTEMbI IBYX JUHEHHBIX YPABHEHUN
C ABYMSI IEPEMEHHBIMHU.

CocTaBiaiTh U pelIaTh YPAaBHEHUE U CUCTEMY
YPaBHEHMH I10 YCIOBUIO 3a7a4H, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3a/1a4H I10Jy4YECHHBIN
pe3ynbrar

C AByMS
[IEPEMEHHBIMU

KoopauHatel u rpaduku. 24 Koopaunara Touku M300paxkaTh Ha KOOPAVMHATHOMN NPSIMOM TOYKH,

OyHKIMU Ha npssMoil. UUCIIoBbIE | COOTBETCTBYIOIIME 3aJaHHBIM KOOPJAWHATAM, JTyYH, OTPE3KH,
IIPOMEKYTKH. MHTEPBAJIbL; 3aUCHIBATh UX HA aNreOpandyeckoM si3bIKe.

Paccrostnue mexy
JIBYMSI TOUKaMHU
KOOPJWHATHOU
MIPSIMOU.
IIpssmoyronbHas
cUCTEeMa KOOpJIMHAT
HAa TUIOCKOCTH.
[Tpumepsl rpadukoB,
3aJJaHHBIX
dbopmynamu.
Urenue rpaduxon

OTMeuyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH

10 33JIaHHBIM KOOPANHATAaM; CTPOUTH IPAPUKU HECTOKHBIX
3aBUCUMOCTEH, 3a1aHHBIX (JOpPMYyJIaMH, B TOM YHUCIIE

C IMOMOIIIBIO ITUGPOBBIX TAOOPATOPHIA.

IIpuMeHsITh, H3yYaTh MPEUMYIIECTBA,
HHTEPHPETUPOBATH TpadruecKuii Criocod npecTaBICHUS
W aHaIM3a Pa3HOoO0pa3HOM KU3HEHHON HH(POPMAIIHH.
OcBauBaTth NMoHATHE (DYHKITNH, OBJIAICBAThH
GyHKIIMOHATFHOW TEPMUHOJIOTHEH.

Pacno3naBath nuHelHy0 QyHKIMIO Y = KX + b,
ONUCHIBATH €€ CBOMCTBA B 3aBUCUMOCTH OT 3HAYCHUH
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peaTbHBIX
3aBUCUMOCTEMN.
[Tonsarue GhyHKIMM.
['paduk pyHKIINH.
CBoiicTBa QyHKITHIA.
Jluneiinas GyHKITHUS.

ko3 dunmenToB K u b.

Crponth rpaduku JinHeitHON QyHKINMU, QyHKIMHA Y = | x|.
Hcnoab30BaTh NUQPOBHIE PECYPChI IS TOCTPOCHHS
rpauKOB QYHKIHMIA U U3YUEHHS UX CBOHCTB.

IIpuBoaAUTH NPpUMeEPBbI INHENHBIX 3aBUCUMOCTEN

B peaJbHBIX MPOIIECCaX U SBICHUSIX

[locTpoenue rpaduka
JUHENHON QyHKIUY.
I'paduk GyHKIIMN
y =|x|
[ToBTOpEeHUE N 0000IIEHNE 6 [loBTOpEHME BriOMpaTh, NPUMEHATH OLEHUBATH CIIOCO0bI CPDABHEHHS
OCHOBHBIX IOHATUIN YKCEeJl, BBIYUCICHUA, TPeoOpa30BaHUid BBIPAXKEHHUI,
Y METOJIOB Kypca pElIeHUs] YPaBHEHHI.
7 xnacca, 0000111eHIE OcyuecTBJIATh CAMOKOHTPOJIb BHITTOJHSAEMbIX JEHCTBUI
3HAHUMN Y CaMOIIPOBEPKY PE3YJIbTaTa BIYUCIICHH,
peoOpa3oBaHU, IIOCTPOCHUH.
PemaTh 3agaum U3 peasibHON KU3HU, IPUMEHATH
MaTeMaTH4eCKHe 3HAHMA JIJIs1 pelIeHUs 3a71a4 U3 IPYrux
IIPEIMETOB.
PemaTh TeKcTOBBIE 321a4H, CPABHMBATh, BLIOUPATH
CNocoObl pelIeHus 3a1auun
OBILEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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8 KVIACC
HaumenoBanue pazaena |KonmuectBo OcHoBHOE OcHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB coJiepKaHue

Yucna 1 BBIYKCIICHHUS. 15 KBazgpaTHbI KOpEHb DopMyJTHPOBATH ONpPeAeIeHHe KBAIPATHOIO KOPHS

KBagpaTHbie KOpHU u3 yncia. [lonstue 13 4rcia, apu(pMEeTHIecKoro KBaipaTHOTO KOPHS.
00 HppanmoHaIbHOM IIpuMeHATH Olepalnio U3BJICYEHUS KBAIPATHOTO KOPHS
yucie. JlecaTuunbie U3 YHCIIa, MCTIO0JIB3YH [TPU HEOOXOUMOCTH KAJIbKYJISTOP.
PUOTHKEHUS OueHuBaTh KBaJIpaTHbIC KOPHU LIETBIMU YUCIaMU U
UPpALIMOHATIEHBIX JECATUYHBIMH JIPOOSMH.
YUCEN. CpaBHUBATH U YOPSIA0YMBATH PALIMOHATIBHBIC
JelicTBUTENBLHBIE Y UPPALMOHAJIBHBIC YU CIIA, 3aITUCAHHBIE C [IOMOUIBIO
yucia. CpaBHeHUE KBaJpaTHBIX KOPHEH.
JIEUCTBUTEIbHBIX HccnenoBath ypaBHEHUE x> = a, HAXO[UTb TOYHBIC
YuCel. U puOIMKeHHBIC KopHU Tipw & > 0.

YpaBHeHue BUAAQ
X = a.
CaoiicTBa

apumeTHIecKux

KBaJIPaTHBIX KOPHEW.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKEHHUI,
COJZIepKAIINX
KBaIpaTHbIC KOPHU

HccnepoBath ¢BOMCTBA KBAIPATHBIX KOPHEH, ITPOBOIS

YU CJIOBBIE SKCIIEPUMEHTEHI C UCIIOIb30BAHUEM KAJIBKYJISTOPA
(KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA apu(PMETHIECKUX KBAIPATHBIX
KOpHEH; MPUMEHSTh UX JIsl IPeoOpa3oBaHMs BEIPAKECHUM.
BoInoJHATH NPeo0pa30BaHMUsl BEIPAXKEHUN, COAEPHKALUX
KBaJpaTHbIE KOPHHU.

BoipakaTh nepeMeHHbI€ U3 TEOMETPUUYECKUX U (PUIUUECKUX
dbopmy.

BoerunciasaTh 3HAYEHUA BBIPAKECHUH, COAEPKALLNX
KBaJIpaTHbIE KOPHH, UCTIOJB3YsI TPU HEOOXOAUMOCTH
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KQJIBKYJIATOP.

Hcnonb30BaTh B X0/1€ PELLICHUS 3a1a4 JJIEMEHTapHbIC
MIPEICTABIICHHUS], CBSI3aHHBIE C NPUOIMKEHHBIMH 3HAUCHHUSIMU
BEJINYMH.

3HAKOMHUTBCS C HCTOPHEH pa3BUTUS MaTEMaTUKU

Yucna v BBIYUCIICHHUS. Crenens ¢ ensM DopMyJIHPOBATH ONpeeIeHUEe CTEIICHHU C LIEJIBIM
Crenens ¢ Heapm ITOKA3aTEIIEM. ITOKA3aTEIEM.
[10Ka3aTesIeM CranpaprtHas 3anuch IIpeacraBasATh 3anMCch OOJIBIINX U MAJIbIX YUCET
quCIIa. B CTaHJIApTHOM BUJIE.
Pa3Mepbl 00beKTOB CpaBHuBaTB 4MCJIa U BEJIMYUHBI, 3aIIMCAHHBIC
OKPYKAIOIIEro MUpa C UcnoJib30BaHuem crenenu 10.
(OT 25IeMEeHTapHBIX Hcnonb3oBaTh 3alIUCh YUCEN B CTAHAAPTHOM BHJIE
YaCTHI] IUISL BBIPQXKEHUS pa3MepOB 0OBEKTOB, JJINTEIBHOCTH
110 KOCMUYECKHX IIPOLIECCOB B OKPYXKAIOILLIEM MUPE.
00BEKTOB), DopMyIMpPOBaTh, 3alIUCHIBATH B CHMBOJINYECKO# (hpopme
JUTUTEIIBHOCTD Y WIJIOCTPUPOBATH NPMMEPAMHU CBOMCTBA CTENIEHU
IIPOLIECCOB C LIEJIBIM I10KA3aTeJIEM.
B OKpyxaromeM mupe. | IIpMMeHsITh ¢BOCTBA CTENEHU A1 IPE0OpPa30BaHUs
CBolicTBa CTENIEHU BBIPAXKEHUH, COIEPKALLUX CTEIIEHH C LIEJIbIM IT0KA3aTEJIEM.
C LIEJIBIM MOKa3aTeaeM | BbINOJIHATH 1eHCTBUSA C YUCIIaMU, 3alIMCAaHHBIMU
B CTaH/IaPTHOM BHJI€ (YMHOXXEHUE, ETICHNE, BO3BEICHHE
B CTCIICHB)
Anredpanueckue KBagparuslii Pacno3HaBaTh KBaJpaTHBIN TPEXUJICH,
BbIpaXkeHus. KBanpatHbii TPEXUJIEH. YCTaHABJIMBATh BO3MOYKHOCTD €T0 PA3JIOKEHUS
TPEXUIIEH Pasznoxenne Ha MHOYKUTEJIN.
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KBaJIpaTHOTO
TpeXuJeHa
Ha MHOXXUTENHN

PaCKJ'laI[bIBaTB HAa MHOZKHTCJIN KBaﬂpaTHBIﬁ TPCXYIICH
C HCOTPpHIATCIBbHBIM JUCKPUMHUHAHTOM

AnreOpanyeckue
BBIPKEHUSI.
Anrebpanueckas 1po0b

15

Anrebpanueckas
JpOOk.
Jomyctumele
3HAYECHUS
MIEPEMEHHBIX,
BXOJIAIIUX

B aJire0pandecKkue
BBIPA)KEHUSI.
OCHOBHOE CBOMCTBO
anreopandecKou
npobu. CokpallieHue
JIpOOeH.
Cnoxxenue,
BBIYHUTAHUE,
YMHOKEHUE

U JICJICHUE
areOpandecKux
JpOOeH.
IIpeobpaszoBanme
BBIPAKCHU,
COJIepIKaITuX
anrebpandeckue
podu

3anucbIBaTh anreOpanyecKyue BbIPaXKEHUS.

Haxoauthb 001acTh onpeeseHus paiuoHaIbHOTO
BBIPKCHUSI.

BbINoJHATHL YMCIOBBIC TIOJICTAHOBKH M BHIYMCIASATH
3HaYeHHUe JPOoOU, B TOM YHUCIIE C TOMOUIbIO KAJIbKYJISTOpPA.
®opMyJIMPOBaTh OCHOBHOE CBOMCTBO ajiredpandeckon
IpoOU 1 MPUMEHSITh €ro AJid IpeoOpa3oBaHusl IPOOEH.
BoinoHATH AeiicTBUS ¢ anredOpanyecKuMu ApoosiMu.
IIpumeHs T Npeodpa3oBaHus BbIPAXKEHUM AJIs1 peIIeHUs
3ajad.

Broipa:kath nepemenHble u3 Gopmyn (pU3NUECKUX,
reOMETPUUYECKUX, OTTUCHIBAIOLINX OBITOBBIE CUTYAI[1H )

56




denepanbHas pabouas mporpamma | Maremaruka. 5—9 kinacchl (6a30BbIi YPOBECHB)

YpaBHEHUS U HEPABEHCTBA. 15 KBagparnoe Pacno3zHaBaTh KBaJgpaTHbIC YPaBHCHHUS.

KBazpaTHbie ypaBHEHUS ypaBHeHue. Henonnoe | 3amuchiBaTh (popMyI1y KOpHEW KBAJAPAaTHOTO YpaBHEHUS;
KBaJIpaTHOE pelmaTb KBaJApaTHbIe YPABHEHHS — ITOJIHBIE U HETIOJIHBIE.
ypaBHenue. opmyna IIpoBoauTh mMpocTeiinmue MCcJIe0BAHUA KBaAPATHBIX
KOpPHEH KBaJIpaTHOTO YpaBHEHUM.
ypaBHeHus. Teopema Pemiatb ypaBHEeHUs, CBOISIIMECS K KBaJIPATHBIM,
Buera. C TIOMOIIBI0 MPE0OPA30BAHUM U 3aMEHOM TTEPEMEHHOM.
Pemenue ypaBHeHun, Ha0uroaaTh 1 aHAJIU3MPOBATH CBSA3b MEXY KOPHSIMHU
CBOALIMXCS U K03(ppUIMeHTaMU KBaJIpaTHOTO ypaBHEHUS.
K KBAJIPATHBIM. ®opmyaupoBath TeopeMy Buerta, a Takxke 0OpaTHYyIO -
[Tpocreiimue npo6HO- | TeopeMy, IPUMEHSATh 3TU TEOPEMBI [Tl pEIICHUS 3a/1a4.
palMoOHAJIbHbBIC Pemath TeKkCTOBBIE 321a4H aNTeOpanyecKUM CIIOCOOOM:
YPaBHEHUS. NEPEXOAUTH OT CIIOBECHON (POPMYIIMPOBKH YCIOBHS 3a4a4u
Pemienne TeKCTOBBIX K aJireOpandecKoi MOJIeNIU IyTEM COCTaBJICHUS YpaBHEHUS;
3a/1a4 € IOMOUIBIO pelaTh COCTaBICHHOE YPAaBHEHUE; MHTEPIIPETUPOBATH
KBaJpPATHBIX pe3yJIbTar.
YpaBHEHUH 3HAKOMUTBHCS C HCTOPHUEI pa3BUTHUS AITEOPHI

YpaBHEHUS 1 HEPABEHCTBA. 13 JIunelino€e ypaBHEHUE Pacno3zHaBaTh JTMHEHHBIE YPABHEHUS C IBYMS

CucremMbl ypaBHEHUN C AByMs NIEPEMEHHBIMMU.

IIEPEMEHHBIMU, €TO
rpaduk, mpuMepbl
peleHus ypaBHEeHUN
B LIEJIBIX YHCJIAX.
Pemenue cucreM aByx
JIMHENHBIX YPaBHEHUMU
C AByMS

Crponth rpaduky JMHEUHBIX YPaBHEHU, B TOM YHCIIE
HCIO0JIb3YS UM POBLIE pecypcChl.

Pazauyarh napajuieabHbIE U IEPECEKAIOIIMNECS PSIMbIE
10 UX YPAaBHEHUSIM.

Pemiatb CUCTEMBI IBYX JINHENHBIX YPAaBHEHUH C IBYMsI

NIEPEMEHHBIMU MOJICTAHOBKOM U CII0KECHUEM.

Pemiath npocrenmme CUCTEMBI, B KOTOPBIX OTHO
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MIEPEMEHHBIMHU.
[Ipumeps! perieHus
CHUCTEM HEJIMHEUHBIX
YpaBHEHUU

C AByMS
MIEPEMEHHBIMU.
['padmueckas
WHTEpIpeTaLus
YpaBHEHUS

C AByMSs
MEPEMEHHBIMU

Y CUCTEM JINHEHHBIX
YPaBHEHUM C IBYMS
[IEPEMEHHBIMU.
Pemienne TeKCTOBBIX
3a7a4 C TOMOILBIO
CHUCTEM YpPaBHEHUU

U3 YPABHEHMI HE SIBIISACTCS JIMHEHHBIM.

IIpuBoauTh rpaguyecKyr0 HHTEPIPETALUIO PEIICHUS
YpaBHEHUS C IBYMsI IEPEMEHHBIMU U CUCTEM YPABHEHHI
C IBYMsI IEPEMEHHBIMU.

Pemiath TeKcTOBBIE 32/1a4M aIT€OPAUYECKUM CIIOCOOOM

YpaBHEHUS U HEPABEHCTBA.
Hepasencrsa

12

Yucnossie
HEPABEHCTBA U UX
CBOKCTBA.
HepasenctBo ¢ ogHOM
MIEPEMEHHOM.
JIlunerinbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHON U X
peueHue. Cuctemsl

@®opMyJUPOBATH CBOMCTBA YKCJIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAUHATHOU NPAMOM, JOKA3bIBATH
anreOpanvyecKu.

IIpuMeHsITh CBOMCTBA HEPABEHCTB B XOJI€ PEUICHHUS 3a/1a4.
PemiaTe JIMHENHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM,
n300paxaTh pelieHne HEPABEHCTBA HA YHUCIIOBOM MPSIMOM.
PemiaTh CUCTEMBI JIMHEWHBIX HEPABEHCTB, H300paXaTh
pelLIeHNEe CUCTEMBI HEPABEHCTB HA YHUCJIOBOU IIPAMOU
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JIMHENHBIX HEPABEHCTB
C OJTHOU NEPEMEHHOMN
U UX pelieHue.
N3o0paxenue
pelieHus IMHEHHOTOo
HEPABEHCTBA U UX
CHUCTEM Ha YUCIIOBOU
MIPSMOU

OyHKIMH.
OCHOBHBIE TOHATHUS

[lonsiTue pyHKUUU.
OO6nacThb ornpeeseHus
Y MHOECTBO
3HAYEHUN (PYHKIIHH.
Crioco0bl 3a1aHus
GbyHKIUH.

['padux pyHKUIUM.
CaoiicTBa QyHKLIHH,
UX 0TOOpaxeHue

Ha rpaduke

Hcnoab3oBath (QyHKIHOHATIBHYIO TEPMUHOJIOTHIO

U CUMBOJIUKY.

BoruuciasaTs 3HaYeHns QYHKIMA, 3aJaHHBIX

dbopmynamu (Mpu HEOOXOUMOCTH UCTIOIB30BaTh
KaJIbKYJIATOP); COCTABJISITH TA0JIMLbI 3HAYeHHIT

(GyHKIIH.

CTponth 110 TOUKAM rpadpukm GyHKIUN.

OnuceiBaTh CBOMCTBA (PYHKIIMU HA OCHOBE €€
rpaguuecKoro NpeICTaBICHU.

Hcnonb3oBath GyHKIIMOHATIBHYIO TEPMUHOJIOT IO

U CUMBOJIUKY.

HccnenoBathb npumepsl rpaduKoOB, OTPAXKAIOLIUX pealbHbIe
IIPOLIECCHI U SIBJICHHUS.

IIpuBoaAUTHL NPUMePHI POIIECCOB U SIBJICHUH C 3aJIaHHBIMU
CBOWCTBaMH.

Hcnoab3oBaTh KOMIIBIOTEPHbIE MPOTPAMMBI

JUTSI TIOCTPOEHUS TpadhUKOB QYHKIMN U U3yUCHHUS

UX CBOWCTB
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OyHKIWUH.
UucnoBsle pyHKINU

YreHue 1 TOCTpOEHUE
rpadukoB QyHKIUHA.
[Tpumeps! rpadukoB
GyHKIHH,
OTpaKAFOIIIHUX
peajbHbIe MPOIIECCHI.
OyHKIWH,
OTTHCHIBAIOIITHE
MPSMYIO M 00paTHYIO
MIPOITOPIIMOHATEHBIC
3aBUCUMOCTH, UX
rpaduky.

I'paduk GyHKIIMN

y = X2

OyHKIU

y = x5,y =X,

y =vx,y =|xl;
rpaduyeckoe
pEIlICeHUE YPaBHEHU
Y CUCTEM YPaBHEHUU

Haxoauthb ¢ nomoubio rpadpuka QpyHKIMNA 3HaYCHUE OJTHOM
U3 paccMaTpPUBAEMbIX BEJIMYMH 10 3HAYEHUIO IPYTOM.

B HecnoxkHBIX ciydasx BbIpaxkaTb GOopMYyJi0il 3aBUCUMOCTh
MEK1y BEJIMYNHAMM.

OnucbIBaTH XapakTep U3MEHEHUS OJJHOW BEJIMUHUHBI

B 3aBUCHUMOCTH OT U3MEHEHUS APYTOil.

Pacno3HaBaTh BU/IbI M3y4aeMbIX (QYHKIHIA.

Ioka3pIBaTh cCXeMaTHY€CKHU II0JIOKEHUE HA KOOPIUHATHOU
IUIOCKOCTH TpaduKoB dyHKIMIA Braa: Y = X5,y = X,

y =Vx, y = |x|

HUcnoab3oBaTh QyHKIHMOHAJIBHO-TPadHUECKHE
NpeACTABJICHUS Ul PELICHUS U UCCIIEI0BAHUA YPABHEHUN

Y CUCTEM YPaBHEHHUM.

IIpumensaTs uMdpoBbIe pecypehl Il IOCTPOEHUS
rpagukoB QyHKIIMIA

[ToBTOpEeHUE 1 0000ITICHNE

IToBTOpEeHue
OCHOBHBIX IOHATHUH
1 METOJIOB KYpPCOB
7 1 8 KJ1acCcoB,
0000111eHNE 3HAHUNI

Bri0upaTth, IPUMEHATH, OLIEHUBATH CIIOCOOBI CPABHEHUS
YHCEeI, BEIUUCIIEHUH, TPe0oOpa30BaHMA BEIPAKCHUM, PEIICHUS
YPaBHEHUM.

OcymecTBJIATh CAMOKOHTPOJIb BBIITOJTHAEMBIX JIEHCTBHM

U CaMOIIPOBEPKY pe3yJbTaTa BIYMCICHUM, TPe0oOpa3oBaHUM,
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ITOCTPOEHUH.

Pemrars 3a1a4u U3 peajibHOM KU3HHU, IPUMEHAThH
MAaTEMATUYECKUE 3HAHUS JIJIS PELICHUS 33/1a4 U3 IPYTUX
MIPEIMETOB.

Pemath TeKCTOBBIE 32/1a4H, CDABHUBATH, BLIOUPATH
CIOCO0OBI PEIICHN 3a/1a4n

OBILEE KOJIMYECTBO
YACOB I10 [TPOI'PAMME

102
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9 KVIACC
HanmenoBanue paznena  |[KomugecTBo OcHoBHOE OcCHOBHBIE BUJIBI JIEATEIBHOCTH O0YHAIOIIUXCS
(Templ) Kypca 4acoB COJICpIKAHUE
Uucna v BEIYUCIICHHUS. 9 Pannonanpsubie uncna, | Pa3BuBaTh nmpeacTaBjeHHs O YUCIaX: OT MHOXKECTBA
JleficTBUTEBHBIC YKCIIA HppalOHAJIbHbBIE HaTypaJbHbIX YUCEN JO MHOXECTBA ICHCTBUTEIbHBIX YUCET.

YHCJa, KOHCYHBIC

1 OCCKOHEUYHBIC
JECATHUYHBIC TPOOH.
MHOX€eCTBO
JIENCTBUTEIBLHBIX
YHCeTI;
JIENCTBUTEIILHBIE
YyHclIa KaK
OECKOHEYHEBIE
JECATUYHbBIC TPOOH.
B3aunmMno oHO3HAaYHOEC
COOTBETCTBHE MEXKIY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHCeJI U MHOXKECTBOM
TOYEK KOOPAMHATHOMN
IIPSMOM.

CpaBHeHue
JICHCTBUTEJILHBIX YHCETI,
apudMeTUIECKHe

O3HAKOMUTBCH C BO3MOXKHOCTBIO MPEICTABICHUS
JEHCTBUTEILHOTO YKCIIa KaK OECKOHEYHOMN JAECATUUHON
JIpoOH, IPUMEHSTD JIECATUYHbIE TPUOTMKEHUS
palMOHATIBHBIX U UPPALMOHATBHBIX YUCEIL.
HN300paxaTh 1CICTBUTEIBHBIC YUCIIA TOUKAMHU
KOOpPJIUHATHOM MPAMOM.

3anuchiBaTh, C)ABHUBATH U YIIOPSA0YHBATH
JNIEUCTBUTEIbHBIEC YUCIIA.

BbInoIHATH, COYeTas YCTHBIE U TUCbMEHHBIE TPUEMBI,
apudmMeTndYecKHe JeiCTBUA C PALMOHAIBHBIMU YUCIIAMU,
HAXOJAUThb 3HAUYCHUS CTENICHEN C LEIbIMU MOKA3aTeIIMU
Y KOPHEW; BBIYUCIATH 3HAUEHHUS YHCIIOBBIX BHIPAKECHUU.
I[HosyyuTs nmpeacraBjaeHue 0 3HAYMMOCTH
JICMICTBUTEJILHBIX YUCEI B MPAKTUYECKOMN AEATEIbHOCTH
YyeJloBeKa.

AHaJIM3UPOBATH U J1€J1aTh BBIBOJAbI O TOYHOCTH
MPUOIMKCHUS ACHCTBUTEIIFHOTO YK CIa PU PEIICHUN
3a/1a4.

OKpyIJaaTh JEUCTBUTEIIBHBIE YUCIIA, BHINIOJIHATH
NPUKWAKY PE3YJIbTaTa BEIYMCICHUM, OIeHKY 3HAUEHUI
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JEUCTBUS

C IeWCTBUTEILHBIMU
YHUCJIaMHU.
[TpubmmxenHoe
3HAYEHUE BEJIMUUHBI,
TOYHOCTh
MPUOJIMKEHUS.
OkpyriieHue yuce.
[Tpukuaka u orieHKa

YU CJIOBBIX BBIpa)KCHI/Iﬁ.
3HAKOMHUTBLCA C HCTOpI/Ieﬁ Pa3BUTHA MAaTCMATHUKHU

pEe3yIbTaTOB
BBIYMCIICHUN
YpaBHEHUS U HEPABEHCTBA. 14 JImneriHoe ypaBHeHue. | OcBauMBaTh, 3alIOMUHATH U IPUMEHSATH rpaduyeckne
YpaBHEHUS C OJHOU Pemenne ypaBHenui, METO/bI [IPU PELIEHUH YPAaBHEHUM, HEPABEHCTB U UX
MIEPEMEHHOM CBOJIAILINAXCA CUCTEM.
K JIMHCWHBIM. Pacno3naBars 11e/1b1e U IpOOHBIC YPaBHCHUS.
KBagparnoe Pemiats JinHelHbIC U KBA/IPATHbIC YPABHEHM,
ypaBHeHUe. Penienue ypaBHEHMUS, CBOASIINECS K HUM, TPOCTEHIIINE IPpOOHO-
YpaBHEHUH, palMOHAIbHbIC YPABHEHUS.
CBOASIINXCSA IIpensaratb BO3MOXHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX
K KBaJPaTHBIM. 3a7a4, 00CYy:KIaTh UX U PelIaTh TEKCTOBBIC 3aJja4n
bukBangpaTtHbie Pa3HBIMHU CIIOCOOAMHU.
YpaBHEHHS. 3HAKOMUTBHCS ¢ HCTOPUEN Pa3BUTUSI MATEMATUKHU
[Ipumeps! perieHus

YPaBHEHUN TPEThEU
Y YETBEPTOU CTEIICHEN
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pa3oKeHUEM
Ha MHO>KUTEIH.
Pemenue qpoGHo-
palMoOHaIBHBIX
YPaBHEHHUM.

Pemntenne TekcTOBBIX
3a/1a49 aJire0pandecKum
METOI0M

YpaBHEHUS U HEPABEHCTBA.
CucremMbl ypaBHEHUN

14

YpaBHEHUE C ABYMS
IIEPEMEHHBIMH U €TI0
rpaduxk.

Cucrema nByx
JIMHEWHBIX YPAaBHEHUIN
C AByMs
IIEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JIBYX
YPaBHEHUH, OJTHO

13 KOTOPBIX JJUHEWHOE,
a Ipyroe — BTOpou
CTEIICHHU.
I'paduueckas
UHTEPIIPETALHS
CHUCTEMBI YPaBHEHU

C IBYMsI [IEPEMEHHBIMMU.
Pemenune TekcToBBIX

OcBauBaTh ¥ NPUMEHSATD PUEMbI PEIICHUS CUCTEMBbI
JIBYX JIMTHEHHBIX YPABHEHUH C IBYMS MEPEMEHHBIMU

Y CUCTEMBI IByX YPAaBHEHHI, B KOTOPBIX OJJTHO YPABHEHUE
HE SABJISIETCS TUHEUHBIM.

Hcnoan3oBath GyHKIIMOHAIBHO-TpaUUecKue
MPEACTABICHUS [l pellleHHs M MCCJIe0OBAHUS YPaBHEHUI
U CUCTEM.

AHAJIU3UPOBATH TEKCTHI 32/1a4, pelIaTh UX
anredpandyeckuM CrocoOOM: MepexoauTh OT CIIOBECHOU
(GhopMYJIMPOBKHU YCIOBUS 3a7]a4M K aJireOpandecKoi MoIesu
MyTEM COCTaBJICHUS CUCTEMbl YPABHEHUI; peliaTh
COCTABJICHHYIO CHCTEMY YPAaBHEHUI1; HHTEPIPETUPOBATH
pe3yJbTart.

3HAKOMUTHCS ¢ MCTOPUEN Pa3BUTUS MAaTEMAaTUKH
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3a/1a4 aire0panyecKum
crocooom

YpaBHEHUS U HEPABEHCTBA. 16 Yucnossle Yurarth, 3alIUCHIBATH, IOHUMATH, HHTEPIPETUPOBATH
Hepasencraa HEPABEHCTBA U X HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHUIO.
CBOMCTBA. BbInoJHATH TpeoOpa30BaHNs HEPABEHCTB, HCMOJIb30BATh
JIunelinbie JUIsL IPe0Opa30BaHUsI CBOMCTBA YHUCIOBBIX HEPABEHCTB.
HEPABEHCTBA Pacno3HaBath JIMHEHHbBIE U KBaJpaTHbIC HEPABEHCTBA.
C OHOM ITEPEMEHHOU Pemiath nuHElHbIE HEPABEHCTBA, CUCTEMBI JINHEMHBIX
U UX PEIICHUE. HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOIINX
CucTeMbl TMHENHBIX KBaJpaTHOE HEPABEHCTBO, U PEIIATH UX; 00CYKAATH
HEPABEHCTB C OJTHOU ITOJTyYEHHBIC PELICHUS.
IIEPEMEHHOMN U UX MN300paxaTh penicHUE HEPABEHCTBA U CUCTEMbI HEPABEHCTB
pelieHue. HAa YHCJIOBOM MPSIMOM, 3alIUCHIBATH PEIICHUE C TOMOIIBIO
KBagparnsie CUMBOJIOB.
HEPABEHCTBA U UX Pemars KBaipaTHBIE HEPABEHCTBA, UCITONIB3YS
peuieHue. rpaduuecKue npeICTaBICHuUS.
I'paduueckas OcBauBaTh 1 NPUMEHATH HEPABEHCTBA TP PELLICHUH
VHTEpIIPETaLINs Pa3JIMYHBIX 33]1a4, B TOM YHUCJIE MPAKTUKO-
HEPABEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JBYMs
NIEPEMEHHBIMU
OyHKIUU 16 KBaapatnunas Pacno3naBaTh BUIBI U3y4aeMbIX (QYHKIIHIA,

byHK1IHS, €€ TpaduK

u cBoiicTBa. [lapabomna,
KOOPJIMHATHI BEPITMHBI
napaboJibl, OCh

WTIOCTPUPOBATHh CXeMATHYECKH, 00bACHATH
pacnoJioKeHne Ha KOOPAUHATHON TIOCKOCTH rpaduKoB

dykumii Buga: y = kx,y = kx + b,y = _,y = X4
X
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CUMMETPUH MapadoIbI.
I'paduku hysKImii:

= kx,

kx + b,

K

< ¥
1

<< K<
I
2 s

y = X%,y =V, y = |x| B 3aBHCHMOCTH OT 3HaUYCHHUIA
KOA((UITMEHTOB; ONTUCHIBATH X CBOWCTBA.
Pacno3HaBaTh KBaJIpaTHUHYIO (PYHKIHIO IO (hopMyIIe.
IIpuBoaAUTH NPpUMeEPBbI KBAAPATUYHBIX 3aBUCUMOCTEN
U3 peaJbHON KU3HU, PU3UKU, TEOMETPHH.

BoisiBasiTH 1 000011aTH 0COOCHHOCTH Tpaduka
KBafpaTHYHOH GyHKIUH Y = ax° + bx + C.

CTponTh U H300paKATH CXeMATHYECKH rpapuKu
KBaJ[PaTUIHBIX (DYHKITHIA, 3a1aHHBIX (hOpMyJIaMH BUIA
y=ax‘,y=a‘ +qy=akx+piy=a+bx+c
AHAJIM3UPOBATH M MPUMEHSTH CBOICTBA M3YYCHHBIX
(byHKIMN 17151 UX TOCTPOSHHSI, B TOM YHUCJIE C TIOMOIIBIO

U(POBBIX pECYPCOB

YucioBeie
OCJIEIOBATEILHOCTH

15

[TonsiTre yncnoBoit
NOCJIEA0BATEIBHOCTH.
3aganue
NOCIIEA0BATENBHOCTH
PEKYpPPEHTHOU
dbopmyoit

1 GopMyII0ii N-TO
YJIeHa.
Apudmerndeckas

¥ TeOMEeTpUYIecKast
IPOrPECCU.
@opmyJibl N-TO YiIeHa
apudMeTUIeCcKon

OcBauBaTh U NPUMEHATH UHJIEKCHbIE 0003HAUYEHHUS,
CTPOMTH peYeBble BLICKA3bIBAHMSA C UCIIOJIb30BaHUEM
TEPMUHOJIOTMH, CBSI3aHHOM C MOHATHEM
II0CJIEI0BATEIBHOCTH.

AHanuzupoBaTh GopMyIry N-ro yjaeHa
NOCJIEI0BATEIBHOCTH WM PEKYPPEHTHYIO (hOpMYyITy

¥ BBIYUCJIATH YWICHBI IOCIIEI0BATENBHOCTEN, 3aJaHHBIX
TUMU (HopMysIamu.

YcraHaBaMBaTh 3aKOHOMEPHOCTb B IOCTPOECHUU
MOCJIEIOBATEILHOCTH, €CJIU BBIITUCAHBI TIEPBbIE HECKOJIBKO
€€ YJICHOB.

Pacno3naBath apudMeTHYECKyI0 U TEOMETPUUECKYIO
IIPOrPECCUU MPU Pa3HbIX CIIOCO0aX 3aJaHusl.
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Y TEOMETPUYECKOU
IPOTPECCHUIA, CYMMBI
NEPBBIX N YJICHOB.
N300pakeHue 4ieHOB
apubMeTHUIeCcKon

Y TEOMETPUYECKON
MPOrPECCUMN TOUKAMU
Ha KOOPJAMHATHOMN
IIJIOCKOCTH.
JIuuelinHbIi

Y SKCTIOHEHIINATbHBIN
pOCT.

CI10HBIE IPOLEHTHI

Pemarsb 3a7a4u ¢ ucoap30BaHUEM (OPMYT N-TO WieHa
apu(pMETUIECKON U TeOMETPUIECKOM TPOrPECCHIt, CyMMBI
MEPBBIX N YJICHOB.

N3006paxkaTh wieHbI 10CIEI0BATETLHOCTH TOUKAMU

Ha KOOPJIMHATHOM MIOCKOCTH.

PaccmaTpuBath npuMepsl POUECCOB U SIBJICHUM

U3 peabHOM KU3HU, WLTIOCTPUPYIOIINE U3MEHEHHE

B apu(PMETHIECKOMN MPOTPECCUH, B TEOMETPHUUECKOMN
IPOrPeccuu; N300paxaTb COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

PemaTh 3anaum, CBsI3aHHBIE C YHCIOBHIMU
MOCJIEIOBATEILHOCTSIMU, B TOM YHUCJIE 3aa4d U3 peabHOU
’KU3HH C UCITOJIH30BaHUEM ITU(DPOBBIX TEXHOJIOTHUH
(9NEeKTPOHHBIX TaOIUI, TpadUIECKOT0 KaTbKyIsATOpa U T.I1.).
PemaTh 3a1a9n Ha CII0KHBIC TIPOIIEHTHI, B TOM YHCIIC
3aJlay U3 peaibHOU MPAKTUKH (C UCIIOIH30BAHUEM
KaJIbKYJIATOPA).

3HAKOMHUTBCS C HCTOPHUEI pa3BUTHS MATEMATUKU

[ToBTOpEeHue, 00001ICHHE,
CUCTEMATHU3aINS 3HAHUU

18

Yucia v BBIYUCIICHUS
(3amuch, CpaBHEHHE,
JICUCTBUSA

C 1€ CTBUTEIbHBIMU
YHCJIaMH, YUCJI0Bas
npsiMasi; MPOLIEHTHI,
OTHOIIICHUS,
MIPONOPIINH;

OmnepupoBaTh NOHATHAMM: MHOXXECTBO, ITOJAMHOKECTBO,
orepalyy HajJl MHOXKECTBAMU; HCIOJIb30BaTh rpaduyeckoe
IIPEICTABIICHUE MHOXKECTB ISl ONTMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, ITPU PEILIEHUU 33]1a4 U3 JPYTUX
y4eOHBIX MPEIMETOB.

AKTYaJqIu3HPOBATHh TEPMHUHOJIOTHIO U OCHOBHbIE
NeHCTBHSA, CBSI3AHHbIE C YMCJIAMU: HATYypaJIbHOE YUCIIO,
IIPOCTOE U COCTABHOE YMCIIA, JETUMOCTb HaTypaJIbHbIX
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OKpYTJICHHE,
MpUOIMKEHHE,
OLICHKA; pELLICHUE
TEKCTOBBIX 3a7a4

qyucen, MPU3HAKYU JETUMOCTH, 11€J10€ YUCII0, MOAYJIb YHCIIa,
OOBIKHOBEHHAsI M IECITUYHAS POOHU, CTaHIaPTHBIN BU/T
qucia, apupMeTUIEeCKUN KBaIpaTHBIN KOPEHb.
BbINoJIHATH AeiicTBUSI, CPABHUBATH U YIIOPSII0YNBATH

apu(MeTHIeCKUM quCIIa, MPEACTABISThH YACIa HA KOOPIUHATHOU MPSMOH,
CrocoooMm) OKPYTJISTh YKCTA; BHIIOJHATH NPUKHIKY U OLEHKY
pe3yJpTaTa BHIYMCIICHUH.
Pemath TekcTOBBIE 32/1a4M APUPMETHUESCKUM CIIOCOOOM.
Pemath npakTH4ecKue 3a1a4u, CoJIepKalIie IPOLEHTHI,
JIOJIY, YACTH, BBIPAYKAIOLIUE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSHUE, [IeHA — KOJUYECTBO — CTOMMOCTD,
00BeM paboThl — BpeMsI — IPOU3BOAUTENBLHOCTD TPYA.
Pa30upartp peasibHble )KU3HEHHbBIE CUTYaLIUH,
(opMyJIMpPOBATH UX HA A3BIKE MATEMATHKH,
HAXOJUTHb PEICHUE, TPUMEHSII MaTEMaTUYECKUM anmnapar,
HHTEPNPETHPOBATH PE3yIbTAT
AnreOpanyeckue OnepupoBatb NOHATUAMM: CTETIEHD C LEIBIM
BBIPKCHUS nokasaresnem, apu(pMETHIECKI KBapaTHbIN KOPEHb,
(mpeoOpa3oBaHUe MHOTOWIEH, anre0pandeckas Apoob, TOXKIACCTBO.
anreOpanyecKux BbINOJIHATH OCHOBHBIE /I€iiCTBHUSA: BBIIIOJHATH PACUEThI
BBIPAKECHUM, 1o opMyam, npeoOpa3oBbIBATH LIEJIbIE, TPOOHO-
JOITyCTUMBIC paroHa bHBIC BRIPAKCHUS U BBIPAXKCHUS C KOPHIMH,
3HAYCHMS) pealin30BbIBaTh Pa3OKEHNUE MHOTOUJICHA HA MHOKUTEIH,

B TOM YHCJIE C UCTIOJIb30BaHUEM (OPMYIT Pa3HOCTH
KBaJpaTOB U KBAIpaTa CYMMBI U pa3HOCTH; HAXOIUTh
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JOTTYCTAMBIE 3HAYCHUS TIEPEMEHHBIX TSI TPOOHO-
palMOHAIBHBIX BBIPAXKEHUHN, KOPHEH.

MopeanpoBath ¢ TOMOIIBIO (HOPMYIT peasibHbIE TPOLIECCHI
U SIBJICHUS

DOyHKINU
(mocTpoeHue,
CBOMCTBA U3YUYEHHBIX
INZEINIVH
rpadguyeckoe pereHue
YPaBHEHUU U UX
CUCTEM)

OnepupoBatb NOHATUAMU: QYHKIIMS, TpaduK QyHKIUH,
HYJIH QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MPOMEKYTKU BO3pacTaHus, yObIBaHUsI, HAUOOJIbIIIEEe

Y HauMEHbBITIee 3HAYCHUS (PYHKITHH.

AHAJIM3MPOBATh, CPABHUBATH, 00CYK1ATh CBOMCTBA
GyHKUMA, CTPOUTH UX TpaduKy.

OnepupoBaTh NOHATHSIMHU: TIPsIMAst POTIOPITUOHATBHOCTb,
oOpaTHasi IPOMOPIIMOHATILHOCTb, TUHEHHAsT (DYHKITHS,
KBajJpaTuyHas QyHKIHs, mapabosa, runepoouia.
Hcnonb3oBaTh rpapuku 111 ONPEAEICHUS] CBOKCTB,
MIPOIIECCOB M 3aBUCUMOCTEH, JIJISl PEIICHUS 3a/1a4 U3 APYTHX
y4eOHBIX MPEIMETOB U PeaTbHOM )KU3HU; MOJAEJIMPOBATH

C IMOMOIIIbIO TpaUKOB peabHbIC TPOLIECCHI U SBJICHUSI.
BoipakaTts opmMyiaMu 3aBUCUIMOCTH MEXy BETMYNHAMHU

OBLIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

102
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OEJEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«'EOMETPUS» B 7-9 KITACCAX

HOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OOUH M3 OCHOBHBIX Pa3/EiiOB IIKOJIbHOM MaTEMATHUKH, UMEIOLINN
CBOEH IIeNIbI0 O0ECHeYUTh M3yYE€HHE CBOMCTB U pa3MepoB (uryp, ux OTHOIIECHUU
U B3aUMHOE pAaCIIOJOKEHUE, OIMPACTCS Ha JIOTUYECKYIO, JOKA3aTEIbHYIO JIMHUIO.
[leHHOCT, W3y4YeHUSI TEOMETPUM Ha YPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUSs
3aKJIIOYAETCS B TOM, 4YTO OOYYalOIIMWCS YYUTCA MPOBOJUTH JI0KA3aTEIbHBIC
pacCy X IEHUsA, CTPOUTh JIOTMYECKHE YMO3AKIIOUECHUS, JOKa3blBaTb HCTUHHBIE
YTBEPKICHUSI U CTPOUTh KOHTPHOPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKICHUS
«OT TMPOTHUBHOTO», OTIMYATh CBOMCTBAa OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHHUS.

[lenpto HM3ydeHUS] TEOMETPUU SIBIIETCS HCIOJIb30BAHUE €€ KaK WHCTPYMEHTa
IPU PEIICHUM KaK MaTeMaTUYECKUX, TaK M NPAKTUYECKUX 3a7ad, BCTPEUAIOIINXCS
B peanbHOl *u3HU. OOy4aronIuiicsl TOJKEH HAYYUTHCS ONPEAENATh T€OMETPUUECKYIO
¢urypy, ONUCHIBaTh CIOBAMU YEPTEkK WJIM PUCYHOK, HAWUTH IUIOMIA/Ib 3€MEJIBHOIO
Y4acTKa, pacCYuTaTh HEOOXOAUMYIO JIJTMHY ONTOBOJIOKOHHOTO KaOemsi Wi Tpedyemble
pa3Mepsl rapaxa s apromoowid. [Ipu permeHun 3amad MpakTHYECKOTO XapaKTepa
OOy4YaroIIMiics Y4HMTCS CTPOUTh MATEMAaTUYECKHE MOJEIN PEANbHBIX KU3HEHHBIX
CUTyalluid, TPOBOAUTH BEIYMCIICHUS U OLICHUBATD MTOJTYYEHHBIA PE3YJIbTAaT.

BaxkHo mnomuepkuBaTh CBSI3M T€OMETPUM C APYTUMU YYEOHBIMU MpEaMETaMH,
MOTHUBUPOBATh HCIOJB30BaTh OMPEICICHUS TEOMETPUYECKUX GUTYp U TIOHSTHM,
JEMOHCTPUPOBATh MMPUMEHEHHUE TOJIYYEHHBIX YMEHHUIN B ()U3UKE U TEXHUKE. ITU CBI3U
HauOoJsiee sIPKO BUIIHBI B TeMax «BekTopbl», « TpUroHoMeTpuuecKkrue COOTHOIIECHUS,
«Metoa koopauHat» u «Teopema ITucdaropay.

VYyeOnniii kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3Jeibl
conepxkanusi: «I'eoMmerpuueckue QUrypsl 1 UX CBOMCTBay, «I3MepeHne reoMeTpuIecKux
BEJIMYMHY», «JleKapTOBBl KOOpAMHATBI Ha IUIOCKOCTH», «Bektopb», «/IBrMkeHUs
I0cKocTy, «IIpeodpazoBanus mogo0us .

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX HJisi HM3y4eHHs] Y4eOHOro Kypca
«['eometpusi», — 204 yaca: B 7 kimacce — 68 wacoB (2 yaca B Hemenmwo), B 8 kiacce —
68 yacoB (2 Jaca B HefieN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).

COAEPKXAHUE OBYYEHUA

7 KIIACC

Hauanensie nonsitust reomerpun. Touka, npsimasi, OTPE30K, Jyd. YTOJ. BUibl yrios.
BeprukaneHbele M cmexHble yribl. buccekrpuca yria. JlomaHas, MHOTOyTrOJIbHUK.
[TapamienbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX.
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Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OCeBOM cummerpuu. IIpumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE ITIOCTPOEHHUS C NOMOIIBIO IUPKYJIS U JUHEHKHU. TpeyroabHuK. Bricora,
MeanaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TPEeyroiabHUKU. HepaBeHCTBO TpeyroibHuKa.

CpolicTBa M NpPU3HAKK PABHOOEIPEHHOIO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NPU3HAKU IMAPAVIEIABHBIX NpAMBIX. CyMMa YIJOB TPEYrOJbHHKA.
Breninue yrisl TpeyrojibHHKA.

[IpsmoyronbHblid  TpeyroiabHUK.  CBOWCTBO  MEAHMAaHBl  MPSAMOYTOJIBHOTO
TPEYTOJbHHKA, MPOBEACHHOM K rumoreHyse. lIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEYroJIbHUKOB. [ IpsIMOYTrONIbHBII TPEYyTrOAbHUK € YoM B 30°.

HepaBencTBa B reomMeTpuun: HEPABEHCTBO TPEYTOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa O OOJIbIIEM yIJie U OOJIbIIEH CTOPOHE TpeyronbHUKA. [leprnennukymnsap
Y HaKJIOHHasl.

I'eomeTpudeckoe MecTo To4YeK. buccekTpuca yria U CepeuHHbBIN NEPIEHANKYIISAP
K OTPE3KY KaK T€OMETPUUYECKHE MECTA TOUEK.

OKpy»XHOCTb M KpYyT, XOpJla U JUaMeTp, UX CBOMCTBAa. B3anMHOE pacmoiioxeHne
OKpPYXXHOCTM M npsMon. KacarenpHasd M ceKymas K OKPYXHOCTH. OKpPYKHOCTB,
BIIMCaHHAas B yroJy. BrincanHas u onmcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipexyronpHuku. llapammenorpamm, €ro mnpu3Haku W CBOMCTBA. YacTHbIE
ClIy4au napajiesaorpaMmmoB (IIpsIMOYTOJIbHUK, pOMO, KBaJIpaT), UX NPU3HAKHA U CBOMCTBA.
Tpaneuusi, paBHOOOKas Tpamenusi, €€ cBoilcTBa W mnpusHaku. [IpsmoyronbHas
Tpaneuus.

Meton yaBoenust meauansl. LlenTpanbHas cummetpus. Teopema @arneca u TeopeMa
O MPOMOPIMOHATBHBIX OTPE3KaX.

CpenHue TMHUY TPEYroiabHUKA U Tpaneunn. LleHTp Macc TpeyrojibHUKA.

[TogoOue TpeyronbHUKOB, KodpduimeHt mnomodusa. I[lpusnaku momoous
TpEeyroJbHUKOB. [IpuMeHeHne noqoOust Mpu peleHuy NPakTUYECKUX 3a/1ay.

CpoiicTBa momaaed reoMerpuueckux Guryp. PopMynsl g IJIOLIAAM
TPEYroJIbHUKA, TapajienorpaMmma, pomba u Tpanenuu. OTHOIIEHHE TUIOMAIACH
MO00HBIX (UTYP.

Bpruuciienue r1iomaner TPEYrojJbHUKOB M MHOTOYIOJBHUKOB Ha KJIETYATOU
Oymare.

Teopema I[ludaropa. IIpumenenue Tteopemsl I[ludaropa mnpu pemernn
MIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpPOrO yIJIa MPSMOYTOJbHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO. TpUrOHOMETpUYECKHE (PYHKIMU YTIOB
B 30°, 45° n 60°.
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Bricannble M LEHTpaJbHBIE YIJIbI, YIOJ MEXAY KacaTelIbHOM W XOpPIOW. YTIIbI
MEXKy XOpJaMH U CEKyIIMMU. BricaHHbIE U ONTMCAHHBIE YETHIPEXYTOJIBHUKHU. B3anmHoe
pacrojioxkeHue JByX OKpyxkHocTeil. Kacanuwe okpyxHocTed. OOmme kacaTelbHbIC
K JIBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 o 180°. OcHOBHOE TPHUTOHOMETPUUYECKOE
TOX1€CTBO. POPMYJIbI TPUBEACHUS.

Pemienne TtpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHUHYCOB. Pemienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHUHYCOB.

[Ipeobpa3oBanue nonpobus. Ilogo0ne cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENECHUU OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB
CEKYILIUX, TEOpEMA O KBAIpaTe KacaTeIbHOM.

Bekrop, nnuHa (MOAysb) BEKTOpA, COHAINIPABICHHBIE BEKTOPHI, MPOTHUBOMOI0KHO
HaIIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpaLuU
HaJ BekTopaMu. Pa3znokeHrne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopaunater  Bektopa. CKaylsipHOE  NPOU3BEACHHE  BEKTOPOB, IMPUMEHEHHUE
JUTSL HAXOKJICHUSI JIJTUH U YTJIOB.

JlekapTOBBl KOOPAMHATBl HA IUIOCKOCTH. YPAaBHEHUsA IPSAMONW M OKPYKHOCTH
B KOOpJMHATax, MEPECCYCHUE OKPYKHOCTEH M MNpAMBIX. MeTox KOOpAMHAT M €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpYKHOCTH. | panycHas u paguanHas Mepa
yIJIa, BBIYMCIICHHUE UIMH OYT OKpyKHOCTEN. I1nomane kpyra, cekropa, CerMeHra.

JIBUKEHUST TUIOCKOCTH M BHYTPEHHHE CHUMMETpuUU (uryp (3JieMeHTapHbIe
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.

HHPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yibTaThl OCBOCHHUS MpPOrpaMMbl Y4eOHOTO Kypca K KOHIY
oOyueHus B 7 Kjacce.

Pacnio3HaBaTh M3yueHHBIE IeOMETpHUecKHe (UTYpBI, ONPEAEsATh MX B3aHMMHOE
pacrnojioxeHue, H300pakaTh TeoMeTpUyYecKkue (UTyphl, BBIIOJHATh UYEPTEKHU
II0 yCJIIOBUIO 3amauyu. M3MepsATs JMHEWHBIE W YIJIOBBIE BEJIWYMHBI. Pemars 3amauu
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

[IpoBoauTh rpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH IIPEIMETOB B PEAIbHON
KU3HHU, pPa3MepOB TNPUPOAHBIX OOBEKTOB. PasznmuuaTh pasmMepbl 3TUX OOBEKTOB
10 TIOPSIAKY BEJTNYUHBI.

CTpouTh 4YepTEKH K TEOMETPUUECKHUM 3a/1a4am.

ITonp30BaThCs NpHU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIOJb30BAaTh IPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a]au.
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[IpoBOANTE JIOTMYECKUE PACCYXKICHUS C MCHOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30oBaThCsl  NpU3HAKAaMU  PABEHCTBA  MPSIMOYTOJIBHBIX  TPEYTrOJbHUKOB,
CBOVMCTBOM MEJMAaHbI, MPOBEACHHON K TUIIOTEHY3€ MPSAMOYTOJBbHOTO TPEYTOJbHUKA,
B PELICHUN T'€OMETPUYECKUX 33/1a4.

OnpenensaTh mapauiebHOCTh MPSMBIX C TMOMOIIBIO YIJIOB, KOTOpPhIE 00pa3yeT
c HuMHU cekymas. OnpeaensTh MapayIeIbHOCTh MPSIMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOMU NPSIMOM A0 TOUYEK IPYTrOM MPSMOMU.

Pemats 3amaun Ha KireT4aToOM Oymare.

[IpoBOANTH BHIYMCICHUSI U HAXOJIUTh YUCJIOBbIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B TEOMETPUYECKHX 3a7a4aX C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB
U MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TP TIEPECEUCHUM JIBYX
MapaJJICIbHBIX NPSMBIX CEKYIIEH. PemaTe mpakTHuecKue 3a/1a4i Ha HaX0XKJACHUE YTIIOB.

Bnanetp MOHATMEM TEOMETPUYECKOTO MECTa TOYEK. YMETh ONPEACISTh
OMCCEKTPHUCY yTila U CePEAUHHBIN MEPIISHIUKYIISP K OTPE3KY KaK TE€OMETPUUECKUE MECTa
TOYEK.

@opMynUpOBaTH OMNPEACIECHUS OKPYKHOCTH W Kpyra, XOpJbl W JAuaMeTpa
OKPYXHOCTH, TOJIb30BaThCsl WX CBOWCTBAMU. YMETh MPUMEHSTH OSTH CBOMCTBA
MPU PEUICHUY 33]1a4.

Brnaners noHATHEM ONMMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
ee neHtp. Ilomp3oBaThes (hakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJbHHKA
MIEPECEKAIOTCS B OHOM TOYKE, U O TOM, YTO CEPEANHHBIEC EPIICHANKYIISIPBI K CTOPOHAM
TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagetp mnoHsiTHEM KacaTelbHOM K OKPYKHOCTH, MOJIb30BaThCSI TEOPEMOM
0 MEPIECHANKYISIPHOCTH KacaTEIbHOU U paJinyca, IPOBEICHHOTO K TOYKE KaCaHUs.

[Tonp30BaThCS MPOCTEHUIIUMU TE€OMETPUUYECKUMU HEPABEHCTBAMH, MOHUMATh HX
MMPAKTUYECKUA CMBICIL.

[IpoBOAWTE OCHOBHBIE TE€OMETPUUECKHE TOCTPOCHUS C TOMOIIBIO IUPKYJIS
W JTUHEUKHU.

[IpenMeTHBIC pE3ynbTaThl OCBOCHHS TMPOrpaMMBl Y4eOHOTO Kypca K KOHITY
oOyueHus B 8 Kjacce.

Pacnio3HaBaTh OCHOBHBIE BUIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
MX CBOMCTBAMU IIPU PELIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBAa TOUYKH IMEPECEUECHHS] MEIUaH TPEYroJibHUKa (LIEHTpa Macc)
B PELLIECHNH 3a/a4.

Brnaners moHsATHEM cpenHEW JMHUM TPEYrOJbHUKA W TPAIELUH, NPUMEHSITh UX
CBOWMCTBA NIpU peuieHuu reomerpuueckux 3anad. [losb3oBateesa teopemon daineca
U TEOpEMOM O NPONOPUHOHAIBHBIX OTpE3Kax, IPUMEHITh HUX [ pPEIICHUs
IIPAKTUYECKUX 3a/1a4.

73



denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHb)

[IpuMeHsATh mNpU3HAKKU MOAO0US TPEYTOJIBHUKOB B PEIICHUH T€OMETPUYECKUX
3ajad.

[Tonb3oBatbes  Teopemonn  [ludaropa s pelieHUs  reOMETPUUYECKHUX
U OpakThyeckux 3ajaad. CTpOUTh MAaTEMaTUYECKYIO MOJIETb B MPAKTUYECKUX 3aj]layuax,
CaMOCTOSITENIbHO MTPOBOAUTE YEPTEK U HAXOJUTh COOTBETCTBYIOIIUE JTUHBI.

Branets NOHATHSIMU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOrO yIiia MPsIMOYTOJIbHOTO
TpeyroibHuka. [lonb30BaThCsi HSTUMHU TMOHSITHUSMHU JUISl PELICHUS] MPAKTUYECKUX
3ajad.

Boruucnate  (pa3iaudHbIMU - CcIOCOOaMH) TUIOWIAAL TPEYTrOJIbHUKA M IUIOLIAIH
MHOTOYTOJIbHBIX (uUryp (mosib3ysich, Ti€ HEOOXOIUMO, KalbKyaaTopoM). [IpumeHsTh
MOJTYyYCHHbIC YMEHHUS B MIPAKTUYECKUX 3a/1auax.

Braners NOHATHAMH BIHMCAHHOTO U IIEHTPAIBHOTO YTIJIa, UCIOIb30BATh TEOPEMBI
O BOHMCAHHBIX YIJIaX, YyIJIaX MEXIy XopJaMH (CEKYIIMMHU) U YIJIe MEXKIy KacaTelbHOU
1 XOpJIO¥M IIPH PEIICHUU T€OMETPUUECKUX 3a]1ay.

Brnanerb mNOHATHEM ONHMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBONCTBA
OMMCAHHOIO YEThIPEXYTOJIbBHUKA MPU PELICHUHN 3a]a4.

[IprMeHSTh MOTy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH
Ul 3aJa4  pEbHOM KU3HM W MPOBOAUTH COOTBETCTBYIOIIUE BBIYUCICHUS
C TMPUMEHEHUEM TMOJ00US ¥ TPUTOHOMETPUM (MOJB3YACh, TIJ€ HEOOXOAUMO,
KaJIbKYJIITOPOM).

[IpeameTHbIE pe3yJabTaThl OCBOCHHUS MPOrpaMMbl Y4EeOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETpPUYECKHE (DYHKLUMU OCTPHIX YIJIOB, HAXOJIUTH C MX MOMOIIBIO
pa3iaNyYHbIE AJIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJIbHUKA («pelleHnue MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTe (Cc TOMOLIBIO  KalbKyJISATOpa) HJIUHBI U YIJIbI
11 HeTaOJIMYHBIX 3HAUCHUH.

[Tonb3oBaTbes (opMysnaMu NOPHUBEACHHS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXXIECTBOM  JUJIsl HAXOXACHHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcronbs30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB [UISl HAXOXACHHUS PA3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJbHUKOBY), IPUMEHITh UX MPU PEUICHUU
r€OMETPUYECKUX 3a/]aY.

Bnagers moHsTHsAMH TpeoOpa3oBaHHs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX Guryp. Ilonb30BaThCcsi cBOWCTBAMH MOJ00USI MMPOU3BOIBHBIX (QUTYDP, YMETh
BBIUUCIIATH JJIMHBI U HAXOAUTh YTJIbl y TOJJOOHBIX puryp. IIlpuMeHsTs cBOMCTBA TOA00MS
B INPaKTUYECKUX 3aJadyax. YMETb MPUBOJUTH MPUMEpPHl MOAOOHBIX (uUTyp
B OKPY’KaIOIIEM MHpE.

ITonb30BaTbCAd TEOpPEMAaMH O MPOU3BEACHUM OTPE3KOB XOpZ, O MNPOU3BEACHHH
OTPE3KOB CEKYLINX, O KBaJIpaTe KacaTeIbHOM.
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[Tonb30BaThCA BEKTOpaMH, MOHUMATh UX F€OMETPUUYECKUI U (PU3NUECKUI CMBICI,
OPUMEHATh HMX B PELICHUM TE€OMETpPUYECKUX M (u3nueckux 3anad. lIpumeHsThH
CKaJISIPHOE MPOU3BEIECHUE BEKTOPOB JIJIsl HAXOKICHUS JIUTMH U YTJIOB.

[Tonb30BaTbCAd METOJIOM KOOPAMHAT HA IJIOCKOCTH, NPHUMEHSTh €ro B pPELICHUU
reOMETPUUYECKUX U MTPAKTUUYECKUX 3aj1au.

Bnaners NOHATHAMHU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYXHOCTH, JIUHBI
YT OKPY>KHOCTH M paJuaHHOW Mephl yria, YMETh BBIYMCIATH IUIOUIA/lb KpyTra U €ro
yactel. [[puMeHATh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

HaxoauTs ocu (W11 IEHTPBI) CUMMETPHUH (QUTYD, TPUMEHSTH JBMKCHUS TUIOCKOCTH
B IIPOCTEMILINX CITydasix.

[IpuMeHATh MOTy4YEeHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKHE MOJEIIN
JUIA  3aJad  peaNbHOM JKU3HM U IPOBOAMTH COOTBETCTBYIOIIME  BBIYMCIICHUS
C TNpUMEHEHUWEM TMOoAo0Ms M TPUTOHOMETPUYECKUX (PYHKIUH (MOJIB3YysACh, TJIE
HEO0XO0UMO, KaJIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena |KomugecTso OcHoBHOE OcHOBHBIE BUJIBI ACSITETLHOCTH 00YJAIOIINXCS
(Temnl) Kypca 4acoB COJICpIKAHUE
[Ipocreiimme 14 [Ipocreitmme ®opMyJIHPOBATH OCHOBHBIE ITIOHATHS U ONIPEICIICHNUS.
r€OMETPUUYECKHE PUTYPBI U r€OMETPUYECKHE Pacno3naBaTh n3ydeHHbIE TEOMETPUUECKUE PUTYPHI,
UX cBOMCTBa. M3mepenue OOBEKTHI. omnpeeasiTb NX B3AMMHOE PACIIOI0KEHUE, BHINIOJHATH
FEOMETPUUECKUX BEJIUUYMH MHOroyronbHUK, YEepTEeXK IO YCIOBUIO 3aJaUU.
JIOMaHasl. IIpoBoauTH NpoCTENUIIHE TOCTPOECHUS C TIOMOLIBIO HUPKYJIS
CMexHbIE U Y JTUHEWKHU.
BEPTUKAJIBHBIC YTJIbI. N3mepATH TMHEWHBIE U YTIIOBBIE BEJIMYUHBI TEOMETPHUUECKUX
Paborta U TIPAKTHYECKUX OOBEKTOB.
C IPOCTENIIUMH OmnpenessiTh «Ha I71a3» pa3Mepbl peajbHbIX O0BEKTOB,
YepTEeKAMU. NPOBOAUTH IPyOyIO OLIEHKY UX Pa3MEPOB.
N3mepenue nmuHerHbix | Pemiars 3a1a4yn Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJIUYUH

Y YTJIOBBIX BEJINYMH,
BBIYMCIIEHNE OTPE3KOB
U yTJIOB

YTJIOB.

PemaTse 3a/1a4u Ha B3aMMHOE PacIIOIOKEHUE
reOMETPUYECKUX (Uryp.

IIpoBoanTs Ki1accu(PUKALMIO YTIOB, BBIYUCIATH
JIMHENHBIE U YTJIOBbIE BEJIMYUHBI, IPOBOAUTH
HEOOXOMMBbIE JOKA3aTeIbHbIE PACCYKICHNUS.
3HAKOMUTBCS C HCTOPHEH pa3BUTHS FEOMETPUU

TpeyroyibHUKN

22

[TonsiTe 0 paBHBIX
TPEYTOJIbHUKAX

Pacno3HaBaTh napsl paBHBIX TPEYTOJIHHUKOB HA TOTOBBIX
yepTexax (C ykazaHUEM IPU3HAKOB).
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Y IEPBUYHbBIE
MIPEACTABICHUS

0 paBHBIX (pUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJIBHUKOB.
IIpr3sHaku

paBeHCTBa
IIPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEIMAHbBI
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEICHHOU

K TUIIOTEHY3E.
PaBHOOeipeHHbBIE

Y PABHOCTOPOHHHUE
TPEYTOJIbHUKH.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrsa

B TCOMETPHH.
IIpsAMOyYTOJIbHBIN
TPEYTOJBHHUK C YTJIOM
B 30°

BoiBoauTH Ci1eACTBUS (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
D®opMyIHPOBATH OINPEACIICHUS: OCTPOYTOJIBHOTO,
TYHOYTOJBHOTO, IPSIMOYTOJILHOTO, pABHOOEPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJIBHIUKOB; OMCCEKTPUCHI, BEICOTHI,
MeJIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPHEHANKYISIpa
OTpe3Ka; IEPUMETPA TPEYTOIbHUKA.

®opmyIMpPOBaTh CBOWCTBA U MPU3HAKU PaBHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpouTtsb 4epTekU, pemiaTh 3aa4M C IOMOIIBIO
HaxXO0>JICHUSI PaBHBIX TPEYTOJIbHUKOB.

IIpyuMeHATH NPU3HAKY PABEHCTBA IPSAMOYTOJIBHBIX
TPEYTOJbHUKOB B 3aJa4ax.

Hcnoab3oBaTh 11udpoBbIE PECYPCHI A HCCIeT0BAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ HCTOPUEN Pa3BUTHUSI TEOMETPUU
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[lapannensHble NpsIMBIE, 14 [TapannensHbie DopMyJIUPOBATH MOHATHE APAIICIBHBIX PSAMBIX,
CyMMa YIJIOB TPEYTOJIbHUKA IIPsIMBIE, NX CBOMCTBA. HAXOJUTH NPAKTUYECKUE TPUMEPHI.
Hakpecrt nexammue, N3yuaTsh cBOICTBA YIiI0B, 00pa30BaHHBIX NP MEPECCUECHUN
COOTBETCTBEHHBIC [apaJuIeNIbHBIX MIPSAMBIX CEKYLIEH.
Y OTHOCTOPOHHUE IIpoBoauTH A0Ka3aTEILCTBA NTAPAUIEIIBHOCTH JIBYX
YTJIbI, 0Opa30BaHHbIC MPSMBIX C TOMOILBIO YIJIOB, 00pa30BaHHBIX ITPH IIEPECCUEHUN
IIpYU [1IEPECCYCHUN ATUX NPSIMBIX TPEThEN NPSIMOM.
napajuIeIbHbIX Boeruncastb CymMmMy yriloB TPEYTOJIbHUKA U MHOTOYT'OJIbHUKA.
MPSIMBIX CEKYIICH). HaxoauTsb unciioBbie 1 OYKBEHHBIC 3HAUECHUSI YTIIOB
[Ipu3Hax B TEOMETPUYECKHUX 3a7a4axX C HCIOJIb30BAHUEM TEOPEM
[apaJuIeIbHOCTH 0 CyMME YIJIOB TPEYTI'OJIbHUKA U MHOTOYT'OJIbHUKA.
MPSAMBIX Yepe3 3HAKOMHUTBCS C HCTOPHEH Pa3BUTHS FEOMETPUU
PaBEHCTBO PACCTOSHUM
OT TOYEK OJHOMU
MPSIMOU 10 BTOPOU
MIPSIMOU.
Cymma yrios
TPEYTOJIbHUKA.
Brenrnue yribl
TPEYTOJIbHUKA
OKpy)HOCTb U KPYT. 14 OKpyX)HOCTb, XOpJ1a DopMyJIHPOBATH ONPEACICHUs . OKPYKHOCTH, XOP/IbI,
I'eomerpuueckue U TUAMETP UX JUAMETPa U KacaTeJIbHOM K OKPYKHOCTH.
[IOCTPOCHUSA CBONCTBA. N3yyarh ux CBOMCTBA, IIPU3HAKU, CTPOUTH YEPTEXKU.
KacarenbHas HccaenoBarhb, B TOM 4KCIIE HCHOJIB3YS LM pPOBHIE
K OKPY’KHOCTH. pecypchl: OKPYKHOCTb, BIMCAHHYIO B YIOJI; LHEHTP
OKpy>KHOCTB, OKPY’KHOCTH, BHMCAHHOM B YI'OJI; PABEHCTBO OTPE3KOB
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BIIMCAHHASA B YTOJL.
ITonsatue o I'MT,
MIPUMEHEHUE

B 3a7]a4ax.
buccekrpuca

Y CEPEANHHBIN
MEPIEHANKYIISIP
KaK TEOMETPUUECKUE
MECTa TOYEK.
OKpy>XHOCTb,
ONMCaHHAs OKOJIO
TPEYrOJIbHUKA.
OKpy>KHOCTB,
BIIMCAaHHAs

B TPEYTOJIbHUK.
[Ipocreitmme
3a/1auun

Ha MMOCTPOEHUE

KacaTeJbHbBIX.
HUcnoas3oBars metoa [ MT 1i1d nokazarenbCcTBa TEOPEM

0 TepeceYeHN N OMCCEKTPHC YTIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX MEPIICHAUKYJIAPOB K CTOPOHAM TPEYTrOJbHUKA
¢ nomompo I'MT.

OBJaaeBaTh NOHATUSIMHU BIOVCAHHOU W OIIMCAaHHOM
OKPYKHOCTEU TPEYTrOJIbHUKA, HAXOAUTH LIEHTPBI 3TUX
OKPY>KHOCTEM.

Pematb OCHOBHBIC 321244 HA MOCTPOECHME: YTIIA, PABHOTO
JTAHHOMY; CEPEIMHHOTO MEPIEHIUKYIISIPa JAHHOTO OTPE3KA;
IPSAMOU, MTPOXOJAILIEH YEPE3 TaHHYIO TOUKY

Y TIEPIICHIUKYJIIPHON TJAaHHOW MPSMOIi; OUCCEKTPUCHI
JTAHHOT'O YTJIa; TPEYTOJILHUKOB MO PA3JIMYHBIM JICMEHTAM.
3HAKOMMTBHCSI C HCTOPHEH Pa3BUTHUS TEOMETPUU

[ToBTOpenue, 06061eHNE 4 [ToBTOpeHue Pemarhb 3aga4m Ha TOBTOPEHUE, UIUTIOCTPUPYIOIIUE CBSI3U
3HAHUI U 00o01IeHne MEXIy Pa3JIudHbIMH YaCTSAMHU Kypca
OCHOBHBIX IIOHATUH
U METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KVIACC
HaunmenoBanue paznena | KonmaectBo OcHoBHOE OcHOBHBIE BUJIBI JEATEIBHOCTH 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COJICpIKAHUE

UeThIpexyroJbHUKN 12 [Tapannenorpamm, ero | M300paxkaTh 1 HAXOAUTH HA YEPTEKAX
MIPU3HAKH U CBOMCTBA. | YETHIPEXYTOJbHUKH PAa3HbIX BUIOB U UX 3JIEMEHTHI.
YacTHble ciiyyau DopMyJIHPOBATH ONPeIeICHUA: TapAIIIEIOrpaMMma,
napajuieIorpaMmMoB IpsIMOYTOJIbHUKA, poMOa, KBajpara, Tparneluu, paBHOOOKOM
(MpsSIMOYTOJILHUK, Tparneuny, NpIMOyroJIbHOM Tpareiuu.
pomO, KBaapar), ux Jloka3bIBaTh M UCNOJIL30BATH NP PellIeHNH 3a/1a4
MIPU3HAKH U CBOMCTBA. | MPU3HAKU M CBOMCTBA: NapajliesiorpamMma,
Tpanenus. MpsSIMOYTOJIbHUKA, poM0Oa, KBajipaTta, Tpaneiuu, paBHOOOKOH
PaBHoGOKas Tpareuuu, NpssMOyTroJIbHON TpaneLuuu.
U IPSMOYTOJIbHAS IIpyMeHATH MeTO/ YBOCHUS MEUAHbI TPEYTOJIbHUKA.
Tpanenuu. Hcnoan3oBarth 11 poBbie PECYpPCHI I UCCIEIOBAHUS
Merton yaBoeHus CBOMCTB U3y4aeMbIX (UTYD.
MeJTUaHBbI. 3HAKOMHMTBHCH € HCTOPHEN Pa3BUTHUSI TEOMETPUU
[HenTpanbHas
CUMMETpPUS

Teopema Pasieca u TeopeMa 15 Teopema Paneca IIpoBoaAUTH MOCTPOEHMS C TOMOIIBIO HUPKYJIS U IMHENKHU

0 IPONOPIUOHATBHBIX U Teopema C UCIIOJIB30BaHuE TeopeMbl Daseca U TEOPEMBI

OTpe3Kax, MoJOOHBIE O IPOMOPUUOHATBHBIX | O MPONOPIIMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIN

TPEYTOJIbHUKH OTpe3Kax. IPONOPLUHUOHAIIBHBINA OTPE3O0K.
Cpenusst TUHUS IIpoBoaUTH 10KA3aTEJBLCTBO TOTO, YTO MEAUAHBI
TPEYTOJIbHUKA. TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOU TOUKE, U HAXOAUTH

Tpaneuus, ee cpeaHsst

CBA3b C HCHTPOM MacCC, HAX0AUTb OTHOIICHUEC, B KOTOPOM
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JIVHWSL. MEIUaHBI JIEATCS TOYKON UX MTePeCceUeHusI.
[IponopiiroHanbHbIE Haxoauth n1o100HbIE TPEYTOJLHUKHN Ha TOTOBBIX YepTexkax
OTPE3KH. C YKa3aHHEM COOTBETCTBYIOIIUX MPU3HAKOB MOTI00MS.
[{enTp mMacc PemaTh 3a1a4u Ha IOTOOHBIC TPEYTOIBLHUKH C TIOMOIIBIO
B TPEYTOJIbHUKE. CaMOCTOSITEIIbHOTO TTOCTPOEHUS YePTEKEN U HAXOKICHUS
[TonobubIe 0JI0OHBIX TPEYTOJHLHUKOB.
TPEYTOJbHUKHU. IIpoBoauTH 10KA3aTENBCTBA C UCTIOJI30BAHIEM
Tpu mpusHaka PU3HAKOB MOJ00US.
noo0ous Jloka3bIBaTh TpU IPU3HAKA TI0JI00US TPEYTOJIHLHUKOB.
TPEYTOJIHHUKOB. IIpuMeHSTH MOTy4YeHHBIC 3HAHUS TTPU PEIICHUN
[Tpumenenue F€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1a4.
nooous 3HAKOMUTBHCS C HCTOPHEl pa3BUTHS TEOMETPUH
MIPY pEIICHUU
MPaKTUYECKUX 3a/1a4
[Imomans. Haxoxnenue 14 CBoiicTBa IUI0IIAIEN OBJageBaTh NEPBUYHBIMU NPeACTABIEHUSIMH 00 00IIICH
TJIOMIACH TPEYTOJILHUKOB TC€OMETPHUECKUX TEOPHH TIIOMATH (MEpbI), (POPMYJTHPOBATH CBOWCTBA
U MHOTOYTOJIbHBIX (QUTYP. buryp. TUTOIIAM, BBISCHSITh MX HATJISTHBIN CMBICIT.
[Tnomaay nogoOHbIX puryp DopMybl BoiBoauTh hopMyIibl TUIONIAAN TApaJIeIorpaMma,
JUTSI TUTOTIAIH TPEYTOJIbHHUKA, TPAITCUH U3 (GOPMYIIBI TUTOIAIH
TPEYTOJIbHUKA, NpsIMOYTOJIbHUKA (KBaJpaTa).
napajuiesiorpaMmma, BoIBoAUTH GOPMYITBI TUIOMIAIN BBITYKIIOTO
TpareIuy. YETBIPEXYTOJIbHUKA YePe3 AUArOHAIHN U YTOJI MEXKy HUMHU.
Brrunciienune Haxoautsp momaau Guryp, n300paskeHHBIX Ha KIETYaTON

IJIOIIAZEN CIIOKHBIX
dburyp.

OyMmare, HCNoOJIb30BaTh pazoueHue GUrypsl Ha YacTu
U JOCTpavBaHUe.
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[Tnomamu uryp

Ha KJIeT4aToi Oymare.
[Tnomaay mogoOHBIX
duryp.

3amaun

C IPAKTUYECKUM
coJiepKaHUEM.
Pemenue 3amau

C MOMOIIILIO0 METOIa

Pa3oupaTh npuMepbI UCTIOTH30BAHUS BCIOMOTATEIbHON
TJIOTIAH JIJTS PEIICHHS TEOMETPUYECKUX 3a/1ad.
HaxoauTs miomaayu mogo0HbIX Guryp.

BoIuucJasaTh mIonany pa3indaHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3a1a4M Ha UIONIAIb C TPAKTUYECKUM

coJiep KaHueM

BCIIOMOTaTEJIbHOM
JI0ILA N

Teopema [Tudaropa 10 Teopema [Tudaropa, Joxka3biBaTh Teopemy [ludaropa, ncnosan3oBars ce

Y Havajia TPUrOHOMETPUH ee MPUMEHEHHE. B IPAKTUYECKUX BBIYUCIICHUSX.
Onpenenenue DopMyIMPOBaAThH ONPEIEICHUS TPUTOHOMETPUYECKHUX
TPUTOHOMETPUUYECKUX | (YHKIIMI OCTPOro yria, HpoBepsATh UX KOPPEKTHOCTb.
byHKIMI ocTporo BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOILICHHUS
yTila IPSIMOYT'OJIBHOTO | B MPSIMOYTOJIEHOM TPEYTOJbHUKE.
TPEYroJbHUKA, HccaenoBaTh COOTHOIIEHUS MEXAY CTOPOHAMU
TPUTOHOMETPUYECKHE | B MPSIMOYTOJIbHBIX TPEYTOJIBHUKAX C yIiIaMu B 45° u 45°;
COOTHOIIICHUS 30° u 60°.
B IIPSIMOYTOJILHOM Hcnonb3oBath GopMyIsibl MPUBEACHUS U OCHOBHOE
TPEYTrOJIbHUKE. TPUTOHOMETPUUECKOE TOXKIECTBO ISl HAXOXKICHHUS
OcHoBHOE COOTHOIIICHUI MEK]Ty TPUTOHOMETPUUECKUMHU (DYHKITUSIMU
TPUTOHOMETPUYECKOE | Pa3IMYHBIX OCTPHIX YIJIOB.
TOXJIECTBO IIpyMeHATH OTYyYEHHbIC 3HAHUSI U1 YMEHHUS IPU PEIICHUU

PaKTUYECKUX 3a]1a4.
3HAKOMHUTBCS C HCTOPHEN pa3BUTHS TEOMETPUU
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YTl B OKPY’KHOCTH.
BrnincanHble 1 ONIMCaHHbBIE
YETHIPEXYTOJIbHUKH.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPY>KHOCTEHN

13

Brmcannelie

Y [ICHTPAJIbHBIC
YIJIBL, YTOJI
MEXKTY
KacaTeJbHOU

U XOpIOH.

VYTIBl MEXIY
XopaaMu

Y CEKYIIUMHU.
Brmcannelie

1 OIIMCaHHBIC
YETHIPEXYTOJIbHUKH,
WX MPU3HAKU

1 CBOMCTBA.
[IpumeneHue 3Tux
CBOMCTB

MIPU PEIICHUU
T€OMETPUYECKUX
3aja4.

Bzaumuoe
PacloJIOKEHUE
JBYX OKPY>KHOCTEW,
oOmue
KacaTeJbHbIC.
Kacanune
OKPY>KHOCTEHN

®opMyIMPOBATHh OCHOBHBIE OINPEEIICHHUS], CBI3aHHbBIE

C YIJIaMH B Kpyre (BIMCAaHHBIN YroJl, IEHTPAJIbHBIN YroJl).
HaxoauTth BnycaHHbIE yIJbl, ONUPAIOIIMECS HA OIHY AYTY,
BBIYHMCJIATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yIJlax, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.

HccnenoBarp, B TOM Uncie ¢ MOMOLIBIO HUPPOBBIX
pECYpCOB, BIIMCAHHBIE U OMMCAHHBIE YETHIPEXYT OJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKU.

Hcnoab30BaTh 3TH CBOMCTBA U ITPU3HAKU [IPU PELLICHUN
3a1a4
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[ToBTOpEHME, 0000IIEHNE 4 [ToBTOpEHUE PemaTh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIOIIHAE CBSI3U
3HAHMUI OCHOBHBIX IOHATUM M | MEXKIY pa3IMYHBIMH YaCTSIMH Kypca
METOJIOB KYpCOB
7 1 8 KIaccoB,
0000111IeHNE 3HAHUNA
OBILEE KOJIMYECTBO 68
YJACOB ITIO ITPOT'PAMME
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9 KVIACC
HanmenoBanue paznena | KomuuectBo OcHoBHOE OcHOBHBIE BU/JIBI JEATEIBHOCTH 00YYAIOIIUXCS
(TemnI) Kypca 4acoB coAepKaHue
Tpuronomertpus. Teopemsl 16 Onpenenenue DopMyJTHPOBATH ONPEAEJIeHUS] TPUTOHOMETPUUECKHUX
KOCHHYCOB Y CHHYCOB. TPUTOHOMETPUUECKUX | (DYHKIMM TYNBbIX U IPSIMBIX YTJIOB.
Pemenue TpeyroapHUKOB ¢yuknuii yrios ot 0° | BBIBOAUTBL TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB
1o 180°. @opmysl (c paauycoM OMUCAHHOW OKPYKHOCTH).
TIpUBEIEHUS. BoiBoauTh GopmMyibl 1Jis BBIYMCIEHHUS MJI0MIAAei
Teopema KOCHHYCOB, € UCMOJIb30BAHHEM TeOpeM TPUTroHOMeTpuHM (hopmyna
TeopeMa CHHYCOB. IJIOIIA/IA TPEYTOJIBHUKA YEPE3 JIBE CTOPOHBI U YTOJ MEXKILY
Pewenue HUMH, (HOpMyJia TUIOMIAN YETHIPEXYTOJIbHUKA Yepe3 ero
TPEyroIbHHUKOB. JTMArOHAJU M YTOJl MEXy HUMH).
IIpakTHuecKoe PemiaThb TpeyroabHUKMY.
IpUMEHEHNE Pemath npakTuyecKkue 3aauu, CBOASIIAECS
JI0Ka3aHHBIX TEOPEM K HaX0XKJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA
[IpeoOpazoBanue moao06us. 10 [Tonsitue OcBauBaTh NOHATHE TIPEOOPA3ZOBAHUS TTOTO0USI.
Metpuueckue 0 MpeoOpa3oBaHUU HccaenoBath OTHOIIICHNUE JIMHEHHBIX 3JIEMEHTOB (DUTYD
COOTHOILICHUS no100us. pu peoOpa3oBaHUM MOJ00US.
B OKPY>KHOCTHU COOTBETCTBEHHbIE Haxoauth npumepbl og00us B OKpyKaroiei
AJIEMEHTHI MOJOOHBIX | ACHCTBUTEIBHOCTH.
buryp. BbIBOAMTH METpUUECKHE COOTHOLIEHUS MEK]ly OTpE3KaMu
Teopema XOp/I, CEKYIIIUX U KacaTeIbHBIX C UCIOJIb30BAHUEM

O TIPOM3BEICHUU
OTPE3KOB XOP,
Teopema

BIIMCAHHBIX YTJIOB U TTOJI0OHBIX TPEYTOJIBLHUKOB.
Pemath reoMeTpuuecKue 3a/1a4 U 3aJ1a4u U3 peaIbHOM
KU3HH C UCTIOJIH30BAHUEM MOJOO0HBIX TPEYTOJIHHUKOB
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0 IPOU3BEJACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa o KBaJipare
KacaTeJIbHOM.
[Ipumenenue

B pCILICHUU
F€OMETPUYECKUX
3aj1a4

Bekropsbl

12

Onpenenenue
BEKTOPOB, CIIOKCHHE
Y BBIYUTAHUE
BEKTOPOB,
YMHOXEHHE BEKTOpa
Ha YUCJIO.
Ou3nYECKui

Y TEOMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue BexkTopa
10 IByM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopannarsl
BEKTOpA.

CkansipHoe
IPOU3BEICHUE
BEKTOPOB, €T0

Hcnosb30BaTh BEKTOPHI KAK HAIPABICHHBIE OTPE3KH,
HCCJIeJ0BATh TEOMETPUUECKUN (IepeMEICHHE)

1 pU3NYECKUi (CHUI1a) CMBICIIBI BEKTOPOB.

3HaTh onpeneseHus CyMMBbI U Pa3HOCTH BEKTOPOB,
YMHOEHHUS BEKTOPA HA YUCJIO0, MCCJIeI0BATH
F€OMETPUYECKUN U (PU3UUYECKHI CMBICIIBI 3TUX ONEparuil.
Pemiatb reomMeTpu4eCcKue 3a1a4u C UCIIOJIb30BAHUEM
BEKTOPOB.

PackiaabiBaTh BEKTOP 10 IBYM HEKOJUIMHEAPHBIM
BEKTOPaM.

Hcnonb3oBaTh CKaIsipHOE IPOU3BENECHUE BEKTOPOB,
BbIBOJUTH €0 OCHOBHBIE CBOWCTBA.

BeruucasiTb CyMMy, Pa3HOCTb U CKAIAPHOE IIPOU3BEICHUE
BEKTOPOB B KOOpAMHATAX.

IIpuMeHATH CKAIIPHOE IPOU3BEICHHE ISl HAXOKIEHUS
JUIMH U YTJI0B
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MIPUMEHEHUE
JUTST HAX 03K JICHHUS
JUTMH U YTJIO0B.
Pemtenne 3amau

C IOMOIIBIO0 BEKTOPOB.
[IpumMeHeHne BeKTOpoB

JUISL peLIeHus 3a/1a4
17635097

I[GKapTOBBI KOOpANHATHI
Ha IIJIOCKOCTHU

JlexapTOBBI
KOOPAMHATBI TOUEK
Ha IUIOCKOCTH.
YpaBHEHUE MTPSIMON.
YpaBHeHUE
OKPY>KHOCTH.
Koopannatel Touek
IIEPECECUCHHUS
OKPY>KHOCTH

U TIPSIMOM.

Meron koopauHAT
IIPU PELICHUU
FEOMETPUUYECKUX
3a7a4, MPaKTUYECKUX
3aaa4

OcBauBaThb NOHSATHE [IPSIMOYTOJIBHOW CUCTEMBI
KOOPJIMHAT, AEKaPTOBBIX KOOPAMHAT TOUYKH.

BbpIBOAMTH ypaBHEHUE IPSIMOM U OKPYKHOCTH.
BoiaeasiTh MOTHBIN KBAApAT JJIS HAXOKICHUS [IEHTpa

Y paJinyca OKPYHOCTH I10 €€ YPAaBHEHHUIO.

PemaTh 3a1a4u Ha HAXOXKACHUE TOUEK

NIEPECEUEHHUSI TPSAMBIX U OKPY>KHOCTEH C IIOMOILBIO METO1A
KOOpJMHAT.

Hcnoan3oBaTh CBOMCTBA yTrI0BOr0 KO puimenTa npsmoi
IpU pEeUICHUU 3a]1a4, JJIs1 OTPEJECIICHHS PACIION0KEHUS
IPSIMOM.

IIprMeHATH KOOPMHATHI IPU PEIICHUN

r€OMETPUYECKUX U MPAKTUYECKUX 3a7ad,

JUIS1 IOCTPOCHUSI MaTEMAaTUUECKUX MOJIENEH

peanbHbIX 3a7a4 («METOJl KOOPAUHAT).

IMosb30BaThCA U1 TOCTPOEHUS U UCCIIEIOBAHUN
IU(POBBIMH PECYPCAMH.

3HAKOMHMTBHCH € HCTOPHEH Pa3BUTHUS TEOMETPUN
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[IpaBunbHBIE
MHOTOYTOJIbHUKH.
J[mMHa OKpYKHOCTH

Y IJIONIA]Ib KpyTa.
Brraucienue miomanei

[IpaBunbHBIE
MHOTOYTOJIbHUKM.
Yucno n. {nuna
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Pagnannas mepa
yTa.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJTHPOBATH ONIPEACIICHUE TPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMThb UX JJIEMEHTBHI.
IHo1b30BaTHLCS TOHATHEM JITTMHBI OKPYKHOCTH, BBEICHHBIM
C IOMOIIBIO NMPABUIIBHBIX MHOTOYTOJIbHUKOB, OIIPeesiTh
YUCJIO T, UIMHY AYTU U PAJUAHHYIO MEPY yTJIa.
IIpoBoauTh MEpexoa OT paiMaHHOM MEPHI yIiia

K IpajlyCHOM ¥ HA00OpOT.

OmnpenesasaTs miomans Kpyra.

BoiBoguth ¢opMy.ibl (B rpayCHOM U paiMaHHON MEpe)
IUIsL JUTAH YT, IUIOLAJEN CEKTOPOB U CETMEHTOB.
BoruucasaTs mionaau Guryp, BKIOYAIOIUX AIEMEHTBI
OKPYXHOCTH (KpyTa).

HaxoauThb nuonaay B 3aj1a4ax peajabHOM )KU3HU

JBM>KEHUS TIJTIOCKOCTH

ITonsgaTue o ABM>KEHUN
IJIOCKOCTH.
[TapamnenpHbIi
MIEPEHOC, TOBOPOT
[Ipumenenne

MIPU PEIICHUM 3a]1a4

Pa30upaTs npuMepsl, HILTFOCTPUPYIOIIME TOHATHS
JBUKEHUS.

DopMyJIHPOBATH ONIPEAEIICHUS TaPAJUICIBHOIO IIEPEHOCA,
IIOBOPOTA U OCEBOM CUMMETPHHU.

BbIBOAUTH UX CBOKCTBA, HAXOAUTH HETIOIBUKHBIC
TOYKH.

Haxoautb HEHTPHI U OCH CUHMMETPHUI NPOCTENIINX
duryp.

IIpumeHsTH apaieabHbIN IEPEHOC U CHMMETPUIO
IIpU pEUICHUU T€OMETPUYECKUX 3a1a4 (pa3ouparhb
IPUMEpHI).

Hcenmonb30BaTh 17151 IOCTPOEHHUS U UCCIEA0BAHUN
1M pOBbBIE PECYPCHI
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[ToBTOpenue, 06001IeHNE,
CUCTEMATHU3AINS 3HAHUU

IloBTOpEHME
OCHOBHBIX IOHSATHI

Y METOJ0B KypCOB
7-9 xnaccos,
o0o01IeHne

Y CUCTEMAaTU3aLHs
3HaHuu. [Ipocreiimme
re€OMETPUYECKHE
buUrypsl u ux
cBoricTBa. M3mepenne
F€OMETPUUYECKHUX
BEJTUYMH.
TpeyroapHUKH.
[TapannensHbie

U MIEPIICHIUKYJISIPHbBIC
psIMBIE.
OKpY»XHOCTb U KPYT.
I'eomerpuueckue
MOCTPOEHHUS. YTJIbI

B OKPY>KHOCTH.
Brincanubie

Y OTNIMCAHHbIE
OKPY>KHOCTH
MHOTOYTOJILHUKOB.
[Ipsimast

U OKPY’KHOCTb.

OnepupoBaTh NOHATHAMM: (pUrypa, TOUKa, Mpsimasi, yro,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBII 1 paBHOCTOPOHHUI
TPEYTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEUAHA,
OMCcceKTpuca U BbICOTA TPEYTOJIbHUKA, TAPAIIIEIIOrpaMM,
pOMO, IPSAMOYTOJIBHUK, KBaIpaT, TPAIlEUUs; OKPY>KHOCTb,
KacaTelbHas; paBEHCTBO U nojiodue ¢uryp,
TPEYTOJIBHUKOB; MMAPAJUIENIBHOCTD ¥ NEPIIEHANKYJIIPHOCTD
MPSIMBIX, YTOJI MEXIY IPSIMBIMHA, CHMMETPHSI OTHOCUTEIIBHO
TOYKHU U NPSMOW; JNIMHA, PaCCTOSIHUE, BEIMYMHA YyIJIa,
IJIOIIA/b, IEPUMETD.

Hcnoab3oBatrh popMyJibl: IEpUMETPA U TIIOLIAN
MHOT'OYTOJIbHUKOB, JJTMHBI OKPY?KHOCTH U IJIOIIAIA KpyTa,
o0bemMa MpSIMOYTOJILHOTO Mapalljiesienumneaa.
OnepupoBaTb NOHATHSIMHU: IPSIMOYTOJIbHAS CHCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATH ITH MOHATHUS

JUISl IPEICTABJIEHUS JAHHBIX U PEIEHU 3aa4, B TOM YHCIIE
U3 APYTrux y4eOHbIX IPEIMETOB.

Pemiath 3a1a4M Ha MOBTOPEHNE OCHOBHBIX NTOHATHUH,
WJUTFOCTPALIMIO CBA3EH MEXAY Pa3IMYHbIMU YaCTIMU Kypca.
BeiOupaTs MeTox 11 pelieHns 3a1a4Hu.

Pemiath 3a1a4u 13 IOBCETHEBHOM KU3HU
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YeTsIpexyroJbHAKY.
Brincanubie

Y OTIMUCAHHbBIC
YETHIPEXYTOJIbHUKH.
Teopema I[Tudaropa
Y Hayazia
TPUTOHOMETPHH.
Pemenue o0mumx
TPEYrOJIbHUKOB.
[IpaBunbHBIE
MHOTOYTOJIbHUKH.
[TpeobpazoBanus
MJIOCKOCTH.
Jmxkenus. [Togodue.
Cummerpus.

[ Imomane.
Brruncienune
romaaei. I nomann
no1I00HBIX GUTyYp.
JlexapToBbI
KOOPJIMHATHI

Ha IJTIOCKOCTH.
Bekropsl

Ha IJIOCKOCTH

OBLIEE KOJIMYECTBO
YACOB I1O ITPOT'PAMME
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OEJNEPAJIBHASA PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA
«BEPOSATHOCTBb U CTATUCTUKA» B 7-9 KIIACCAX

IHHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1H(POBOM MHpE BEPOSITHOCTH M CTATUCTHKA MPUOOPETAIOT BCE
OO0JIBIIIYIO 3HAYMMOCTD, KaK C TOUYKH 3PEHUS MPAKTHUECKUX MPUIOKEHHUM, TaK U UX POIU
B 00pa3oBaHUM, HEOOXOJUMOM KaKIoMy dYesnoBeky. Bo3zpactaer uucno npodeccuid,
IpU OBJIAJECHUU KOTOPHIMH TpelOyeTcs Xopomas 0a3oBas MOJArOTOBKAa B 00JacTH
BEPOSITHOCTU U CTATUCTHUKH, TaKasi MOJATOTOBKA Ba)KHA JUISI MPOJIOKEHHSI 00pa30BaHUs
U /IS yCTIeUTHON PpOo(heCCHOHABHOM Kapbephl.

Kaxxap1ii yenoBek MOCTOSTHHO MPUHKUMAET PEIICHUSI HA OCHOBE UMEIOIIUXCS Y HEro
JaHHBIX. A a1 OOOCHOBAaHHOTO TPHUHATHS PEIICHHS B YCIOBUSAX HEIOCTaTKa
Wiau W30bITKa WH(POpMaMK HEOOXOJWMO B TOM YHCIIE XOpPOIIO CHOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIUICHHE.

VIMeHHO 103TOMY OCTpPO BCTajla HEOOXOAUMOCTh COPMHUPOBATH y 00YUArOIIMXCS
(YHKLIMOHAJIBHYI0 TPaMOTHOCTb, BKJIIOYAIOLIYI0 B c€0Sl B KAaueCTBE HEOThEMIIEMOM
COCTaBIISIIOIICH YMEHHE BOCIPUHUMATh M KPUTHYECKH aHATU3WPOBATH WH(MOPMAIHUIO,
IIPEJICTABICHHYIO B Pa3IMYHbIX (hOpMax, MOHUMATh BEPOSTHOCTHBIN XapaKTep MHOTUX
peanbHbIX MPOLECCOB M 3aBUCUMOCTEH, MPOU3BOAUTH IMPOCTEHUIINE BEPOSTHOCTHHIE
pacueTsl.

3HAKOMCTBO B Y4Y€OHOM Kypc€ C OCHOBHBIMM NpHHIMIAMU cOopa, aHaiu3a
W TIPEACTABICHUS JAHHBIX M3 Pa3IUW4HbIX cdep KU3HU O0OIlecTBa M TrOCyIapcTBa
npuoOmaeT oOydalmmxcs K OOIIECTBEHHBIM HHTepecaM. M3ydeHue OCHOB
KOMOMHATOPUKM pPAa3BUBACT HAaBBIKM OpraHU3alMM Iepedopa W TMoJAcYeTa YHclia
BapUaHTOB, B TOM YHCJIE B MNPUKIAAHBIX 3aJadyax. 3HAKOMCTBO C OCHOBaMHU TEOpPUU
rpadoB co3gaeT MaTeMaTHYeCKUil (QyHIaMEHT 1t (OPMUPOBAHUS KOMIIETCHIIMMA
B oOnactu uHGPOpPMATHKM W UU(GPOBBIX TeXHOJOrWMH. IIpu H3ydyeHHH CTATUCTUKH
U BEPOSATHOCTU 00OTalalOTCsl MPEACTaBICHUs 00YyYarOIUXCsl O COBPEMEHHOM KapTUHE
MHUpa ¥ METOJIaX €ro MCCienoBaHus, (GOPMUPYETCS MOHUMAHUE POJIM CTAaTUCTHUKU Kak
UCTOYHUKA COLMAJIBbHO 3HAUMMOM HWHPOpMaUud M 3aKJIaJbIBAlOTCI  OCHOBBI
BEPOSITHOCTHOT'O MBIIIJICHHUS.

B cooTBeTcTBUM ¢ JAaHHBIMHM LEISIMH B CTPYKTYpE MPOrpaMMbl Y4eOHOro Kypca
«BeposTHOCTh U CTATUCTHKA)» OCHOBHOI'O OOIIEro 00pa30BaHMsI BbIIEIICHBI CIEIYIOLINE
coJiepkaTenbHO-MeToanueckue JauHuM: «lIlpencraBieHrne AaHHBIX W OINUCATENbHAs
CTaTUCTHKa», «BeposTHOCTHY, «I7aeMeHThl KOMOWHATOPHUKW», «BBeleHre B TEOpHIO
rpadoBy.

Copepxanne nuHuu «llpencraBieHne NaHHBIX M OINMCATENbHAs CTATUCTUKA»
CIIY’)KUT OCHOBOW sl (hOPMHUPOBAHUSI HABBIKOB PabOThI ¢ MH(OpMAIME: OT UYTEHUS
W UWHTEepnpeTanuu uWHGOpPMAIMK, TMPEACTaBICHHOW B TaONMIaX, HaA JgUarpaMMax
u rpadukax, a0 cOopa, NPEACTABICHHUS W aHaIW3a JAHHBIX C HCIOJIb30BAHUEM
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CTaTUCTUYECKUX XapaKTEPUCTUK CpEeIHUX M paccenBaHus. PaboTas ¢ JaHHBIMY,
oOydJaroniyecss yd4aTcsi CUWTBIBaTh M HHTEPIPETHUPOBATH JAaHHBIC, BBIIBUIATH,
apryMEHTHPOBATh U KPUTUKOBATH IIPOCTEHIIINE TUIIOTE3bI, Pa3MBIILIATh HAJl (haKTOpaMH,
BBI3BIBAIOIIMMH HW3MEHYHMBOCTh, M OLICHMBaTh WX BIMSHHE Ha paccMaTpUBAcMbIe
BEJIMYMHBI U MTPOLIECCHI.

NHTYyUTUBHOE NIPEACTABICHHE O CIy4YalHOM W3MEHUYMBOCTH, WCCIEAOBAHKE
3aKOHOMEPHOCTEN M TEHACHLWKA CTAaHOBUTCS MOTHUBHUPYIOIIEW OCHOBOMW JUISI U3Y4EHUS
TEOPHUH BEPOATHOCTEN. boNbIlIOe 3HaY€HNE UMEIOT PAKTUYECKUE 3aaHus, B YACTHOCTH
OIIBITHI C KJIACCHYECKUMU BEPOSTHOCTHBIMHU MOJIEIISIMU.

[ToHsiTHE BEPOSATHOCTH BBOJIUTCS KaK Mepa MpaBIONO 00U CITy4alfHOTO COOBITHSI.
[Tpu n3ydeHun yueGHOro Kypca o0ydaromuecs 3HaKOMSTCS ¢ IPOCTEHIIIMMU METOIaMU
BBIYMCIICHHSI BEPOATHOCTEH B CIYYaWHBIX SKCIIEPUMEHTAX C PaBHOBO3MOKHBIMU
AJIEMEHTApPHBIMU HMCXOJAMH, BEPOSITHOCTHBIMU 3aKOHAaMH, I103BOJIIIOIIMMH CTaBUTH
U peraTh 0osee CIoXKHbIe 3a1aui. B yueOHbIi Kypc BXOAAT HayallbHbIE MPEACTABICHUS
O CITy4alHbBIX BEJIMYMHAX U X YHCIIOBBIX XapaKTEPUCTHKAX.

B pamkax yuyeOHOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYyYaromIMXcs
C MHOXECTBAMHU M OCHOBHBIMHU ONEPALMSIMH HAJ MHOXXECTBAMH, PacCMaTpUBAIOTCS
pUMEpbl NPUMEHEHUS [Js pEelIeHUs 3aJad, a TakKe MCIOJIb30BaHUSl B JIPYTUX
MaTEeMaTHUYECKUX Kypcax U yueOHBIX MpeAMETaXx.

B 7-9 kiaccax uzydaercst yueOHbIN Kypc « BeposITHOCTb U CTaTUCTUKA», B KOTOPBIN
BXOAAT paszgensl: «lIpencraBieHne JaHHBIX M ONKCATENbHAs CTATUCTHUKA,
«BeposTHOCTEY, «DJIeMEHTh KOMOMHATOPUKNY, « BBeneHne B Teoputo rpadoy.

OOmiee 4MCIO 4YacoB, PEKOMEHJOBAHHBIX HJisi HM3y4eHHs] y4eOHOro Kypca
«BepostHocTh U cTatucThkay, — 102 vaca: B 7 xinacce — 34 yaca (1 gac B Henelno),
B 8 kiacce — 34 yaca (1 gac B Heaeno), B 9 knacce — 34 yaca (1 gac B HeeMIO).

COAEPXAHUE OBYYEHUA
7 KIIACC

[IpeacraBnenrie AaHHBIX B BHAE TaONUI, AMarpamMm, rpadukoB. 3amnojgHEHHE
Ta0NUL], YTEHHE U MOCTPOCHUE AHarpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenune rpaduKoOB peajbHBIX IMpoleccoB. M3BiaedueHne uHPOpMALMK U3 AUarpamm
Y Ta0JIMLI, UCTIOJIb30BAHUE U UHTEPIIPETAlUs JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeAHee apu(pMeTHyecKoe, MeauaHa, pa3Mmax,
HanOoJIbllIee U HAUMEHbLIEE 3HAaYeHHsI HA0Opa YUCIOBBIX IaHHbIX. [IprMepbl ciydaiiHON
M3MEHUYMBOCTH.

CrnydaliHBIN SKCTIEPUMEHT (OTBIT) U clydaiiHOe coObITHE. BeposTHOCTH U yacToTa.
Poib ManoBeposSITHBIX U IPAKTUYECKU JOCTOBEPHBIX COOBITUI B IPUPOJIE U B OOLIECTBE.
MoHeTa 1 UrpajibHasi KOCTb B TEOPUU BEPOSITHOCTEN.

I'pad, BepunHa, pedpo. Crenenp BepiiuHbl. Yncno pedep U cymmapHas CTENeHb
BepiuH. [IpencraBnenue o cBsizHocTu rpada. lernu u mukmsl. [Tytu B rpadax. O6xon
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rpacda (diepoB nyTh). [IpencraBienue o0 opueHTHpOoBaHHOM rpade. Pemenue 3agau
C TIOMOIILI0 TPadoB.

8 KJIACC

[IpencraBneHue JaHHBIX B BUE TaOIUIl, JUarpamm, rpadukos.

MHO0X€eCTBO, 3JIEMEHT MHOKECTBA, IOJAMHOKECTBO. Onepaluy HaJi MHOKECTBaAMHU:
oObeIMHEHUE, nepeceyeHune, aonoiaHeHue. CBOMCTBa onepanuil HaJl MHOXECTBAMM:
IIEPEMECTUTENBHOE, COYETATEIBHOE, PACIIPENEIUTENbHOE, BKIKOYeHN. Vcnonp30Banne
rpaduyecKoro MPEACTABICHUS MHOXECTB JUI ONHCAHMS pEealbHBIX IPOILIECCOB
U SIBJICHUH, IPY PEIICHUM 3aad.

N3mepenne paccenBaHus JAaHHBIX. Jlucrepcuss M CTaHOAPTHOE OTKJIOHEHME
YHCJIOBBIX HA0OPOB. JlnarpamMma paccenBaHus.

DnemMeHTapHbIe COOBITUS ciyyaiiHOro omnbiTa. CiayyaiiHble coObITHS. BeposiTHOCTH
coObITHI. ONBITBI C PAaBHOBO3MOXHBIMH 3JEMEHTApHBIMUA COOBITHSAMU. CiydailHbIi
BbIOOpP. CBSA3b MEXIy MaJOBEPOATHBIMH M NPAKTHUUECKU JTOCTOBEPHBIMU COOBITHUSIMU
B IIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa JIEpPEBbEB: €AMHCTBEHHOCTh ITyTH, CYLIECTBOBAHHE BHUCSYEU
BEpPUIMHBI, CBSI3b MEXKJy YHMCIOM BEpUIMH M 4ucioM pedep. IIpaBuino yMHOXKEHHS.
Pemenue 3anay ¢ nomousio rpagos.

[IpotuBononoxueie coobiTus. uarpamma Oiinepa. O0beIMHEHHE U TIEPECEUCHUE
coObiTnii. HecoBmecTtHble coObiTHs. Dopmyinia CiOXeHUsT BEPOSTHOCTEW. Y CIOBHAs
BepoATHOCTb. [IpaBuno ymHoxeHusa. HezaBucumbie coObiTus. [lpencraBnenue
JKCIIEpUMEHTa B BHUJE JepeBa. PemieHwe 3agady Ha HaXO0XACHHE BEpPOSITHOCTEH
C IOMOIIBIO JIEPEBA CIYYANHOTO AKCIEPUMEHTA, Juarpamm JDiliepa.

9 KVIACC

[IpencraBienne JaHHBIX B BUJAE TaOJuIl, quarpamMm, rpadukoB, UHTEPIPETALIUS
JNaHHbIX. UTeHue U mocTpoeHue Tabaull, AMarpaMmm, rpaduKoB MO peaibHbIM JaHHBIM.

[lepectanoBku u ¢aktopuan. CodeTaHwss W YUCIO COYETaHUU. TpEeyrobHUK
[Tackans. Pemenue 3a1au ¢ UCMoab30BaHUEM KOMOMHATOPUKHU.

['eomerpuyeckas BeposATHOCTh. CnydalHbIE BBHIOOp TOYKHM U3  (DUTYPHI
Ha MJIOCKOCTH, U3 OTPE3KA U U3 YT OKPYKHOCTH.

UcnbiTanune. Ycnex u Heyaaua. Cepusi ucnblTaHuil 10 miepBoro ycmnexa. Cepust
ucneiTanuii bepuymin. BeposarHocTu coObITHI B cepun UcTibITaHUN bepHyiu.

CnyvailHasg BeJIMYMHA U paclpelieieHHe BeposTHOCTEeW. MareMmarndeckoe
oXuaanue u aucnepcus. [Ipumepsl MaTeMaTHUYECKOTO OXKHUJIAHUS KaK TEOPETHUYECKOTO
CpPEIHEro 3HA4YCHUS BEIMYMHBI. MareMaTu4ecKoe 0XXKUIAHUE U JUCHEPCUS CIyYanHOU
BEJIMYMHBI «YUCJIO YCTIEXOB B CEPUU UCTIBITAHUN bepHym».

[TonsTre o 3akoHe OonbIUX yuces. MzMepeHne BepoITHOCTEH ¢ TOMOIIIbIO YacTOT.
Ponb u 3HaueHue 3akoHa OOJIBIINX YUCET B PUPOJIE U OOIIIECTRE.
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HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHBIE pe3yibTaTBl OCBOCHHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 7 Kjacce.

Yurate wuHpOpMaLMIO, TNPEACTABICHHYI0 B TalOiuIax, Ha Jauarpammax,
MPE/ICTaBIIATh JaHHBIE B BUJIE TAOHUII, CTPOUTH AUATPAMMBI (CTOIOUKOBBIE (CTOI0UYATHIE)
Y KPYTOBBIE) [10 MacCCUBAaM 3HAUYCHUH.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAJIBHBIE YNCIIOBBIE JAHHBIC, NIPEACTABICHHBIC
B Ta0JIMIIax, HA AUarpaMmax, rpadukax.

Hcrnons30BatTh 111 ONMCAaHUS JAHHBIX CTATUCTHYECKUE XapaKTEPUCTUKU: CpEIHEe
apudmernyeckoe, MeaHa, HauOOJbIlIee U HAMMEHbIIIEE 3HAYCHUS, pPa3Max.

HmeTs nipeicTaBiaeHEe O CIIy4ailHOM M3MEHYMBOCTH HA MPUMEpPax 1eH, PU3NIECKIX
BEJIMYUH, AHTPOIIOMETPUYECKUX IAHHBIX, UMETh IPEACTABICHUE O CTATUCTUYECKOMN
YCTONYUBOCTH.

[IpeameTHBIC pE3yabTAaThl OCBOSHHUS TNPOTPaMMBI y4eOHOTO Kypca K KOHITY
oOyueHus B 8 kiacce.

N3Bnekats u mpeoOpa3oBbIBaTh MH(DOPMALINIO, NMPECTABICHHYIO B BHUJE TaOJMII,
auarpamm, TpauKoB, MPEJICTABIATh JaHHBIE B BHJIE TaOJMII, JUarpamMM, IpauKoB.

OnuceIBaTh TaHHBIE C MOMOIIBIO CTATUCTUYECKUAX MTOKA3ATENEN: CPEIHUX 3HAYCHHI
1 Mep pacceuBaHus (pa3Max, TUCIIEPCHs U CTaHIAPTHOE OTKIOHEHUE).

HaxonuTh 9acTOTHl YHCIOBBIX 3HAYEHHUH M YaCTOTHI COOBITHH, B TOM 4YHCIIE
110 pe3yybTaTaM U3MEPEHUN U HAOIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITMM B OIBITaX, 3HAasT BEPOATHOCTH
AJIEMEHTAPHBIX COOBITHI, B TOM YHCIIC B OIBITAX C PABHOBO3MOYKHBIMH JIEMEHTAPHBIMHU
COOBITHUSIMH.

Ucnonb3oBaTth rpaduueckue MOJENU: JIEPEeBO CIYy4alHOTo HSKCIEPUMEHTA,
JIarpaMmsbl Disiepa, YucioBas npsimas.

OnepupoBaTh MOHSATUSIMU: MHOXECTBO, MOAMHO>KECTBO, BBINOJHSITH OIEpalu
HaJl MHOXKECTBaMH: 00beIMHEHUE, TIepeceUeHre, OMOJHECHHE, TePEUNCTIATh dJIEMEHTHI
MHOXECTB, IPUMEHATh CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpaduyeckoe MpeCTaBICHUE MHOXKECTB W CBS3eH MEXIy HUMU
JUI. ONMCAHMS MPOLECCOB WU SIBJICHUW, B TOM YHUCJE MPU PEIIEHUM 3a4a4 U3 APYTUX
y4eOHBIX MPEIMETOB U KYPCOB.

[IpeameTHBIC pE3yabTaThl OCBOCHUS TMPOTPAMMBI y4E€OHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

N3Bnekate U mpeoOpa3oBbIBaTh MHGOPMAIMIO, MPEACTABICHHYIO B Pa3IMYHBIX
HMCTOYHHMKAX B BHUJAC TaOJHWI, auarpamm, TpadHKoOB, MPEACTABIATH JaHHBIC B BHJIC
Ta0IuIl, TUarpamMm, rpauKoB.
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Pemate  3amaun  OpraHuM3OBaHHBIM  NEpeOOPOM  BApUAHTOB, a  TaKXKe
C CTIOJIb30BaHUEM KOMOMHATOPHBIX MPABUI M METOIOB.

Hcnonp30BaTh ONMCaTENbHBIE XAPAKTEPUCTUKH [T MACCUBOB YHCIIOBBIX JIAHHBIX,
B TOM YMCJIE CPETHUE 3HAYECHUS U MEPBI PACCEUBAHMUSL.

HaxoauTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHSA, B TOM 4YHUCIE MOIb3YACH
pe3yabTaTaMu MIPOBEACHHBIX U3MEPEHUM 1 HAOIIOACHUH.

HaxoauTh BeposSTHOCTH CIy4alHBIX COOBITUN B M3YyUYECHHBIX OMBITAX, B TOM YHCIIC
B OIBITaX C PABHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX HCTBITAHUN
110 TIEPBOTO yCIE€Xa, B CEPUSAX UCIBITaHUN bepHyIun.

HNMeTh mpeacTaBiIeHUE O CIIy4YallHOM BEJIMYMHE U O PACIIPENCIICHUN BEPOSITHOCTEN.

NmeTsr mpencTaBlieHWE O 3aKOHE OOJBIIMX YHCET Kak O IMPOSBIICHUU
3aKOHOMEPHOCTH B CIy4YalHOW HM3MEHUMBOCTHM M O POJIM 3aKOHA OOJIBIIMX YHUCEN
B IIPUPOJIE U OOIIIECTRE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaumenoBanue pazaena |Komnuectso OcHOBHOE coJIep>KaHKe OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS
(Temsl) Kypca 4acoB
[IpencraBneHne JaHHBIX 7 [IpencraBneHne JaHHBIX OcBauBaTthb crOCOOBI NPEICTABICHUS

B Tabnuuax. [Ipaktuueckue
BBIUMCJICHUS IO TAOJIMYHBIM
JNaHHBIM. M3BNeUeHnE

U MHTEpIpeTaus
TaOJIMYHBIX TAHHBIX.
[IpakTrnueckas pabota
«Tabnuup.

['padmueckoe
MPEICTABICHUE TAHHBIX

B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJI0YATHIX)
nuarpamMm. UrteHue u
MOCTPOEHUE AUArpamMM.
[Tpumepsl neMorpaduueckux
JarpaMm.

[Ipaktrueckas pabora
«JlnarpamMmeI»

CTAaTHUCTUYECKUX JTAHHBIX M YHCIIOBBIX MACCHBOB
C TIOMOIIIBIO TAOJIUIT ¥ IUarpaMM C UCIIOJIb30BAaHUEM
aKTyaJIbHBIX U BOXHBIX JaHHBIX (IeMorpaduueckue
JaHHbIE, IPOU3BOICTBO POMBILUIEHHOM

Y CEJIBbCKOXO3SIMCTBEHHOW MPOAYKIINH,
OOIIIECTBEHHBIE Y IPUPOIHBIC SBJICHHS).

N3yuaTh MeTOABI pabOTHI C TAOTUYHBIMU

¥ rpaUuecKUMU MPEeICTaBICHUSIMH JaHHBIX

C MOMOIIBIO IU(PPOBBIX PECYPCOB B XOJI€
MPAKTUYECKUX PadOT

OmnucareapHast CTaTUCTHKA

Yucnossie HaOopbl. CpenHee
apu(MeTHIECKOE.

OcBauBaTh NOHATHSL: YUCIIOBOM HaOOp, Mepa
LEHTPaJIbHOU TeHAEHIMHU (Mepa LIEHTpa), B TOM YHUCIIe
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Menunana yucioBoro Habopa.

Y CcTOMYUBOCTH MEIUAHEI.
[TpakTudeckas pabota
«CpenHue 3HaUCHUS.
HauGonpliee 1 HauMeHbIIIEE

3HAYCHHUS YUCIIOBOTO HAabopa.

Pasmax

cpenHee apupMeTHIECKOe, MEANaHa.

OnuceIBaTh CTATUCTUYECKUE TAHHBIE C TTOMOIIBIO
CpemHero apu(pMeTHIecKoro ¥ MeTUaHEbI.

Pemarnb 3a1aun.

H3y4yars cBOMCTBA CPEIHNX, B TOM YHCIIE

C TIOMOIIBIO IUPPOBBIX PECYPCOB, B XOJI€
PAKTUYECKUX padoT.

OcBauBaTh NOHATHS: HANOOJIbLIEE U HAUMEHBIIIEE
3HAYEHUS YUCITOBOTO MACCUBA, pa3Max.

Pemats 3a1a4u Ha BEIOOp criocoOa ONUCaHUs
JTAHHBIX B COOTBETCTBUM C MPUPOION TaHHBIX

Y LEJISIMHA UCCIIEI0BaHUs

CiyualiHasi UBMEHYUBOCTD

CiyuaiiHast "BMEHYHUBOCTh
(npumepsr). Yactora
3HAYEHHUU B MACCUBE
JaHHBIX. | pynmupoBka.
['ucrorpammei.
[Ipaktrueckas padboTa
«CnyyaliHasi UBMEHYMBOCTB)

OcBauBaTh NOHATHS . YACTOTA 3HAUCHU B MAaCCHBE
JIAHHBIX, TPYIITUPOBKA TAHHBIX, THCTOTPaMMa.
CTpouTh 1 AaHAJIU3MPOBATH THCTOTPAMMBI,
NOAOUPATH MOAXOIAIINAN IAT TPYIIIHPOBKHU.
OcBauBathb rpaduyecKkue MpeCTaBICHUS pa3HbIX
BUJIOB CJIy4aHOW U3MEHUYMBOCTH, B TOM YHCJIC

C TMIOMOTIIBIO IIU(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKON padOThI

Bsenenue B Teopuio rpados

['pad, Bepmmna, pedpo.
IIpencraBiienue 3am1aun

c moMo1Ieto rpada. CteneHp
(BaJIEHTHOCTH) BEPIIUHBI.
Yucno pebep u cymmapHas

OcBauBath noHsiTusi: rpad, BepmHa rpada, pedpo
rpada, cTerneHb (BaJICHTHOCTh BEPIIIUHBI), 1IETIh

U ITUKJL.

OcBauBaTh NOHSITHSL: ITYTh B Tpade, SHICPOB MyTh,
00xo1 rpada, opueHTUPOBaHHBIN rpad.
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cTerneHb BepuuH. Llens

u k. [1yTs B rpade.
[TpencraBieHne 0 CBI3HOCTH
rpada. O6xox rpada
(1JIepOB IMyTh).
IIpencraBnenue

00 OpUEHTUPOBAHHBIX

rpadax

Pemarhb 3a1a41 Ha TOMCK CYMMBI CTEIIEHEW BEPILIUH
rpada, Ha Mouck 00xoxaa rpada, Ha MOUCK MyTen

B OPUEHTHPOBAHHBIX rpadax.

OcBauBaTh c1OCOOBI ITPEICTABICHUS 3a/1a4 U3 Kypca
anredppl, FEOMETPUH, TEOPUH BEPOSTHOCTEH, IPYTHX
IPEIMETOB C MOMOIIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE LENH, PYHKINOHAIbHBIE
COOTBETCTBHS) Ha IpUMeEpax

BeposTHOCTB 1 yacToTa
CIIy4aifHOTO COOBITHUS

CityyaliHbIN OIBIT

U CIIy4yailHOE COOBITHE.
BeposiTHOCTh M yacToTa
coObITHs. Posb
MaJIOBEPOSITHBIX

U TIPAKTUYECKU JIOCTOBEPHBIX
COOBITHI B IPUPOJE

u B obuiectBe. MoHeTa

Y UTPaJTbHAS KOCTh B TCOPHH
BEPOATHOCTEM.
[Ipaktrueckas pabora
«YacToTa BeIMIaICHHST OpIIa»

OcBauBaThb NOHATHSA CITyYANHBIN ONIBIT

U CcllydyaifHOE COOBITHE, MaJIOBEPOSITHOE

U MPAKTUYECKU JOCTOBEPHOE COOBITHE.

N3yyaTh 3Ha4UMOCTbh MaJIOBEPOSATHBIX COOBITHIA

B IIPUPOJIE ¥ O0IIECTBE Ha BaXKHBIX MTPUMeEpax
(aBapuM, HECUACTHBIE CITy4Yau, 3alUTa IEPCOHATILHON
uH(opMaim, nepenayda JaHHbIX ).

H3y4ars posib KIIACCUYECKUX BEPOSATHOCTHBIX
Mojienelt (MoHeTa, UrpajibHasi KOCTh) B TEOPUH
BEPOSATHOCTEM.

Ha6arwoaaTh U U3y4aTh 4YaCTOTY COOBITHIA B MPOCTHIX
HKCIIEPUMEHTAaX, B TOM YHCJIE C TTOMOIIBIO IIUPPOBBIX
PECYPCOB, B X0OJI€ MPAKTUYECKON pabOThI

O00011eHue,
CUCTEMATH3aUs 3HAHUU

[IpencraBneHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BeposTHOCTS CitydaiiHOTO
COOBITHS

IToBTOPATH N3y4EHHOE U BBICTPAUBATH CUCTEMY
3HAHUM.

Pemats 3aga4u Ha NPEACTABICHUE U OMTUCAHUE
JTAHHBIX C IIOMOIIIbIO U3YYEHHBIX XaPAKTEPUCTHK.
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OOcyxnaTh NpuMepbI CIIyYaitHBIX COOBITHH,
MaJIOBEPOATHBIX U MPAKTUYECKHU JTOCTOBEPHBIX
CIly4aiiHBIX COOBITHI, X POJIU B IPUPOJIE U KUZHU
YeJioBeKa

OBILEE KOJIMYECTBO
YACOB I1O ITPOI PAMME

34
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8 KVIACC
HaunmenoBanue pazaena |KonuuectBo OcHoBHOE coJiep>KaHue OcHOBHBIE BUJIBI IEATEIBHOCTH O0YHAIOIIUXCS
(TemnI) Kypca 4JacoB
[ToBTOpEeHME Kypca 4 [IpencraBicHue TaHHBIX. IToBTOPSATH N3YYCHHOE U BHICTPAMBATDH CUCTEMY

7 xJj1acca

OnucarenpHasi CTATUCTHKA.
CiyuaiiHasi ©3MEHYMBOCTb.
Cpennue yncioBoro Habopa.
Cnydaitnbie COOBITHS.
BeposiTHOCTH 1 4aCTOTHI.
Knaccuueckue Mmoaenu
TEOPUU BEPOSTHOCTEN:
MOHETA U UTPaJIbHAS KOCTh

3HAHUU.

PemaTe 3agqaum Ha NpECTAaBICHUE U ONMCAHKE
JTAHHBIX C TOMOILBIO U3YYEHHBIX XapaKTEPUCTHK.
Pemars 3a1a4u Ha peICTABICHUE TPYIIITMPOBAHHBIX
JAHHBIX Y OMMCAHUE CIIyYalHOW N3MEHYMBOCTH.
Pemiarh 3aga4m Ha onpeeieHUEe 4acTOThI
CJIy4aliHbIX COOBITHI, 00CYKIEHHE TPUMEPOB
CIIy4ailHbIX COOBITUH, MaJIOBEPOSITHBIX

U MPAKTUYECKHU TOCTOBEPHBIX CIIYYaHBIX COOBITHIA,
UX POJIY B IPUPOJIE U )KU3HU YEJIOBEKA

Onepaunu

OnucarenbHas CTaTUCTUKA. 4 Otknonenus. Jlucnepcus OcBauBaTh NOHSATHA: JUCIEPCUS U CTAHIAPTHOE
PaccenBanne qaHHBIX YUCJIOBOTO Habopa. OTKJIOHEHHUE, UCTIOIh30BaTh ATH XapaKTEPUCTUKHU
CraHgapTHOE OTKJIOHEHHUE JUUISl OTTMCAHUSI PACCEUBAHMSI TAHHBIX.
YHICIOBOT0 Habopa. BoiaBUraThH rUnoTe3bl 00 OTCYTCTBUU WM HATUYUU
JnarpaMMbl paccerBaHuUs CBSI3U T10 JUarpamMMaM pacCerBaHUs.
CTtpoutsb 1uarpaMMbl paCCEUBAHUS IO UMEIOIITUMCSI
JTAHHBIM, B TOM YHUCJIE C TTOMOIIBIO KOMIIBIOTEPA
MHoxecTBa 4 MHO%k€eCTBO, HOAMHOXECTBO. | OcBaMBATh MOHATHUA. MHOKECTBO, DJICMECHT

MHOKECTBA, IIOJMHOXKECTBO.
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HaJl MHOKECTBAMHU:
o0beIMHEHUE, TIEpEeCcCUCHHUE,
JIOTIOJTHCHHE.
CgolicTBa onepanui
HaJl MHOKECTBAMHU:
MIEPEMECTUTEIBHOE,
coueTaTesbHOE,
pacupeaeuTeIbHOE,
BKJIFOUCHHUS.
['pacnueckoe
MPEJCTABIICHHE
MHOKECTB

BbInoIHATH Onepanuu HaJ MHOKECTBAMU:
o0beIMHEHHE, TIEpeceUeHUE, JOTOTHEHHUE.
Hcnosb30BaTh CBOMCTBA: IIEPEMECTUTENBHOE,
COYETATEIIbHOE, PACIIPEICIIUTENBHOE, BKIIFOUCHHS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBICHUE
MHO>KECTB MPU OMUCAHUHU PEATIbHBIX MPOLIECCOB

U SIBJICHUM, TIPU PEIICHUH 33724 U3 IPYTUX yUeOHBIX
MPEIMETOB U KypPCOB

BeposTHOCTB cily4aliHOTO
COOBITHS

DneMeHTapHbIE COOBITHS.
Cnyqaitabie cCOOBITHS.
braronpustcTByromme
AJIIEMEHTapHbIE COOBITHS.
BepostHOCTH COOBITHIA.
OMnBITHI ¢ pABHOBO3MOYKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH.
Crnyualinbiii BEIOOD.
[IpakTrueckas pabora
«OnBITHI

C PAaBHOBO3MOKHBIMH
DJIEMEHTaPHBIMU
COOBITUSIMI

OcBanBaTh NOHATHSA: DJICMEHTAPHOE COOBITHE,
CIIy4JaitHOe COOBITHE KaK COBOKYITHOCTH
0JIaroNpUATCTBYIONIUX AJIEMEHTAPHBIX COOBITHH,
PaBHOBO3MOXHBIE 2JIEMEHTAPHBIC COOBITHSI.
PemiaThb 3aga4m Ha BEIYUCIICHUE BEPOATHOCTEN
COOBITHH 110 BEPOSTHOCTSIM JIEMEHTAPHBIX COOBITUI
CIIy4alHOTO OIIBITA.

PemaTrs 3a1aum Ha BBIYKUCIIEHUE BEPOSITHOCTEN
COOBITHH B OIBITAX C PABHOBO3MOXKHBIMHU
AJIIEMEHTAPHBIMU COOBITUSIMH, B TOM YHCIIE

C IIOMOIIIBIO0 KOMITBIOTEPA.

IIpoBOAMTH U H3Y4YaTh OMBITHI

C PaBHOBO3MOXHBIMH AJIEMEHTAPHBIMU COOBITUSMU
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(C MCTIOJIB30BAHUEM MOHET, UTPATIBLHBIX KOCTEH,
JIPYTUX MOJIeJIel) B X0J1€ MPAKTUYECKON paboThI

Brenenue B Teopuio rpados

Hepeso. CBoiicTBa aepeBa:
€IUHCTBEHHOCTh IyTH,
CYIIECTBOBAHUE BUCSIYECH
BEPILUHBI, CBSI3b MEXTY
YUCJIOM BEPIINH U YUCIOM
pebep. [IpaBuio ymMHOXKEHUS

OcBauBaTh NOHATHA JIEPEBO Kak rpad O6e3 nukia,
BHCsUas BepinHa (JIUCT), BETBb JIepeBa, MyTh

B JIepeBe, JUaMeTp JepeBa.

HN3yuaTth cBOMCTBA A€pEBA: CYIIECTBOBAHNE BUCYECH
BEPIINHBI, €IMHCTBEHHOCTh ITyTU MEXKY IBYMS
BEpIIMHAMHU, CBSI3b MEXKTY YUCIIOM BEPIITUH M YHUCIIOM
peoep.

PemaTh 321244 Ha MMOUCK U NIEPEUNCIICHUE ITyTEH

B JiepeBe, OIpeIeTICHIE YMCIIa BEPIIUH WK pedep

B JIepeBe, 00X0]1 OMHAPHOTO JIepeBa, B TOM UHUCIIC

C MPUMEHEHHUEM TPABUIIa YMHOXKCHHS

CnydaitHble COOBITHS

[IpoTrBOMOIOKHOE COOBITHE.
Juarpamma Diinepa.
OObenMHEeHNE U TIepeceueHre
coosiTuil. HecoBMecTHbIC
coObITusA. opmyra
CJI0KEHHUSI BEPOSATHOCTEH.
IIpaBuio yMHOXK€EHMS
BEPOSATHOCTEM.

VYcioBHasA BEPOSITHOCTb.
HezaBucumeie coObITHS.
IIpencraBnenue

OcBauBaTh NOHATHSA B3aUMHO TPOTHUBOIIOJIOAKHBIE
COOBITHSI, OTIEpallUK HAJT COOBITUSIMH, OOBETUHEHNE
U TIepeceueHue CoOObITUH, Aruarpamma Jitniepa
(Diinepa—BeHHa), COBMECTHBIE 1 HECOBMECTHBIC
COOBITHS.

N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHUS
JBYX COOBITHH ((hOPMYJIBI CIIOKEHUS BEPOSITHOCTEN ).
Pemarts 3aga4um, B TOM YKCIIi€ TEKCTOBBIC 3aa4H
Ha oMpeJielieHe BEPOATHOCTEH OO0 bEIUHEHUS U
repeceyeHusi COOBITUHN ¢ TTOMOIIBIO YHUCITIOBOM
npsIMOM, Tuarpamm Ditniepa, GopMyJIbl CIOKEHUS
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CIIy4alHOT0 DKCIIEPUMEHTA
B BHJIE JIEpeBa

BEPOSITHOCTEM.

OcBanBaTh NOHATHS: IPABUIIO YMHOKECHUS
BEPOSTHOCTEH, YCIIOBHASI BEPOATHOCTD, HE3aBUCHUMBbIE
COOBITHS IEPEBO CIYYAHOTO OTIBITA.

N3yuarts cBoiicTBa (OnpeiesieHNs ) HE3aBUCUMBIX
COOBITH.

PemaThb 3a1a4um Ha ONIpeIeJICHUE U UCITOJIb30BAHHUE
HE3aBUCUMBIX COOBITHH.

PemiaTh 3a1a4m Ha NOMCK BEPOSITHOCTEM, B TOM
YHUCJIC YCIOBHBIX, C UCTIOJIb30BAaHUEM JI€pEBA
CIIy4ailHOTO OIbITA

O06006meHme,
cUCTEMAaTH3aUs 3HAHUU

[IpencraBienne NaHHBIX.
OnucarenbHas CTaTUCTHKA.
['padwi. BeposTHOCTH
CITy4alfHOTO COOBITHSI.
DneMeHTbl KOMOMHATOPUKU

I1oBTOPATH N3yYEHHOE U BBICTPAMBATH CUCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABIIEHNUE U OTIMCAHUE
JIAHHBIX C IOMOIIBIO U3YYEHHBIX XapPAKTCPUCTHK.
Pematsp 3agaun ¢ mpuMeHeHueM rpadoB.

PemiaThb 3aga4m Ha HAX0XKAEHUE BEPOSATHOCTH
CITy4alfHOT'O COOBITHS 110 BEPOSTHOCTSIM
AJIEMEHTAPHBIX COOBITHI, B TOM YHUCJIE B OTBITAX

C PAaBHOBO3MOKHBIMH 3JICMEHTAPHBIMHU COOBITHSIMHU.
Pemarh 3aga4u Ha HAX0XKJACHUE BEPOSTHOCTEMN
00bEeIMHEHUS U TIEpECeYCHUsI COOBITHI, B TOM YHCIIC
HE3aBHCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuIeCKUX
IIPEACTABICHUN U IepeBa CIIy4alHOI'O OIIbITA.
Pemathp 3a1a4u Ha TiepevynCcICHNE KOMOWHAITII
(unciia nmepecTaHOBOK, YUCJIa COUCTaHUH),
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Ha HaX0KJICHUE BEPOSITHOCTEH COOBITUI
C MPUMEHEHUEM KOMOWHATOPUKH, B TOM YHUCJIE
C UCIIOJIb30BaHUEM TpeyroiabHuKa Ilackans

OBUIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME

34
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9 KJIACC
HaumenoBanue pazaena |KoanuecTtBo OCHOBHOE COJIepKaHNE OCHOBHBIE BU/JIBI JICITEIIBHOCTH 00yYaOIIUXCs
(TemnbI) Kypca 4acoB
[ToBTOpEHUME KypCa 4 IIpencraBienue NaHHBIX. IHoBTOPATH M3YyUYEHHOE U BHICTPAUBATH CHCTEMY
& KJacca OnucaresibHasg CTaTUCTUKA. 3HAHUM.

Omnepanuu HaJ COOBITUSIMHU.
HezaBucumocTs COOBITHIA

PemaThb 3a1a4um Ha Ipe/ICTABJICHUE U OTTMCAHUE
JTaHHBIX.

Pemiathb 3aga4m Ha HAXOXKACHUE BEPOSATHOCTEN
00BbEIMHEHUS U MIEPECCUCHUS COOBITHI, B TOM YHCTIE
HE3aBUCHMBIX, C UCIIOJIb30BaHUEM IrpadyMuecKux
MPEJICTABICHUI U JE€PEBA CIIyYaHOTO OIbITA.
Pemarts 3a1a4u Ha nepeynciIeHue KOMOUHAITUHN
(unciia mepecTaHOBOK, YMC/Ia COUCTAHMH ),

Ha HAXOXKJICHUE BEPOSTHOCTEU COOBITUM

C MpUMEHEHNEM KOMOMHATOPHUKHU, B TOM YHCJIE

C UCIIO0JIb30BaHHEM TpeyrojbHuka [lackans

DneMeHThl KOMOMHATOPUKU

ITepecTtanoBku. @akropua.

CoueraHus ¥ YUCIIO
coueTaHui. TpeyroJbHUK
ITackains. IlpakTuueckas
pabota «Beruncienue
BEPOSITHOCTEN

C UCIOJIb30BaHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUJIIO
YMHOXEHUS, YIOPSA0USHHAs NTapa, TPOWKa 0OBHEKTOB,
nepecTaHoBKa, GakTopuai Yucia, COueTaHue, YUCIIO
COYETaHMUM, TpeyrojabHUK [lackans.

Pemate 3a1a4ym Ha riepednciICHUIE YIOPAI0OYEHHBIX
rap, TpOeK, [IEPEYUCICHUE IIEPECTaHOBOK

Y COYETAHUM DJIEMEHTOB PA3JIMYHbIX MHOKECTB.
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KOMOHMHATOPHBIX (PYHKIIHIA
AJIEKTPOHHBIX TAOJINL»

Pemath 3a1a4mn Ha IpUMEHEHHUE YUCIIa COYCTAHUN

B alireOpe (COKpalleHHOe YMHOKEHHE, OMHOM
HrroToHa).

Pemarsb, npuMeHsisi KOMOMHATOPHUKY, 3a7a41

Ha BBIYKCIICHUE BEPOSITHOCTEH, B TOM YHKCIIE C TOMOIIIBIO
ANIEKTPOHHBIX TA0IHI] B XOA€ MPAKTUYECKOU padOThI

['eomeTpuueckas
BEPOATHOCTD

I'eomeTpuueckas
BEpOATHOCTh. CiTyyaliHbIN
BBIOOP TOUYKH U3 QUTYPHI
Ha IIOCKOCTH, U3 OTPE3KA,
U3 IyTH OKPY>KHOCTH

OcBanBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
PemiaTh 3a1a4m Ha HAXOXKJICHUE BEPOSTHOCTEN

B OITBITaX, MPEJICTABUMBIX KaK BEIOOP TOYEK

W3 MHOTOYTOJIbHUKA, KPyra, OTPE3Ka WIH IyTU
OKPYXHOCTH, YACJIIOBOTO MPOMEKYTKA

WcnwiTanus bepuyin

HcneiTanue. Ycnex

u Heyaava. Cepus
WCTIBITAHUH 10 TIEPBOTO
ycnexa. crnibiranus
bepuymnu. BepositHocTr

COOBITHH B CEpUU UCTIBITAHUIA

bepnymu. [Ipaktnueckas
pabora «cnbrranus
bepuymm»

OcBanBaTh NOHATHS: UCTIBITAHUE, DJIEMEHTAPHOE
COOBITHE B UCTIBITAHUHU (YCTIEX U HEy/Aaua), Cepus
WCIBITAaHNUW, HACTYIUJIEHUE TIEPBOrO yCIexa
(Heynaum), cepust ucnsiTanuii bepuymu.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
COOBITHH B CEpUU UCTIBITAHUH JIO IIEPBOTO yCIexa,
B TOM YHCJIE C IPUMEHEHHEM (POPMYITBI CyMMBI
r€OMETPUYECKOU MPOTrPECCHM.

Pemarh 3aga4u Ha HAX0XKJICHUE BEPOSTHOCTEMN
AJIIEMEHTAPHBIX COOBITUN B CEPUU UCTIBITAHHMA
bepnyium, Ha HaX0XKAECHUE BEPOATHOCTH
ONPEAEIECHHOTO YHCIIA YCIIEXOB B CEPUU UCIIBITAHUI
bepuymn.

N3yuaTthb B X0/1€ NPAKTH4YECKO padoThI,
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B TOM YHCJIE C TOMOILBIO U(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B CEPUH UCTIBITAHUIN
beprymm

Cnyualinas BeJIMYMHA

CrnydaiiHas BeTu4nHa

U pacrpeacicHue
BEPOSITHOCTEM.
MartemaTHdeckoe 0KuJaHue
Y JUACTIEPCUs CIIyYalHON
BeJINYMHBL. [[puMepbl
MAaTEMATUYECKOTO OKUTAHUS
KaK TEOPETUYECKOTO
CPEIHETO 3HAYEHUS
BEJINYMHBI.

[TonsiTue o 3aKoHE OOIBIINX
yucein. 3mepenue
BEPOSITHOCTEN C TOMOLIBIO
yacToT. [ [puMeHenue 3akoHa
OOJBIINX YUCE

OcBOUTH NOHATHA: ClIydaliHas BEJIMYNHA, 3HAUCHUE
CIIy4allHOW BEJIMYMHBI, PACIIPECIICHUE
BEPOSITHOCTEM.

N3yyarb 1 00CyKAATH IPUMEPHI JUCKPETHBIX

Y HETIPEPBIBHBIX CIyYalHBIX BETUYUH (POCT, BEC
YEJI0BEKA, YACICHHOCTh HACEIEHUS, APYTUe
W3MEHYMBBIEC BEJIMYMHBI, PACCMATPHUBABILINECS

B KypC€ CTaTUCTHKHU), MOJIETbHBIX CITy4alHbIX
BEJIMYMH, CBS3aHHBIX CO CIIyYalHBIMU OIBITAMU
(bpocaHue MOHETHI, UTPATBLHON KOCTH, CO CIIy4alHbIM
BBIOOPOM H T. 11.).

OcBauBaTh NOHATHSA: MATEMAaTHYECKOE 0KUTAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCUS] CIIyYaHON BEJIMYUHBI KaK
aHaJIor IUCIEPCUU YUCIOBOIO Habopa.

Pemiats 3a1a4m Ha BBIYMCIICHUE MATEMATHYECKOTO
0KUJAHUS U JUCTIEPCUU JUCKPETHOW CIIy4aliHON
BEJINYMHBI 110 33JTaHHOMY PaCIPENEIEHUI0, B TOM
YUCJIE 3a]1a4, CBA3aHHBIX CO CTPaXOBAHUEM

U JIOTEPESAMH.

3HAKOMUTBCS C MATEMATUYECKUM OKHJIaHUEM

Y IUCTIEPCUEU HEKOTOPBIX PACIIPEACICHUI, B TOM

YU CJIe paclpeesICHUs CIIy4YaiiHON BEJIMYHUHBI «YUCIIO0
YCIIEXOB» B CEPUU UCIIBITAHUN bepHyium.
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N3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbBITAX KaK CIy4YaHYIO BEIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIbINX yucen (B popme
bepuymnu): npu 00JIBIIOM YKCIIE OMBITOB YacTOTa
COOBITHA OJIM3KA K €r0 BEPOSTHOCTH.

PemaTth 3a1a4u Ha U3MEPEHHE BEPOSITHOCTEH

C TIOMOIIBIO YaCTOT.

OO0cyxaaTh posib 3aKOHA OOJIBIIIUX YUCEI

B 000CHOBaHMH YaCTOTHOTO METO/1a I3MEPEHUS
BEPOATHOCTEM.

OO0cyxaaTh 3aK0H OOJIBIINUX YUCEN KaK MPOSIBIICHUE
CTaTUCTUYECKON YCTOMYUBOCTU B U3MEHYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBIIIUX YKCET B IPUPOJIC
U B KU3HU YE€JIOBEKa

O060011eHIE, KOHTPOIIb 10 [IpencraBiieHre TaHHBIX. IHoBTOPATH N3YyUYEHHOE U BHICTPAUBATH CUCTEMY
OnucarenbHasi CTATUCTHKA. 3HAHUM.
BeposTHOCTB ciTydaiiHOrO PemaTh 3a1a4u Ha IpeICTaBICHUE U OTIMCAHUE
COOBITHS. DIEMEHTHI JTAHHBIX.
koMOuHartopuku. Cinyqaiinele | PemaThb 3aaum Ha HAXOXICHHUE BEPOSTHOCTEH
BEJIMYUHBI U PaCHpPEEICHUsI | COOBITHI, B TOM YHCJIC B OIBITAX
C PaBHOBO3MOKHBIMH JJICMEHTAPHBIMU COOBITUSMH,
BEPOSITHOCTEN 00bEIMHEHUS U TTEPECCUCHUS
COOBITHH, BEIYUCIISTH BEPOSITHOCTU B OMBITAX
C CEpPUSAMU CIIyYaNHbIX UCTIBITAHUI
OBILEE KOJIMYECTBO 34
UYACOB I10 ITPOIT'PAMME
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NEPEYEHDb (KOJUPUKATOP) PACIIPEJEJEHHBIX 11O KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOU OBPA3OBATEJBHOM TIPOIT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30OBAHMUS Y DJIEMEHTOB COJAEP XKAHUS

MO MATEMATHUKE

B ¢denepanbHBIX ¥ pernoHANBHBIX MPOIEAYpaxX OIECHKH KadecTBa OOpa30BaHUS
UCIIOJIb3yeTCs MepeueHb (KoAu(HKaTOp) paclpeesIeHHbIX 0 KilaccaM IIPOBEPSEMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOWM 00pa30BaTeIbHOW IMPOrpaMMBbl
OCHOBHOTO 001IIeT0 00pa30BaHUs U JIEMEHTOB COACPKAHUS 110 MaTEMaTHKE.

5 KVIACC

IIpoBepsieMble TpeOOBAHUS K pe3yJibTaTaM OCBOEHHMSI OCHOBHOI 00pa30oBaTeIbHOM
MPOrpaMmMbl

Kon [IpoBepsiemble MpeAMETHBIE PE3YIBTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 00I1I€TO 00pa30BaHUs
pe3ynbTaTa
1 Yuciia 1 BBIYKCIICHUS
11 [lonumath W TPaBWILHO YHNOTPEOISITh TEPMUHBI, CBS3aHHbBIC
' C HAaTypaJIbHBIMU YHCIIAMH, OOBIKHOBEHHBIMH U JIECITUYHBIMU JIPOOSIMU
12 CpaBHUBaTh W YyNOPSAOYMBATH HATypajbHBbIE 4YMCIA, CPABHUBATH

B MIPOCTEUIIINX CIIy4asiX OOBIKHOBEHHBIEC IPOOH, TECITHUHBIE APOOH

CoOTHOCHUTh TOYKY Ha KOOPJAWHATHOW (YHMCIIOBOM) TpsIMOM
1.3 C COOTBETCTBYIOLUM €l YHCIOM U M300pa)kaTh HATypaJibHbIE YHCIIA
TOYKaMU Ha KOOPJAMHATHOM (YMCIOBOM) IPSIMOM

BoimonssaTh apudMeTruueckne ASUCTBUS ¢ HATYpPAIbHBIMU YHCIIAMU,

1.4 .
C OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITUX CITydasx
15 BpInonHATh NPOBEPKY, NPUKUAKY PE3YJIHTATA BBIYUCICHUI
1.6 OKpyraaTh HATypaJIbHBIE YNCTIA
2 Penrenue TekCTOBBIX 3a1a4
21 Pemrats TekcTOBBIC 331241 apU(PMETHISCKUM CIIOCOOOM U C TTIOMOIIIBIO
' OpraHM30BaHHOI'0 KOHEYHOTO IIepedopa BCeX BO3MOKHBIX BapHAHTOB
Pemate 3amaun, conaepkaliMe  3aBUCMMOCTH,  CBSI3BIBAIOIIUE
2.2 BEJIMUUHBL. CKOPOCTb, BpPEMsI, PACCTOSIHUE, II€HA, KOJUYECTBO,

CTOUMOCTD
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2.3

Hcnonb30BaTh KpaTKUE 3aITUCH, CXEMBI, TAOIUIIBI, 0003HAYCHHUSI TIPU
peueHnu 3a1a4

2.4

[Tonp30BaThCs OCHOBHBIMM CAWHNIaMHU HU3MCPCHUA: LCHbI, MAaCChI,
PaCcCToOsAHUA, BPCMCHH, CKOPOCTH, BbIpaAXKXaTb OJHH CIAWHHUIIBI
BCJIMYUHBI UCPC3 APYTUC

2.5

H3Biekars, aHAITM3UPOBATh, OLICHUBATh uHpopMaIuio,
NpeICTaBlICHHYI0O B  Talbnuie, Ha croi04yaTod Jauarpamme,
MHTEPIPETHPOBATH NPEACTABICHHBIC JaHHBIC, HCIIOJIb30BaTh JTAaHHbIC
NP peIleHU! 33139

Harnsgnas reomerpus

3.1

ITons30BaThCS rCOMCTPUICCKMMHA  IIOHATUAMMK. TOYKA, IIpsAMaid,
OTPC30K, JIY4, YIOoJI, MHOT'OYT'OJIBHHUK, OKPY>KHOCTb, KPYT

3.2

[IpuBoauTh TpHUMEPHI OOBEKTOB OKPYKAIOLIETO0 MHPA, WMEIOIINX
dbopMy U3YUEHHBIX TEOMETPUUECKUX (PUTYD

3.3

Hcnonb30BaTh TEPMHUHOJOTHIO, CBS3aHHYIO C yriaMH: BEpIIMHA
CTOpPOHA; C MHOTOYTOJIbHUKAMH: YTOJ1, BEpIINHA, CTOPOHA, AMArOHab;
C OKPYKHOCTBIO: paiuycC, THaMeTp, LEHTP

3.4

N300paxaTh U3ydeHHbIE TeOMETpUYECKUE GUTYpbl HA HETUHOBAHHOMN
U KJIeTYaTol OyMare ¢ MOMOIIBIO LIUPKYJIS U JIMHEUKU

3.5

Haxomute mJIMHBI  OTPE3KOB  HEMOCPEICTBEHHBIM  U3MEPEHHUEM
C OMOLIBIO JIMHEWKH, CTPOUTH OTPE3KH 3aJaHHOM JIMHBI; CTPOUTH
OKPY>KHOCTb 3aJIaHHOTO pajinyca

3.6

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBajipaTa
JUISL X TTOCTPOEHUS, BBIYMCIICHUS IJIOIAN U IEPUMETPA

3.7

BBI4uciaTs nepuMeTp | IIoaab KBaapara, mpsMOyrojibHUKa, (GUTyp,
COCTABJICHHBIX W3 TMPSMOYTOJIHHUKOB, B TOM 4YHCIE QUTYP,
M300pKEHHBIX Ha KJIeTYaToi Oymare

3.8

[Tonbp30BaThCs OCHOBHBIMU MCTPHUYCCKHMMH CAWMHHUIAMHN HN3MCPCHHA
JJIMHBI, TNIOIAAN; BeIpaXXaTb OAHHW CAVMHUIIBI BEJIMYNHBI YCPE3 APYTUC

3.9

PacriosnaBaTh nmapaiienenures, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO:
BepIIMHa, pedpo, TpaHb, W3MEPCHHS; HAXOIUTh HW3MEPCHHUS
napajienenumneaa, Kyoa

3.10

Boruncnate o0beM  Ky0Oa, mapaienenunena 1o 3aJaHHbIM
U3MEPEHUSIM, M0JIb30BaATHCA €IMHULIAMH U3MEPEHUS 00beMa

3.11

Pemarts HEecI0KHBIE 3aJa49u Ha U3MCPCHHUC I'COMCTPUICCKUX BCIIMYKWH
B IIPAKTUYICCKUX CUTYyaAlUAX
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IIpoBepsieMblie 3J1IeMEHTbI COIEPKAHUS

Kon

[IpoBepsiemMblii 2JIEMEHT COJIepKaHus

1

HarypanbHubie uncia u Hyab

1.1

Hatypanbnoe uucno. Pan narypansabix ymcen. Yucno 0. M3o0paxenue
HaTypaJbHBIX YHCENl TOUKAMH Ha KOOPJMHATHOU (YMCIOBOM) MpsIMOit

1.2

HOBI/IHI/IOHHEUI cUCcTeMa cuucieHus. Pumckas HyMcCpanu:. I[E?C}ITI/I‘{HaH
CHUCTCMA CUHHUCJICHUA

1.3

CpaBHeHME HATypaJIbHBIX YMCENl, CPABHEHHE HATYPAIbHBIX YHUCET C HYJIEM.
OxkpyrieHue HaTypajJbHBIX YUCE

1.4

CroxeHre, BBIUATAHWE, YMHOXKCHUE W [EJICHUE HATypaJbHbIX YHCEIN.
CBOICTBO HYJIS IPU CIIOKEHUH, CBOMCTBA HYJISI U € IMHULIBI [IPU YMHOKEHHH.
IlepemecTUTENIPHOE U COYETATENIIBHOE CBOMCTBA (3aKOHBI) CIOKEHUS
U YMHOEHUS, PaclpeIeTUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS

1.5

Ucnonws3zoBanue OykB nsi 0003HAYEHUS] HEU3BECTHOIO KOMIIOHEHTa
U 3aIlMCU CBOMCTB apu(METUUECKHUX JEHCTBUN

1.6

Jlenutenn W KpaTHbIE 4YHUCHA, pa3joKeHue Ha MHOxutenau. [Ipocteie
U coctaBHbIe yncia. [IpusHaku nenmumoctr Ha 2, 5, 10, 3, 9. Jlenenue ¢ ocraTkoM

1.7

Crenenp ¢ HaTypaJIbHBIM IIOKA3aTCJICM. 3anuch, 4yucia B BHUAC CYMMEI
pPas3pAIHbIX ClIaraCMbIX

1.8

HucnoBoe BbIpakeHHE. BpIluMCiIeHHE 3HAYEHUM YUCIIOBBIX BBIPAXKEHUM,
MOPSAJIOK BBIMNOJHEHUSI JEUCTBUU. M Cmonp3oBaHWE NOpPU  BBIYHUCICHUSX
MEPEMECTUTEIIPHOTO M COYETATCIIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS
Y YMHOXEHUS, PACIIPEICITUTEIIBHOIO CBOMCTBA YMHOXKCHUS

Hpobu

2.1

IIpencraBienrie o JpoOU Kak CHOcoO€ 3amucCu  YacTH  BEJIUMYHMHBI.
OO6bikHOBeHHBIE 1poOu. [IpaBuiibHBIE U HEMpaBUIIbHBIE IpoOu. CMenTaHHas
Ipo0b, TIPEICTABICHUE CMEIIaHHOW JpoOU B BHUJE HEMPABWIBHOW JIpoOU
U BBIJICJICHUE 11€JI0M YacTH YKClIa M3 HEMpaBWIbHON apoou. M3o0paxenue
IpoOelt TOuKaMH Ha YMCIIOBOM MPSMOM

2.2

OcHoBHoe cBoicTBO npodu. Cokpaiienue apoOeit. IlpuBenenue apoou
K HOBOMY 3HaMeHaTeno. CpaBHeHUe apoleit

2.3

CrnoxeHue u BeIUUTaHUE IpoOeil. Y MHOKEHME U AesIeHUe IpoOeil, B3anMHO-
obpatHple apobdu. HaxoxkaeHne 4acT 1eI0To 1 IEJIOT0 110 €ro YacTH

2.4

Hecatuunas 3anuck apooOei. IlpencrapieHue aecITUYHOM ApOOU B BHJE
0ObIKHOBEHHOU. M300pakeHne NecaTUYHBIX IpoOel TOUKaMu Ha YHCIIOBOM
npsiMoii. CpaBHEHUE AECATUYHBIX IpoOe

111



denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHb)

Apudmerndeckre JEHUCTBUSL C JECATUYHBIMU JIpo0siMu. OKpyriieHue

2.5 .
NECATUYHBIX ApoOei
3 Pemenne TekCTOBBIX 3a1a4
3.1 Pemenue TekcTOBBIX 3a7a4 apu(PMETHIESCKUM CITIOCOOOM
3.2 Pemenue noruyeckux 3anad. Pemenue 3amay nepedbopoM Bcex BOZMOKHBIX
' BapuaHTOB. lcronb30Banue pu perieHN  3a7a4 Ta0IUI] U CXEeM
Pemenue 3amay, coiepkamux 3aBUCHUMOCTH, CBSA3BIBAIOLIUE BEIMYMHBIL:
33 CKOpPOCTb, BPEMS, PAcCTOSIHUE, II€HY, KOJWYECTBO, CTOMMOCTh. EIMHUIIBI
' M3MEPEHUS: MacChl, 00beMa, IIEHbI, PACCTOSHUS, BPEMEHH, CKOPOCTH. CBs3b
MEXK]ly €AUHULIAMHU U3MEPEHUS KaXKI0W BEJIMUUHBI
3.4 Perienrie 0CHOBHBIX 3aj1a4 Ha ApoOU
3.5 [IpencrapiieHune NaHHBIX B BUJE TaOJIUII, CTOJIOYATHIX TUArpaMM
4 Harnsignas reomerpust
Harnsinuele mpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
4.1 OTpE30K, JyY, YroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTOJL.
[IpsAMOiA, OCTpBIi, TYIION U Pa3BEPHYTHIN YTIIbI
JIlnuHa oTpe3Ka, METpUYECKUE €AMHULIBI IJTMHBL. JJTMHA TOMaHOH, IEPUMETP
4.2 MHOTOYTOJIbHUKA. [3MepeHue u MOCTpOEHHWE YIVIOB C  IOMOUIBIO
TpaHCIOpTHUpa
43 Harnsinueie npencraBieHus o Gurypax Ha MJIOCKOCTH: MHOTOYTOJIbHUK,
' MPSIMOYTOJIbHUK, KBaJpaT, TPEYTOJIbHUK; O PaBEHCTBE (DUTYD
N3o0paxxenne ¢uryp, B ToM uucie Ha kierdatoi Oymare. Iloctpoenue
4.4 KOH(pUTypanuii W3 dYacTeil MpsMON, OKPY)KHOCTU Ha HEJIMHOBAHHON
' U KieTdaTor Oymare. lcmonap3oBaHWE CBOWCTB CTOPOH M YIJIOB
IpsIMOYTOJIbHUKA, KBaApaTa
[Inomaas  OPSIMOYrOJAbHMKA W MHOTOYIOJIBHUKOB,  COCTaBJICHHBIX
4.5 U3 MPSIMOYTOJBLHUKOB, B TOM 4ucie (uryp, nu3o0pakeHHbIX Ha KJIETYATOU
Oymare. EnuHUIIBI U3MEpEHUS TII0IA U
Harnsaueie MpeCTaBICHUS 0 MPOCTPAHCTBEHHBIX burypax:
NPSMOYTOJILHBIN Tapajuiesnienunesi, Ky0, MHOrorpaHHuku. M3oOpakeHue
4.6 OPOCTEUIINX MHOTOIpaHHUKOB. Pa3BepTku ky0a u mapajuiesenurena.
Cozpanue mMojiesield MHOTOTpaHHUKOB (K3 Oymaru, MpoBOJIOKH, TJIACTUIIMHA
U IPYTUX MaTepHUaJIOB)
4.7 O06BeM TPSAMOYTOJBLHOIO Tapasuienenuneaa, kyoa. EAuHuIbl u3MepeHus

o0BpeMa
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6 KJIACC
IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3ynbTara
1 Yucna 1 BBIYUCIEHUS
3HaTh ¥ MOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3TMYHBIMU BUIAMU YHCET
1.1 U crioco0aMu UX 3aIucH, MEPEXOAUTh (€CIId 3TO BO3MOXKHO) OT OJTHOM
¢dbopMbI 3amKcu Yuciia K Apyroi
12 CpaBHMBAaTh U YHNOPAJOYUBATH IEJblE YHUCIA, OOBIKHOBEHHBIE
' U JIeCATUYHbIE 1pOoOU, CPAaBHUBATH YHUCIIA OJTHOTO U Pa3HBIX 3HAKOB
BbmonusaTe, coderas  yCTHbIE WU IUCBMEHHBIE  IPUEMBI,
13 apumeTnyecKkue NEHCTBUS C HATYPAJIbHBIMH W LEIBIMH YHCIAMH,
' OOBIKHOBEHHBIMH M JE€CATUYHBIMH JIPpOOSMHU, TOJOKUTEIbHBIMU
¥ OTPHUIATETLHBIMU YHCIIAMHU
BbruncnsaTe 3HaYeHMsI YMCIOBBIX BBIPAKEHUH, BBINOIHATD MPUKUIKY
14 U OIIEHKY pe3yjbTaTa BBIUMCICHUN, BBINOJHATH MpeoOpa3oBaHUs
' YHCIIOBBIX BBIPAXCHHM HAa OCHOBE CBOWCTB apH(PMETHUECKUX
JEUCTBUI
15 OkpyrnisiTh 1ENble YWCIA ©  JIeCATHYHBIE ApoOH, HAXOAWUTH
' MPUOIMKEHUS YHCEIT
COOTHOCUTB TOUKY HAa KOOPAUHATHOW NPSIMOM € COOTBETCTBYIOIIUM €1
1.6 YUCJIOM M H300pa)kaTh 4YMCJIa TOYKAMHU Ha KOOPJAMHATHOW MPSMOH,
HaXOAUTh MOAYJb YUCIIA
17 CoOTHOCUTH TOYKY B MPSAMOYTOJIBHOM CHUCTEME KOOpJIUHAT
' C KOOpAWHATAMH 3TOM TOYKH
18 OkpyrnsiTh 1ENble YWClia W JeCITHYHBbIe ApoOu, HAXOAWUTh
' NPUOJIMIKCHUS YHCEIT
2 YucnoBbie 1 OYKBEHHbIE BBIPAKEHUS
[Tornmath ¥ ynoTpebsaTh TEPMUHBI, CBSI3aHHBIC C 3alUCHIO0 CTETICHU
2.1 qrciia, HAXOAWTh KBaapaT M KyO dUHcIa, BBIUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAKEHH, COJIEPIKALINX CTEICHH
59 [Tonmb30BaThCs MpU3HAKAMU JAETUMOCTH, PACKIIAIbIBATh HATYpPaIbHEIC
' YHCIia Ha MMPOCThIE MHOXKUTEIIH
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2.3

[Tonp3oBaThCS MaCIHTa6OM, COCTAaBJIATH MMPOIIOPLIKWH U OTHOIICHHA

2.4

Hcnonp3oBaTh OyKBBI 11 OOO3HAYEHUS YHUCENT TIPU  3aIHCH
MaTEMaTUYECKUX BBIPAKEHUM, COCTABIISITH OYKBEHHBIC BBIPAKECHHUS
1 (OPMYJIbI, HAXOIUTh 3HAYCHHSI OYKBEHHBIX BBIPAKCHUN

2.5

HaXOI[I/ITI) HEU3BECTHBIM KOMIOHEHT PaBCHCTBA

Pemmenue TekcTOBEIX 3a1a4

3.1

PermaTh MHOTOIIIArOBEIE TEKCTOBBIC 3312491 apU(PMETHUECKIM CTIOCOOOM

3.2

Pemiats 3ama4u, CBA3aHHBIC ¢ OTHOLIEHUEM, IPONOPLIUOHATBHOCTBIO
BEJIMYMH, TMPOILIEHTAMH, pEIlaTh TPU OCHOBHBIC 3a/Jaydl Ha JIPOOH
Y IIPOLIEHTHI

3.3

Pemare 3agmaum, coaepxkamue  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYMHBI: CKOPOCTb, BpEMs, pacCTOSHHUE, LEHY, KOJMYECTBO,
CTOMMOCTb, IPOU3BOJUTEIBLHOCTD, BpeMs, 00BEM pabOThI, HCHOIb3YS
apu(pMeTHYecKue JACHCTBUSA, OLIEHKY, MPUKUJIKY; [OJIb30BATHCA
€AUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEIUYNH

3.4

CocTaBiiaTh 6YKB€HHBIC BBIPAKCHU 110 YCJIOBHUIO 3a1a9U

3.5

W3Bnekate  wHGOpMAIMIO,  MPEICTABICHHYIO B  TaOJHMIAX,
HAa  JIMHEWHOHM, cTOoJ0YaToOM  WJIM  KPYroBOM  JauarpaMmax,
VHTEPIPETUPOBATH NIPEACTABICHHBIC TaHHBIE, UCIIOJIb30BAThH JaHHBIE
MIpY PELICHUU 3a1a4

3.6

[IpeacraBnsate uHGOPMAIMIO ¢ TMOMOIIBIO TaONWI, JIMHCHHOU
U CTOJIOYATON AuarpaMmm

Harnsanast reomerpust

4.1

[TpuBoauTh TIPUMEPHI OOBEKTOB OKPYKAIOMIETO MHUpPA, HMEIONIUX
dbopMy HM3YyUEHHBIX T€OMETPUUECKUX IJIOCKMX U MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX U1 CHMMETPUYHBIX (PUTYp

4.2

N300pakaTh ¢ TMOMOIIBIO IMPKYJSA, JHUHEHKH, TPaHCTIOPTUPA
HAa HEJIMHOBAaHHOM W KJIETYAaTONH OyMare W3Yy4YeHHBIC IUIOCKHE
reoMeTpudeckue GUrypsl 1 KOHGUTYpaId, CHAMMETPUYHbBIC (DUTYPHI

4.3

[Tonp30BaThCA TEOMETPUUECKUMHU TOHSATHUSIMU: PAaBEHCTBO (QUTYD,
CUMMETpPHUSI; UCII0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO
C CHMMETpHUEN: OCb CUMMETPHUU, LIEHTP CUMMETPUHU

4.4

HaxoauTpe BEIMYMHBI YTI0B U3MEPEHUEM C TTOMOILBIO TPAHCIOPTHPA,
CTPOWUTH YIUIBI 3aJaHHOW BEJIMYMHBI, IOJIB30BATHCSA IIPU PELICHUU
3a71a4 TpajlyCHOM MEPOM YTJIOB, PACIIO3HABATh HA YEPTEKAX OCTPHIN,
IPSAMOM, pa3BEPHYTHIN U TYIIOU YIJIBI
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4.5

Beluucnares  OOuMHY — JIOMAaHOW,  NIEPUMETP  MHOTOYIOJIBHMKA,
II0JIb30BATbCA €AUHULIAMM WM3MEPEHHs [UIMHBI, BBIPAXKATh OIHU
CAUHULIBI U3MEPEHUS JUIMHBI Yepe3 Apyrue

4.6

HaxoauTe, nCronp3ys 4epTeKHBIE MHCTPYMEHTBI, PACCTOSIHUS: MEXKITY
JBYMs TOYKaMH, OT TOYKH 10 IPSIMOM, JUIMHY ITyTH HA KBaIPATHOM CETKE

4.7

Bbruncnsate miomane (GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHHUKOB,
UCIIONIb30BaTh pa30NeHne Ha MPSMOYTOJbHUKH, HA paBHBbIC (PUTYpHI,
JNOCTPauBaHWE [0 MPSAMOYIOJIbHUKA, II0JIb30BATHCS OCHOBHBIMH
€AUHULAMM HW3MEPEHUs IUIOIIAAN, BBIPAXKATH OJHU  EIUHMIIBI
MU3MEPEHUS IUTOLIAAN Yepe3 Apyrue

4.8

Pacno3sHaBaTh Ha MOAENAX M H300paXEHUSIX MUPAMHIY, KOHYC,
UWIMHAP, WCIONb30BaTh TEPMUHOJOIHUIO: BEPIIMHA, pedpo, IpaHb,
OCHOBAHME, pa3BepTKa

4.9

N3006pakath Ha KJIETYaTON Oymare mpsiMOyTOJIbHBIN MapajieenuIie]]

4.10

Brruuciaare  00beM IIPpAMOYT'OJIBHOT'O  ITapaJUICIICIIUIICIA, KY6a,
IIOJIb30BATHCA OCHOBHBIMH CAWMHHUIIAMU U3MCPCHUA oO0BeMa

411

Pemate HecloXHbIC 3ala4id Ha HaXO0XIACHUC TI'COMCTPHYCCKUX
BCJIMYHUH B IIPAKTHYCCKUX CUTYALIHUAX

HpOBepHeMble AJIEMEHTHBI COACPKAHUA

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 HarypanbHubie uncna
Apudmernueckue ASUCTBHS ¢ MHOTO3HAUYHBIMH HATypajbHBIMU YHCIAMH.
11 YucroBble BbIpAXEHUS, MOPSAOK JEUCTBHUM, HUCHOJIB30BAaHUE CKOOOK.
' Hcnonb3oBaHre MU BBIYUCICHUSX EPEMECTUTEIBLHOIO U COYETATEIbHOTO
CBOMCTB CJIOKEHHSI U YMHOKEHUS, PACHIPEAETUTEIbHOTO CBOMCTBA YMHOXKEHHUS
1.2 OkpyrieHue HaTypajabHbIX YUCEI
13 Jlenutenu v KpaTHbIE Ynciia, HAMOONBIINA OOIINI AEUTENh U HAUMEHbIIIEe
' oO1iee kpaTHoe. [{enrMocTh CyMMBbI U IPOU3BEICHHUS
1.4 Jlenenue ¢ ocraTkoMm
2 Hpobu
21 OObIkHOBEHHAs1 APOOb, OCHOBHOE CBOMCTBO JPOOM, COKpAIllEHHE TPOOCH.
' CpaBHeHMe U ynopsa10uuBaHue Apooeit
99 Pemenue 3a1ay Ha HaX0XKAEHUE YACTH OT LIEJIOTO U LIEJIOTO IO €ro YacTH.

JpoOHOE YnCciI0 KaK pe3ysbTaT AeJIeHUs
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[IpencraBienue JecATUYHOM ApoOM B BUAEC OOBIKHOBEHHOW JpoOu

2.3 . .
Y BO3MOXHOCTb MPEJCTABIEHUSI OOBIKHOBEHHOU JPOOU B BUJE AECCITUUHON
JlecsiTuunbpie poOM W MeETpUYeckas cuctema Mep. Apudmerndyeckue

2.4 JEUCTBUA U YHUCIIOBBIC BBIPAKEHUSI C OOBIKHOBEHHBIMH M JI€CSITHUYHBIMU
IpoOsIMU

25 OtHowienue. [lenenue B JaHHOM OTHOWEHWMH. MacmTad, mponopuus.

' IIprmeHnenne mponopunii IPYU PELICHUH 33134
[Tonarue npoueHTa. BeluncieHne NpoueHTa OT BEAWYUHBI M BEJINYUHBI

2.6 0 €€ MPOLIEHTY. BhIpaskeHne MpoIeHTOB JeCATUYHBIMU JIpo0smu. Pelienue

3a/1a4 Ha NPOLEHTHI. BrIpakeHne OTHOLIEHUS BEJIMYHUH B MPOLEHTAX
3 [TonoxuTenbHbIE ¥ OTPULIATENBHBIE YUCIIA
[TonoxuTensHble U OTpULATENbHBIE yncaa. Llenbie uncia. Moaynp 4ucia,

3.1 reoMeTpuyecKkas MHTEpHpeTanuss Monayss uucia. M3o0paxkeHue uucen
Ha KOOPAWHATHOM MpsAMOU. YKcnoBble MpoMeKyTKH. CpaBHEHHUE YHCEN

3.2 Apudmerndeckre JEHCTBUS C TIOJOXKUTEIBHBIMU M OTPUIIATEIbHBIMU

' YHCIIaMU
[IpssMoyroJsibHast cucTeMa KOOPAMHAT Ha IUIOCKOCcTH. KoopamHAThl TOYKH

3.3 Ha IUIOCKOCTH, aOcuucca W opauHata. IlocTpoeHue Touek U QUryp
Ha KOOPJAMHATHOW MJIOCKOCTH

4 BykBeHHBIC BBIpAKEHUSI
[Ipumenenne OykB  AJid  3allUCH  MAaTeMaTUYECKUX  BBIPAKEHUU

41 u npeioxeHuit. CpoiicTBa apudmeTnueckux AeicTBuil. bykBeHHbIE

' BBIPAKEHHUSI U UHUCIIOBBIE NIOJICTAHOBKHU. ByKBEHHBIE paBEHCTBA, HAXOKICHUE
HEU3BECTHOIO KOMIIOHEHTA
49 ®opMyibl, HOPMYIIbI IEPUMETPA U TUIOMIAIA PSAMOYTOJIbHUKA, KBAApaTa,
' o0beMa mapaie/ienumne1a u Kyoa
5 Penrenne TeKCTOBBIX 3a1a4
5.1 Petienne TeKCTOBBIX 337124 apu(METUYECKUM CITIOCOOOM
59 Pemenue noruyeckux 3anad. Pemenue 3amay nepedopoM Bcex BOZMOMKHBIX
' BapUAHTOB
Pemienne 3amay, comepKamyx 3aBUCUMOCTH, CBSI3BIBAIOLIMX BEJIUYUHBI:
CKOpPOCTb, BpEMs, pacCTOSIHUE, [I€Ha, KOJIMYECTBO, CTOMMOCTb,
5.3 MIPOU3BOAUTEIILHOCTD, BpeMsi, 00beM paboThl. ENWHUIIBI H3MEPEHUS: MACCHI,

CTOMMOCTH, PaCCTOsAHHA, BPEMCHHU, CKOPOCTH. CBs13b MCXKAY CIAWHHUIaMU
HN3MCPCHUA K&)K,Z[Oﬁ BCJINYHNHBI
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Pemenue 3a1a4, CBsA3aHHBIX C OTHOLICHHUEM, IMIPOINOPHHNOHAIBHOCTBIO

5.4
BEJIMYMH, MPOIICHTAMHU; PEIIEHNE OCHOBHBIX 3a7a4 Ha IPOOU U MPOLIEHTHI
55 OueHka ¥ NpUKUAKA, OKpyrieHue pesyiaprata. CocTaBieHHEe OYKBEHHBIX
' BBIPQKEHUI 110 YCIOBHUIO 3a/1a4M.
5.6 [IpencraBieHre AaHHBIX C MOMOIUIBIO Tabmuil U Auarpamm. Cronbuartbie
' auarpaMMbl. YTeHuE KpyroBbIX JuarpaMm
6 Harnsignas reometpust
6.1 Touka, mnpsmas, OTpe30K, JIyd, YroJ, JIOMaHas, MHOIOYIOJbHUK,
' YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, KPYT
6.2 B3anMHoe pacrnosiokeHue JIBYyX MPSMBIX Ha IUIOCKOCTH, MapaljieibHbIC
' psIMble, IEPIECHAUKYIISIPHBIE PSMBbIE
6.3 N3mepeHne pacCTOSAHMI: MEXKIY ABYMsS TOYKAaMH, OT TOYKH J0O MHPSIMOH,
' JUIMHA MaplIpyTa Ha KBaJpaTHOW CETKe
6.4 | 3mepeHue u NoCTpoEHUE YIIJIOB C TOMOUIbIO TPAHCIIOPTUPA
6.5 Buasl TpeyroJbHUKOB: OCTPOYTOIBHBIN, IPAMOYTOJIBHBIN, TYIOYTOJbHBIN,
paBHOOEIPEHHBII, pPABHOCTOPOHHUI
6.6 YetblpexyroiapHuK. IIpsMOYyroapHUK, KBaJIpaT: HCIIOJIb30BAaHUE CBOMCTB
' CTOpOH, YIJIOB, AMaroHajaen
N300paxkeHre TeOMETpUYECKUX (Uryp Ha HEIMHOBAaHHOM Oymare
6.7 C HCIIOJIb30BAaHWEM LHPKYJS, JHMHEHKH, YTrOJIbHUKA, TPAHCIOPTUPA.
[TocTpoenus Ha kieT4aTol Oymare
6.8 [TepumeTp MHOTOYTOJIBHUKA
[lonsTe  miomagu  GUIypbl, €OUHHUIBI  HW3MEPEHUs  IJIOLIAM.
6.9 [TpubnuxeHHoe u3MepeHue miomaau Guryp, B ToM 4UCie Ha KBaApaTHOU
CeTKe
6.10 | [IpuGnmxeHHOE N3MEPEHHE ATUHBI OKPYKHOCTH, TUTOIIA U KpyTa
6.11 CumMmerpusi:  UeHTpalbHas, oceBasi U 3epkaibHasd.  lloctpoeHue
' CUMMETPUYHBIX QUTYP
Harnsigasie NpeICTaBICHUS 0 IPOCTPAHCTBEHHBIX durypax:
napajenenunen, Kyo, npusmMa, mupaMua, KOHyC, HIHIMHAD, ap u cdepa.
6.12 N300paxkenre  mpocTpaHCTBeHHbIX  Quryp.  Ilpumepsl  pa3BepTok
' MHOTOTPaHHUKOB,  LWJIMHApa ©W  koHyca. Co3manue  mojeneu
IPOCTPAHCTBEHHBIX (puryp (u3 Oymaru, mpoBOJIOKH, TUIACTUIIMHA U IPYTUX
MaTepUasoB)
6.13 [Tonstue obbema, equHUIIBI U3MepeHns oobema. O0BEM MPSIMOYTOJIBHOTO

napasuienenunesaa, kyoa
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7 KIIACC
IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NpOrpaMmbIl
Kon [IpoBepsiembie peAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibraTta
1 Yucna 1 BBIYUCIEHUS
11 BoinonHsaTe, coderas  yCTHbIE W TUCBMEHHBIE  IMPUEMBI,
' apupMeTHYecKre ACHUCTBUS C PAlIMOHATLHBIMU YU CIIAMU
Haxonute  3HaYeHWs]  YHUCJIOBBIX  BBIPAKEHUW,  NPUMEHATH
1.2 pa3zHO00pa3HbIe CIOCOOBI U TPUEMBI BBIYUCIICHUS 3HAYEHUN TPOOHBIX
BBIPAXKEHUMN, COAEPKAINX OOBIKHOBEHHBIC U JIECSITUYHBIC IPOOU
[lepexoguts OT oOXHOM (OpPMBI 3alMUCH YHCEl K Jpyrou
13 (npeoOpa3oBbIBaTh ~ AECATUYHYIO  JApoOb B  OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECATUYHYIO IPOOB)
1.4 CpaBHUBATH U YNIOPAI0YMBATH PALlMOHAJIbHBIE YKCTIa
1.5 OxpyrysaTh yncna
BBINOMHATh MPUKUAKY U OLIEHKY pe3yJbTaTa BBIYMCICHUM, OLEHKY
1.6 3HAYCHUN YHCJIOBBIX BBIPAKCHUMU. BrimonHaTs JIEUCTBUS
CO CTEMNEHSMU C HATYpaAJIbHBIMH MOKa3aTEISIMU
17 [IpuMeHATh TNpU3HAKUA JEIMMOCTH, Pa3IOXKEHHWE HAa MHOXHUTEIU
' HATypaJIbHBIX YUCEIl
Pemiats PaKTUKO-OPUEHTUPOBAHHBIE 3aja4H, CBSI3aHHBIC
C OTHOILICHHEM BEJIWYMH, MPONOPIUOHATIBHOCTHIO  BEIUYMH,
1.8 MPOIICHTAMU, HWHTEPIPETUPOBATh PE3yJbTaThl pEIICHUS 3ajad
Cc y4€TOM OTpaHUYECHUH, CBSI3aHHBIX co CBOWCTBAMU
paccMaTpuBaeMbIX OOBEKTOB
2 AnreOpanyeckue BhIpaKEHUS
21 Hcnonp3oBaTh anreOpanueckyr0o TEPMUHOJIOTMIO U CHMBOJIUKY,
' MPUMEHSTH €€ B IIPOIIECCEe OCBOSHUS yueOHOTO MaTepHalia
99 Haxonute 3HadueHHWs OYKBEHHBIX BBIPAKCHHM TIpU  3aJIaHHBIX
' 3HAYCHUSX TIEPEMEHHBIX
53 BeimonusaTe mpeoOpazoBaHusi IIEJIOTO BBIPAKEHUST B MHOTOUJICH
' MPUBEJACHUEM TTOJIOOHBIX CJIATa€MbIX, PACKPBITUEM CKOOOK
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BpInoaHAaTh YMHOXCHHNEC OJAHOYJIICHA HAa MHOTOYJICH M MHOTI'OYJICHA

2.4 Ha MHOTOWIEH, IPUMEHATh (OpMyJibl KBaJpaTa CyMMbl U KBajpaTa
pasHoCTH
OCyIIeCTBIAT pa3JIOKEHNE MHOIOUYJIEHOB HA MHOXKHUTEIH C TOMOILBIO
2.5 BBIHECEHHUS 32 CKOOKHM OOIIET0 MHOKUTESI, TPYIITUPOBKU CIaraeMbiXx,
npuMeHeHus1 (POPMYJI COKPAILIEHHOIO YMHOKEHHUS
26 [TpumeHsTh IpeoOpa30BaHNUs MHOTOUIECHOB ISl PELICHUS] Pa3IMYHbIX
' 3aJ1ay U3 MaTeMaTHUKH, CMEKHBIX IIPEMETOB, U3 PEATbHON IPAKTUKH
97 Hcnonp30BaTh CBOMCTBA CTENEHEN C HATYPAJIbHBIMU IOKA3aTEISIMU
' JUIs Ipe00pa30BaHUS BBIPAKEHUI
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHElHBIE YpaBHEHUS C OJHOM NEPEMEHHOM, NPHUMEHSA
3.1 MpaBuiia Iepexo/ia OT UCXOAHOTO YPABHEHUSI K PABHOCUIIBHOMY €MY.
[IpoBepsiTh, ABISIETCS JIX YUCIO KOPHEM YPaBHEHHUS
3.9 [IpumensaTs rpaduueckue METOAbl MpPU PEHICHUHA JIMHEHHBIX
' YPaBHEHUI U UX CUCTEM
33 [TonGupate npuMepsl ap YUCe, IBISIOLINXCS PELICHUEM JIMHEHHOTO
' YPaBHEHUS C ABYMsI IEPEMEHHBIMU
CtpouTh B KOOPJAMHATHOM MJIOCKOCTH TpadUK JUHEHHOTO YpaBHEHUS
3.4 C IBYMsl NIEPEMEHHBIMU; MOJIb3YACh rpa)MKOM, IPUBOJAUTH IPUMEPHI
pelieHus: ypaBHEHHUSI
35 Pemrats cuctemsl IByX IMHEWHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU,
' B TOM YHCJIe TpapuUuecKu
CocTaBiATh U pelaTh JUHEWHOE YPABHEHUE UM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH MO YCIIOBHIO 33Ja4M, HHTEPIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3aJa4M IOJYyYEHHBIN pe3ybTaT
4 Koopnunate! u rpadpuxu. Oynknmm
N300paxkaTh Ha KOOPAMHATHOM MNPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3aJlaHHBIM KOOpJIWHATaM, JIy4d, OTPE3KH, HUHTEPBAJIbI, 3alHCHIBAThH
YHUCJIOBBIE IPOMEKYTKHU Ha alnre0OpandyeckoM si3bIKe
49 OTmeuaTe B KOOPAMHATHOM IUIOCKOCTM TOYKH IO 33JaHHBIM
' KOOpWHATAM
43 Crpouts rpaduku nuHerHbx ¢GyHkuuid. CTpouth rpadux QyHKIUN

y =[x
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4.4

OnuceiBaTh C MOMOIIBIO (PYHKIIMNA U3BECTHBIE 3aBUCUMOCTH MEXY
BEJINYMHAMH: CKOPOCTb, BpPEMsl, PACCTOSIHUE, LEHY, KOJIUYECTBO,
CTOUMOCTb, IPOU3BOJUTENIBHOCTD, BpEMs, 00bEM PabOThI

4.5

Haxoauts 3HaueHue pyHKINUN O 3HAYCHHIO €€ apryMEeHTa

4.6

[lonumate rpaduueckuit crnoco0 TMpeACTaBICHUS W aHajdu3a
uHopMaluu, WU3BIEKaTb W HUHTEPIPETUPOBATH HUHPOPMAIUIO
U3 rpauKOB PEaThbHBIX MPOIECCOB M 3aBUCUMOCTEN

BCPO}ITHOCTI) N CTaTUCTHUKA

5.1

YutaTh HHPOPMALIHIO, TPEACTABICHHYIO B TA0IMIIAX, HA TUarpaMmMax,
NPEACTABIATh J@HHBIC B BHJE TaOJMI, CTPOUTH JHArPaAMMBI
(cTonbukoBeIe (CTOIOUATHIC) U KPYTOBBIC) 110 MACCHBAM 3HAYCHHM

5.2

OnuceiBaTh | HHTCPHPCTUPOBATL PCAJIbHBIC YHCIIOBBIC [IaHHBIC,
IIpCaACTAaBJICHHBIC B Ta6JII/I]_IaX, Ha JuarpaMmax, I"pa(bI/IKaX

5.3

Hcnonp3oBaTh JJIA OIINCaHuA JaHHBIX CTaTUCTHUYCCKHC
XAPaKTCPUCTHUKH: CPCOAHCC apI/I(l)MCTI/I‘-ICCKOC, MCAHaHa, HauOoJIbIIICE
N HAUMCHBIICC 3HAYCHMS, pa3Max

5.4

HMeTs npeacTaBiIeHUE O CIIy9aiHOM N3MEHUYNBOCTH HA IpUMEpPax 1EH,
(U3MYECKUX BEJIIMYUH, AHTPONOMETPUYECKUX JIAHHBIX, HMETh
IIPEACTABIICHUE O CTATUCTUYECKON YCTOMYUBOCTH

['eomerpus

6.1

Pacrio3naBaTh M3y4eHHBIE T€OMETPUUECKUE (DUTYPBI, OTPEIEIATh UX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TeoMeTpuueckue (Urypsl,
BBITIOJTHATh YEPTEKH MO YCIOBUIO 3adaud. V3MepsaTh JHHEHHBIC
Y YTJI0BbIE BETWYUHBI. PemaTe 3a1aun Ha BBIYUCIIEHUE JUIMH OTPE3KOB
Y BEJINYMH YTJIOB

6.2

Jenatsb rpyOyIo OIEHKY JTUHEHHBIX U YIJIOBBIX BEJIMYWH MPEAMETOB
B peajbHOM JXHU3HU, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Paznmuarh
pa3Mephl 3TUX 0OBEKTOB IO MOPSIAKY BETUUUHBI

6.3

CTpouTh 4EPTEKU K TEOMETPUUECKUM 3a/1a4aM

6.4

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIb30BaTh
MPU3HAKHU U CBOWCTBA paBHOOEPEHHBIX TPEYTOJbHUKOB IIPHU PEILICHUH
3a1a4y

6.5

HpOBOJII/ITB JJOTHUYECKHUEC pPacCCy K AICHUA C HCITIOJIB30BaHUEM
reOMCTPHUUICCKUX TCOPEM

6.6

[Tonp30BaThCA MIPU3HAKAMU paBEHCTBA MPAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIWAHbI, ITPOBEICHHON K THIIOTCHY3€
MPSMOYTOJBHOTO TPEYTOJbHUKA, B PEIICHUU T€OMETPUUECKUX 3a7a4
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6.7

OnpenensaTe napaielbHOCTh MPSMBIX C MTOMOIIBIO YIJIOB, KOTOpPHIE
oOpa3yeT ¢ HUMHU ceKkymias. OnpenensaTh NapauiedbHOCTh MPSIMbIX
C HOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJTHOW MPSIMOM O TOUEK
JIPYrou MpsiMOu

6.8

Pemarsp 3aJa4H Ha KJI€TYaTOMN 6yMare

6.9

[TpoBOAMTH BBIYMCIEHUS M HAXOJAUTh YHUCIOBbIE U OyKBEHHBIE
3HAQYEHUS YIJOB B TEOMETPUYECKHUX 33a4ax C HCIOJb30BAHUEM
CYMMBI YIVIOB TPEYI'OJBHUKOB U MHOI'OYI'OJIBHUKOB, CBOWCTB YIJIOB,
OOpa30BaHHBIX TMPH TMEPECEUCHUU [IBYX MapaIeNbHBIX MPSIMbIX
cekyllen. Pemars npakTuyecKue 3a1a4yn Ha HaXO0XKJIECHUE YTIIOB

6.10

Brnagets TNOHSATHEM TEOMETPUYECKOTO MeCTa TOuYeK. YMETh
OTpENENITh OUCCEKTPUCY YIIa M CEPEAVHHBIA TMEPICHIUKYIISP
K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK

6.11

@opMyIUpOBaTh ONPEACIICHUSA OKPYKHOCTM U Kpyra, XOp.bl
U JHaMeTpa OKPYKHOCTH, IIOJIb30BaTbCA HMX CBOWCTBAMHU. YMETh
IIPUMEHSITBH 3TU CBOMCTBA IIPU PEIICHUH 33134

6.12

Bianerb MOHATHEM ONMKMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH,
yMETh HaxoIuTh ee meHtp. [lomb3oBaThcs (akTaMu O TOM, UTO
OMCCEKTPUCHI YIJIOB TPEYTroJIbHUKA IMEPECEKAIOTCS B OJHOM TOUKE,
U O TOM, YTO CEpEOUHHbIC NEPHEHIUKYJIAPbl K CTOPOHAM
TPEYTOJbHUKA MTEPECEKal0TCsl B OJHOM TOUKE

6.13

Brnagetp mNOHATHEM KacaTelbHOM K OKPYXXHOCTH, IOJIb30BaThCs
TEOPEMOM O TMEPHEHIUKYJISIPHOCTA KacaTeJIbHOM W paauyca,
MPOBEICHHOTO K TOYKE KacaHUs

6.14

[Tons30BaThCS HpOCTef/JIHII/IMI/I ICOMCTPUYCCKNMHU HCPABCHCTBAMU,
IIOHHMMAaTh UX HpaKTI/I‘-IGCKI/Iﬁ CMBICJI

6.15

[IpoBOAUTE OCHOBHBIE T'€OMETPUYECKUE IMOCTPOCHUS C IMOMOIIBIO
LUPKYJISI U TUHEVKA

IIpoBepsieMble 3J1eMEeHTBI COAEPKAHMS

Kon IIpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 Hucna 1 BBIYMCIICHUS
Hpobu 0OBIKHOBEHHBIE U JIECSITHYHBIE, IEPEXOA OT OJHOU (HhOpMBI 3aITUCU
1.1 npobeit k apyrou. [loHsTHE palMOHAIBHOTO YHCNA, 3alHCh, CPaBHEHUE,
YHOPSAOUYUBAHUE PALMOHATIBHBIX YHCEI
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ApudmeTnueckue IeHCTBUS C pallMOHATBHBIMU YUCiaMu. Pemenue 3anaq

1.2 .
U3 peajbHON MPAKTUKU HAa YacTH, HA APOOH
13 Crenenp ¢ HaTypaJbHBIM TOKa3aTelleM: OMpeJesieHne, Mpeodpa3oBaHue
' BBIPKEHUI Ha OCHOBE OIPEACIICHHUS], 3aITUCh OOJIBIINX YUCEN
14 [IporeHTsl, 3aMMch IPOIEHTOB B BUJE APOOHU U IpOOH B BUJIE MPOLIEHTOB.
' Tpu ocHOBHBIE 3a/1a4u Ha MPOIICHTHI, PEIICHHE 33/1a4 U3 PEAIbHOM MTPaKTUKU
15 [IpumeHeHne TPU3HAKOB JEIMMOCTH, PA3JIOKEHHE HA MHOXKHUTEIH
' HaTypabHBIX YHCEIl
16 PeanpHble  3aBUCMMOCTH, B TOM 4HclIe TpsMas ©W  oOpaTHas
' HPOMOPIIMOHATLHOCTH
2 Anrebpanyeckue BbIPAKEHUS
21 IlepemeHHBIE, YUCIOBOE 3HAYECHHE BBIPAKEHUS C IEPEMEHHOM. JlomycThMBIe
' 3HAYCHUS TICPEMEHHBIX
59 [IpencraBieHure 3aBUCUMOCTH MEX]y BEJIMYMHAMH B BHUAE (POPMYJIBL
' Boruncnenus no popmynam
93 [Ipeobpa3zoBanne  OyKBEHHBIX  BBIPQKECHUH, TOXKIECTBEHHO  paBHBIC
' BBIPAXKEHUS
2.4 CBOMCTBA CTENEHN C HATYPAIBHBIM I1OKA3aTEIEM
95 Opnounensl 1 MHOTOWIEHBI. CTeneHs MHOTOWIeHa. CliojKeHne, BRIYUTAHNE,
' YMHOKEHHE MHOTOUYJICHOB
@opMynBl COKPAIIEHHOTO YMHOXKEHUS: KBaJapaT CyMMBbl W KBajpar
2.6 |pasHoctu. dopmyna pasHOCTH KBajparoB. Pa3nokeHne MHOTOWIEHOB
Ha MHOXHTEIU
3 YpaBHeHUS
31 VYpaBHEHHE, KOpPEHb YpaBHEHHsI, MpaBWia MPeoOpa3oBaHMs ypaBHEHHUS,
' PaBHOCWIILHOCTh YPaBHEHUH
3.9 JIuHeHOe ypaBHEHHUE C OJHOW MEPEMEHHOM, YMCIIO KOPHEW JIMHEHHOIO
' YPaBHEHUsI, PEIICHUE JINHENHBIX YPABHEHUN
33 CocTraBrneHne ypaBHEHUI 10 YCIOBHIO 3a7a4uu. Pelienne TeKCTOBBIX 3a/1a4
' C MIOMOIUIBIO YpaBHEHUI
3.4 JluneitHoe ypaBHEHUE C IBYMS IEPEMEHHBIMH U €0 TpaduK
CucreMa IByX JMHEHHBIX YpPaBHEHHWM C JABYyMs NIEPEMEHHbIMH. PelieHue
3.5 CUCTEM YpaBHEHHUI CIIOCOOOM MOACTAaHOBKU. [IprMephI pereHus] TEeKCTOBBIX

3aJa4 C IIOMOIIIBIO CUCTCEM ypaBHeHHﬁ
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4 Koopaunats! u rpadpuku. OyHKINU
4.1 Koopannara Touku Ha npsiMoun
4. YucnoBbie IpoOMexXyTKH. PaccTosiHre Mex Ty ABYMsI TOUKAMHU KOOPAMHATHOM
' npsSMOi
43 [IpsimoyronbHas cuctema koopauHat, ocu Ox u Oy. Abcuucca u opivHaTa
' TOYKH Ha KOOPJIMHATHOM MJIOCKOCTH
44 [Tpumepsl rpadukoB, 3ajaHHbIX GopmyiaMu. YTeHre rpa@uKoB peabHbIX
' 3aBUCHMOCTEH
4.5 [Tonsitue pyukuu. I'papuk pynkuun. CroricTBa GyHKIUN
4.6 Jluneiinas ¢pyHkius, ee rpaduk. I'paduk GyHkmu y = |X|
47 ['paduueckoe pernieHre JIUHEHMHBIX YpaBHEHUH U CHUCTEM JIMHEWHBIX
' ypaBHCHHIA
5 BeposiTHOCTB 1 cTaTuCTHKA
[Ipencrapiienre TaHHBIX B BUAE Ta0JIUIL, TUarpaMm, rpadukoB. 3anoTHEHUE
TaOJUIl, YTEHHWE M MOCTPOCHUE IuarpaMm (CTOJOMKOBBIX (CTOJIOYATHIX)
5.1 U KpYyroBbix). UreHue TrpaduKoOB peallbHBIX MpoleccoB. l3pneuenue
nHpopMaluu U3 auarpaMM M TaOJIuIl, UCIOJb30BAaHWE W WHTEPIPETALIMs
JTAHHBIX
OnucartenbHas CTaTUCTHKA: CpellHEE apuPpMeTUuecKoe, MeAuaHa, pa3max,
52 HauOoJIbIlIee M HAMMEHbIIIee 3HAYCHHs HaOopa YMCIIOBBIX JaHHBIX. [Ipumepbl
CIIy4YalHON U3MEHUYUBOCTHU
CrnydaliHbI SKCIIEpUMEHT (OMBIT) U cioydailHoe coObiTHe. BeposTHOCTh
53 |1 UacToTa. Poib ManoBEpOSITHBIX U MPAKTUYECKH JTIOCTOBEPHBIX COOBITUM
' B mpupoae U B oOmectBe. MoHeTa W uWrpajibHas KOCTh B TEOPHH
BEPOATHOCTEMN
I'pad, Bepmmna, pedbpo. Crenenp BepmmHbl. Yucino pedep u cymmapHas
54 creneHb BepiuH. [Ipencrasnenue o ceszHoctu rpada. Lenu u nuxiet. [Tytu
' B rpadax. OOxom rpada (dinepoB 1nyTth). IlpeacraBnenue 00
opueHTHpoBaHHOM rpade. Pemenue 3a1au ¢ momorbio rpados
6 ['eometpust
HauanbHble nonsatus reomerpuu. Touka, npsimMast, OTpE30K, JIyd. YToi. Buabl
6.1 yriioB. BeprukanpHble M CMExXHBIE yriabl. buccexkrpuca yrna. Jlomanas,
MHOTOYT0JIbHUK. [TapanienbHOCTh U IePIEeHIUKYISPHOCTD MPSMBIX
6.2 Cummerpuunbie  urypbl. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPHHU.

[IprmMepbl CHMMETPHUM B OKPYKAIOIIEM MUPE
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OCHOBHBIE MOCTPOEHHUS C IMOMOIIBK LUPKYJS U JUHEHKH. TpeyroapHUK.

6.3 .
BricoTa, Mennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOEpeHHBII MW PABHOCTOPOHHWI  TpeyroiabHUKU. HepaBeHCTBO
' TPEyTOJIbHHUKA
6.5 CpoiicTBa W TNpPU3HAKU PABHOOEIPEHHOIO TpeyrojibHUKA. Ilpu3Haku
' PaBEHCTBA TPEYTOJIBLHUKOB
6.6 CpoiicTBa W TpHU3HAKW MapaUlebHbIX nOpsAMbiX. Cymma  yrioB
' TPEYTrOJbHUKA. BHEIIHUE YTIIIbl TPEYTOJIbHUKA
[IpssMoyrosbHbIA  TpeyroiabHUK. CBOWCTBO MeAMaHbl NPSIMOYTOJBHOIO
6.7 TPEYroJbHUKA, MPOBEAECHHOM K THUNOTEeHy3e. lIpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTrOJBHUK C YIJIOM
B 30°
HepaBencTtBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO
6.8 0 JUIMHE JIOMaHOHM, Teopema O OOJbIIEM yriie W OOJbIICH CTOpOHE
TpeyroybHUKA. [lepnenauKysap u HakJIOHHAs
6.9 ['eomerpuueckoe wmecTto TOYeK. buccekTtpuca yriia W CepeAUHHBIN
' MIEPIICHIUKYJIAP K OTPE3KY KAK TEOMETPUUYECKHE MECTA TOUEK
OKkpyXKHOCTb M KpyI, XOpAa MW JUaMeTp, HX CBOWCTBA. B3aumuHoe
6.10 |pacnonoxenue OKpykHocth U mnpsaMol. KacarenbHas u  cekymas
K OKPY>KHOCTHU
6.11 OKpyXHOCTb, BIIUCaHHasi B yroji. BrucaHHas W ONMUCaHHAs OKPYXHOCTHU

TPEYTrOJIbHUKA
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8 KJIACC
IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kog [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHOM MPOorpaMMbl OCHOBHOT'O OOIIET0 00pa3oBaHus
pe3yJibrara
1 Yucia u BBIYKCIICHUS
Hcnonb30BaTh  HAadallbHBIE  MOPEACTABICHUSA O  MHOXECTBE
11 JNEWCTBUTEIBHBIX YUCEN JI1 CPABHEHUS, OKPYIJICHUSI U BBIYKMCICHUM,
' M300pakaTh JEHCTBUTEIbHBIC YHCIA TOYKAMU HA KOOPIWHATHOM
IIPSIMOU
[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO  KOPHS,
12 HaXOJWTh KBaJpaTHbIE KOPHU, HCHOJB3Ys] TPU HEOOXOJIUMOCTU
' KaJIbKYJISITOP, BBITIOIHATH MPE0Opa30BaHUs BRIPAXKEHUHN, COAEPIKAITUX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOMCTBA KOPHEN
13 Hcnonp3oBarh 3amucu OONBIIMX M MaJbIX YHCEN C TMOMOIIbIO
' JECATUYHBIX ApoOeit u creneneii yucna 10
2 AnreOpanueckue BbIpaXKCHUS
[IpUMEHATh TOHSTHE CTENEHU C IEJbIM IOKa3aTEeJIeM, BBIMOJIHATh
2.1 npeoOpa3oBaHusl BBIPAKCHUH, COJACPKAIIUX CTEICHH C IEIbIM
MOKa3aTeseM
BrIMONMHATE  TOXKIECTBEHHBIE  MpeoOpa3oBaHUs  pallMOHAIBHBIX
2.2 BBIDQKCHUM HA OCHOBE TMpPaBWI JICMCTBUM HAJ MHOTOYWICHAMU
U anredpandyecKuMu ApoosiMu
2.3 PacknaapiBaTh KBaApaTHBIA TPEXUJIEH HA MHOKUTEN
24 [IpuMeHsTh TpeoOpa3oBaHus BBIPAKEHUN ISl PEUICHUS Pa3TuIHBIX
' 3a/1a4 U3 MaTeMaTUKU, CMEXKHBIX MTPEIMETOB, U3 PEATHbHOU MPAKTUKHU
3 VYpaBHEeHHS U HEPABEHCTBA
Pemiarh nuHeElHbIE, KBaJpaTHbIE YpaBHEHHS U PallMOHAJIbHbIE
3.1 YpaBHEHUSI, CBOJIAIINECS K HUM, CUCTEMBI JBYX YpaBHEHUU C JABYyMS
nepeMeHHbIMU
IIpoBoauTE NPOCTEHIINE WCCIEAOBAHUSA YPABHEHUW U CHUCTEM
3.2 ypaBHEHUW, B TOM 4YHCI€ C TPUMEHEHHEM TpadudecKux
' MpeACTaBIeHU (yCTaHABIMUBAaTh, UMEET JIM YPaBHEHHE WJIM CHCTEMa
YpaBHEHHM PEIICHHUS, €CIIH UMEET, TO CKOJIBKO, U IIpoUee)
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3.3

[lepexoguts OT cioBecHOM (OPMYJIUPOBKM 3aJayd K €€
anredpanyecko MoOJIeTM € TMOMONIBI0 COCTaBJICHUS YpPaBHEHUS
WIM CHCTEMBl YpAaBHEHUH, HWHTEPIPETUPOBATH B COOTBETCTBHUHU
C KOHTEKCTOM 3aJa4M MOJYyYEHHBIN pe3yabTaT

3.4

[IpuMeHATh CBOKMCTBA YHCIOBBIX HEPABEHCTB JIJI1 CPAaBHEHUS, OLICHKH,
pelIaTh JUHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHON U UX CUCTEMBI,
naBaTh  TrpaUYecKyr0  WIUIIOCTPAIMI0  MHOXECTBA  PEIICHUI
HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUH

4.1

[lormmMaTe W WCMOIB30BaTh (PYHKIIMOHAIBHBIC TOHATHS € S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAUYEHUS), OINPENETATh 3HAYCHUE
GyHKIMM MO0 3HAYEHUIO apryMeHTa, ONpeJeNsTh CBOMCTBA (QyHKIUU
o ee rpaguky

4.2

K
Crpouts TpadUKH SIEMEHTAPHBIX (QYHKIHHA Buma: Y=_, y = X,
X

— 3 _ o o
y = X°, Y = |X|, onuchIBaTh CBOWCTBA YHMCIOBOH (PYHKIIMU IO €€
rpapuKy

BGPOHTHOCTB N CTaTUCTHKA

5.1

W3Bnekate M mpeoOpa3oBbiBaTh HH(OpPMAIKIO, MPEACTABICHHYIO
B BHJIC TaOJIMII, AUArpaMM, TpaduKOB, MPEACTABIATh JaHHBIC B BUJC
TabauI, AuarpamMm, rpadukos

5.2

OnuceiBaTh JaHHBIC C IIOMOIIBIO CTAaTHCTHYCCKUX IOKa3aTeleH:
CpeIHUX 3HA4YCHWH W Mep pacceMBaHus (pa3Max, JIUCTIepCHs
U CTaHJApTHOE OTKJIOHEHHUE)

5.3

HaxoauTh 4acTOTHI YHCIOBBIX 3HAUYEHHUH M YaCTOTHI COOBITHH, B TOM
YHCJIE 110 pe3yJbTaTaM U3MEPEHHUIN U HaOII0eHU

5.4

Haxonuth BEpOSTHOCTH CIy4aWHBIX COOBITUN B OMbBITAX, 3Has
BEPOSTHOCTU DJIEMEHTapHBIX COOBITHI, B TOM 4YHCIE B OIbITAX
C PaBHOBO3MOKHBIMH 3JIEMEHTaAPHBIMU COOBITUSAMHU

5.5

Hcnone3oBate  Tpaduueckue  MOAENW:  JCPEBO  CIy4allHOTO
AKCIIEPUMEHTA, TUarpaMMBbl Diliepa, YuCcIoBas npsMas

5.6

OnepupoBaTh MNOHSATUSIMUA: MHOXECTBO, MOAMHOKECTBO; BBINOJIHSTH
omepald  HaJl  MHOXECTBaMH: OOBEIMHEHUE, IepeceueHue,
JIOTIOJIHEHHUE; TEPECUHCIATh  DJIEMEHTBl MHOXECTB, MPHUMEHSTh
CBOMCTBA MHOKECTB
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5.7

Hcnonb3oBaTh rpaduyeckoe MpeACTaBICHUE MHOXXECTB W CBS3EH
MEXIy HUMHU JUIsI ONMUCAHUS TPOILIECCOB W SIBIICHUH, B TOM 4YHUCIE
IIPU pELICHUU 3a]1a4 U3 APYTUX yueOHBIX MIPEAMETOB U KYPCOB

['eomerpus

6.1

Pacno3naBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJLHUKOB, UX DJIEMEHTHI,
MOJIb30BaThC MX CBONCTBAMHU TMPU PEUICHUH T€OMETPUUECKUX
3a1a4

6.2

[TpuMeHSTh CBOWCTBA TOUYKM IEPECCUCHUS] MEIMAaH TPEYroJbHUKA
(meHTpa Macc) B pelieHruy 3a1a4

6.3

Brnagete moHsATHEM CpeaHEW JHUHUM TPEYroJIbHUKA W TpaICIuu,
MPUMEHATh WX CBOMCTBAa IPU PEIICHUM TEOMETPUUYECKUX 3ajad.
[Tonb3oBatbes Teopemort Dajeca U TEOPEMOM O MPONOPLIMOHAIBHBIX
OTpPE3Kax, MPUMEHATh UX ISl PEIIEHUS] TPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsATh NpPU3HAKKM TMOAOOMS TPEYrOoJbHUKOB B  PEIICHUU
T€OMETPUYECKUX 3a7a4

6.5

[Tonb3oBaTees Teopemoit [ludaropa nmst pemieHus reoMeTpUIecKuX
U npakThuueckux 3amad. CTpouTh MaTEMAaTHYECKYI0  MOJIEb
B IIPAKTUYECKUX 33/1a4aX, CAMOCTOSITEIBHO JIEJaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIIHE IJTUHBI

6.6

Branerp MOHATHSMM CHUHYCAa, KOCMHYCAa M TaHIE€HCA OCTPOTO yIJia
PSAMOYTOJIBHOTO TpeyroibHuKa. [lonp30BaThCsd ITUMH TOHATUAMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Bbruncnsate (paznuuHbIMM - crioco0aMu) IUIOIIAAb TPEYToJIbHUKA
U TUIOIIAJIM MHOTOYTOJBHBIX (UTYyp (MONB3YsCh, TIE HEOOXOIUMO,
KAJIbKYJIATOpOM). [IpMEHSATh MOMyYeHHbIE YMEHHS B MPAKTHUYECKUX
3aa4ax

6.8

Brnangerp  MOHATHSIMM ~ BIIMCAHHOTO W LEHTPAJIbHOTO  YIUIA,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, YIjax MEXAY XOpAaMu
(CeKylMMH) M yTiie MEX]y KacaTelbHOW M XOpAOW NpHU pPELICHUU
reOMETPUYECKUX 3a1ad

6.9

BJ'IaJleTB IMOHATUCM OIMMCAHHOI'O YCTBIPECXYI'OJIbHUKA, IMPHUMCHATD
CBOMCTBA OIMHMCAHHOTO YCTBIPCXYTOJIbHUKA IIPpU PCIICHUHA 3a1a4

6.10

[IpyMeHATP TONYYEHHbIE 3HAHUA HAa T[PAKTUKE — CTPOUTH
MaTeMaTHYECKUE MOJENIN Ul 3a7a4 PEajJbHOU XKU3HU U NPOBOIUTH
COOTBETCTBYIOIIME  BBIUMCICHHUS C  TNPUMEHEHHEM  MOJ00us
U TPUTOHOMETPUH (IIOJIb3YSICh, II€ HEOOXO0IUMO, KaJbKYISTOPOM)
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IIpoBepsieMblie 3J1IeMEHTbI COIEPKAHUS

Kon [IpoBepsiemMblii AIIEMEHT COJIeP KAHUS
1 Hucna 1 BBIYMCIICHUS
11 KBagpatHeiii kopeHp u3 uuncina. [loHstue o0 HppalMOHAIIEHOM YHUCIE.
' JlecsiTuuHble MPUOIMKEHUS UPPALIMOHATIBHBIX YUCET
CpoiicTBa apu(METHYCCKUX KBAJAPATHBIX KOPHEW HW WX MPUMCHCHHE
1.2 K  MpeoOpa3oBaHUIO  YHUCIOBBIX  BBIPQKEHHUM M BBIYHCICHUSM.
JlercTBUTENBHBIC YMCTIA
1.3 | CteneHs c LenbIM MOKa3aTeNeM U ee cBoiicTBa. CTaHAapTHAsS 3alKUCh YUCIIA
2 Anrebpanyeckue BBIPKECHUS
21 KBagpatHeli  Tpexuies, pa3lIOKEHWE  KBAApaTHOIO  TpEX4JIeHa
' Ha MHOYXHUTEIIN
2.2 AnreOpandeckas 1pods. OCHOBHOE CBOMCTBO aJireOpandecKo Apoou
2.3 CrnoxeHue, BBIYMTaHUE, YMHOKECHHE, JIeJICHHE anreOpandecKux apooei
2.4 PanmonanbHbIe BRIp@KEHUS U UX IPEOOpa30BaHUE
3 VYpaBHEHUS 1 HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBaJpaTHOTO YpaBHEHMS.
' Teopema Buera
3.2 Pemrenue ypaBHeHUHN, CBOAAIIMXCA K JIMHEMHBIM M KBaIPATHBIM
3.3 [Ipocreitmue 1poOHO-palIMOHATEHBIC YPABHEHUS
['paduueckas naTEepIpeTanysi ypaBHEHHM C IBYMS MIEPEMEHHBIMU U CUCTEM
3.4 JMHEWHBIX YPAaBHEHUH C IBYMS IepeMeHHbIMU. [Iprmepsl pemenus cucrtem
HEJTMHEHHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
3.5 Petienre TEeKCTOBBIX 33724 aNreOpanvdeckum crocooom
3.6 | UucnoBbie HEpaBEHCTBA U X CBOMCTBA
3.7 HepaBeHCTBO € 01HOM IEPEMEHHOU
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPABEHCTBA C OAHOU MEPEMEHHON
3.10 | CucTeMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
4 OyHKIIUN
41 [Tonstne ¢ynakuuu. OOMacTy omNpeneseHUuss W MHOXKECTBO 3HAYCHHMA
' ¢ynakiuu. CiocoOsl 3aanus QyHKITUI
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42 | I'padux pynkuuu. YreHue cBONCTB PyHKIMHU 1O €€ rpaduKy
4.3 | IIpumepsl rpadukoB GyHKIUH, OTPaXKAIOMINX peaTbHbBIE MPOILIECCH
44 OYHKIMY, ONKCHIBAIOIIME TPSIMYI0 M OOpaTHYyI0 MPONOPLUHUOHAIILHBIC
' 3aBHCUMOCTH, UX TPadUKH
4.5 Oyakmun Yy = X5, y = X°
46 | Oynkuum Y =+/X,y=X|
4.7 ['padmyeckoe pelieHre ypaBHEHUI U CUCTEM YPaBHEHUH
5 BeposiTHOCTB 1 cTaTUCTHKA
5.1 |IIpencraBneHue JaHHBIX B BUAE TAOIUI, TUarpamm, rpagukoB
59 MHOXkeCTBO,  3JIEMEHT  MHOXKECTBa,  HOAMHOXecTBo.  Omepauuu
' HaJl MHO’KECTBaMHU: 00BbEIMHEHNE, IEPECEUCHHE, JOTIOJIHEHNE
5 3 CpoiictBa  omepauuii ~ HaJ  MHOXKECTBAMHU: NEPEMECTUTENBHOE,
' COYeTaTeNIbHOE, PACTIPEACIUTENIBHOE, BKIIOUECHUS
5.4 Hcnonp3oBanne rpaguueckoro MpefCTaBICHUsS MHOMXECTB IS OMHUCAHUS
' peaJIbHBIX IPOLIECCOB U SBJICHUH, IPU PELICHUH 3a/1a4.
55 N3mepenue paccemBaHus JaHHBIX. Jlucniepcus U CTaHAApTHOE OTKIIOHEHHE
' YHCIIOBBIX HA0OpPOB. JlnarpamMma paccenBaHus
DOnemeHTapHble COOBITHS ciyyaiiHoro omnbita. CoydailHble COOBITHS.
56 BepositHocTn coObITHiA. ONBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU
' coObitusiMu.  CrydaiiHpiii  BeIOOp. CBs3b  MEXAY MAaJOBEPOSTHBIMHU
Y TIPaKTHUYECKU JOCTOBEPHBIMH COOBITHSIMH B IPUPOJIE, OOIIECTBE M HAYKE
HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYIIECTBOBAHHE
5.7 BUCSYEH BEpIIMHBI, CBSI3b MEXIY YHCIOM BEpIIMH M YHUCIOM pebep.
[TpaBuio ymHoxeHnus. Pemenue 3amgayd ¢ moMmoniso rpados
[IpotuBomnomnoxueie coObiTusi. Jmarpamma Ditnepa. OObenuHeHue
5.8 |u mepeceyenue coObiTuii. HecoBmecTHbie coObiTusi. Dopmyna crioxeHUs
BEPOATHOCTEMN
5.9 YcnoBHas BeposTHOCTE. [IpaBuio ymHoxeHus. HezaBucumbie coObITHS
[IpeacraBnenre SKcnepuMeHTa B Buiae JepeBa. Pemienune 3amau
510 |Ha HaXOXKJCHHE BEPOSITHOCTEH C TOMOINIBIO JIepeBa CIy4yalHOTO
AKCIIEPUMEHTA, AUarpaMm Ditsiepa
6 ['eometpus
6.1 UYeteipexyronpauku. [lapamnenorpamMmm, ero npu3Haku U CBOMCTBA
6.2 [IpssMoyTroIbHHK, pOMO, KBAJpAaT, UX TIPU3HAKHA U CBOMCTBA
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Tpamenusi, paBHOOOKas  Tpamernusi, €€ CBOWCTBA W  TPHU3HAKW.

6.3
[IpsamoyroJibHas Tpaneuus
6.4 Meron ynsoenus menuansl. LlenTpanbsnas cummerpusa. Teopema daneca
' U TEOpEMA O MPOIMOPIIMOHATBHBIX OTPE3KAX
6.5 Cpennue TuHUY TpeyrojbHUKa U Tpaneuuu. LleHTp Macc TpeyroiabHHUKa
6.6 [lonobue TpeyronpHUKOB, K0d(pduiueHT mnoaodus. IlpusHaku momoOus
' TPEYroJbHUKOB. [[pMeHeHne no100Ms Npy PEIICHUH MPAKTHYECKUX 3a/1a4
6.7 @opmynel U1 IUIOHIAAM  TPEYroJibHMKA, Mapajuiesiorpamma, pomba
' U TpaIeuu
6.8 CaoiicTBa 1uiomaae reomerpuueckux (uryp. OTHOIIEHHE IUIOMAACH
' noJ00HBIX PUTYD
6.9 Brruucnenue miomasei TpeyroibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu  pereHun
' MPAKTUYECKUX 3a/1a4
CuHyC, KOCMHYC, TAaHT€HC OCTPOIO yrila MPsIMOYTOJIHOTO TPEYrOJIbHUKA.
6.11 |OcHOBHOE TPUTOHOMETPUYECKOE TOXIECTBO. | PUTOHOMETPHYCCKHE
¢bynkuuu yriaos B 30°, 45° u 60°
6.12 BriucanHble U LEHTPAJIbHBIE YTJIBI, YTOJ MEXIY KacaTeIbHOHW M XOPJIOH.
' VYTIiabl MEXIY XOpJIlaMH U CEKYIIUMU
6.13 | BiucanHble U OMMCAHHBIE YETHIPEXYTOJIbHUKH
6.14 B3auMHoOe pacrnonoxeHue ABYX OKpykHOCTed. KacaHue OKpyx HOCTEM.

OO6mue kacaTenbHbIE K IBYM OKPYKHOCTSIM
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9 KUIACC
IIpoBepsieMble TpeOOBAHUSA K pPe3yJibTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpamMmMbl
Kon [IpoBepsiemMble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOTO o0pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO O0IIETO0 00pa30BaHMUs
pe3ynbTaTa
1 Yucna 1 BBIYUCIEHUS
11 CpaBHUBATH U yHOPSIOYMBATH PALMOHAIIBHBIE U UPPALIMOHAIBHBIC
' yucia
BoinonHaTh aprudMeTndeckre NeUCTBUS C PallMOHATIbHBIMU YUCIIAMH,
1.2 coueTasl YCTHbIC M MHUCHbMEHHBIC MPHUEMBI, BBINOJIHATh BBIYUCICHUS
C UppalMOHAIIBHBIMUA YUCIIAMHU
13 HaxoauTe 3HaueHHs CTENIEHEH C LIEJIBIMUA MOKA3aTeNsIMU U KOPHEW,
' BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKECHUIN
14 OkpyrisiTb  ACUCTBUTENBHBIE  YHUCHA,  BBINOJHATh  IPUKUIKY
' pe3yJibTaTa BRIYUCICHUH, OLIEHKY YHCJIOBBIX BBIPAKEHUN
2 YpaBHEHUS U HEPABEHCTBA
51 Pemate  nuHeEWHbIE U KBajpaTHbIE ypaBHEHUS, ypaBHEHUS,
' CBOJSIIIMECS K HUM, IPOCTEHIINE TPOOHO-PALIMOHATIbHBIE YPAaBHEHUS
Pemats cucTeMsl AByX JINHEWHBIX YPABHEHHM C IBYMS ITIEPEMEHHBIMU
2.2 Y CUCTEMBbI IBYX YPaBHEHUH, B KOTOPHIX OJTHO YpPaBHEHHUE HE SIBJIACTCS
JIMHEVUHBIM
Pemarp TekcToBBIE 3a7aun anreOpanyeckuM CrocoOOM € MOMOIIBIO
2.3 COCTaBJICHUSI YPaBHEHUsI WM CHUCTEMbI JBYX YpaBHEHUU C JBYMS
MEPEMEHHBIMU
[IpoBOaAUTE TPOCTEHIINE WCCICAOBAHUS YPAaBHEHUW U CHUCTEM
ypaBHEHHH, B TOM 4HCJI€ C NPUMEHEHHEM TpapuyecKux
24 NpEICTABICHUM (HampumMmep, yCTaHaBJINBATh, uMeeT  JI
YpaBHEHHE WJIM CUCTEMa YpPaBHEHUN pEIICHUs, €CIU HMEET,
TO CKOJIBKO)
Pemiate  nuHElHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
2.5 n300pa)xkaTh pelieHre HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3aITUCHIBATH
pELIEHHE C OMOIIBIO CUMBOJIOB
26 Pemate cuctembl JIMHEWMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
' BKJIIOYAIOIIME KBAJpPaTHOE HEPaBEHCTBO, H300pakaTh pEILICHUE
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CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpHMOﬁ, 3aIIMUChIBATh PCIICHUC
C IIOMOIIIBIXO CUMBOJIOB

2.7

Hcnonp3oBaTh HCPABCHCTBA IIpHU PCHICHUU PA3JIMIHBIX 3a1a4

OyHKIUU

3.1

PacrmosnaBath  (QYHKIMH  W3YYEHHBIX  BHJIOB.  IlOKa3bIBaTh
CXEMaTHYECKH  pacIojoKeHHe Ha  KOOPAMHATHOW  IUIOCKOCTH
. _ _ _ — a2
rpadukoB pyukumii Buga: Y= kX, y=kx+b, Y=_,y=ax"+bx+c
X
B 3aBHCUMOCTH OT 3HA4YeHHUH K03()()UIMEHTOB, OMUCHIBATh CBOWCTBA

byHKIMMA

3.2

[Ioka3piBaTh CXEMaTHMYECKU PacCIIOJIOKCHHUC Ha KOOpIIHHaTHOﬁ

mockocTu rpadukoB GyHKIUNA BUga Y =K , V¥ = [X| u onmceIBaTh

CBOMCTBa (DYyHKIIMIA

3.3

Crpoute M wu300pakaTh CXEMaTHUECKU TrpapuKyd KBaJApaTUUHBIX
(yHKUMHA, ONMHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (PYHKUUNA MO UX

rpadukam

3.4

Pacnio3naBaTh KBaJgpaTHUHyI0 (QYHKLHIO 1O (opMyse, TPUBOAHUTH
IpUMEpPbl KBaApaTHUYHbIX (YHKUUA M3 peadbHOW KU3HU, (PU3UKH,
reOMETpUn

Apudmernueckas 1 reOMETpUYECKas IPOrpeccuu

4.1

Pacnio3naBaTh apuMETHYECKYI0O U TEOMETPHUECKYIO MPOTPECCUH
MIPU pa3HbIX crioco0ax 3aaaHus

4.2

BBINONMHATE BBIYMCIEHUS C HUCHOJIb30BaHUEM (OpPMYNT N-ro dWiieHa
apu(PpMETUYECKON M T€OMETPUYECKON MNPOrpeccuid, CyMMbI MEPBBIX
N YICHOB

4.3

I/I306pa>1<aTb YICHBI ITOCJICOOBATCIbHOCTH TOYKAMHU Ha KOOpI[I/IHaTHOI\(JI
IIJIOCKOCTH

4.4

Pemate 3amaun, CBSA3aHHBIE C YMCIOBBIMH IOCIJIEIOBATEIBHOCTSIMH,
B TOM UYHCII€ 33Ja4d W3 PEAIbHOM JXH3HU (C HCIOJIb30BAHHEM
KaJIbKYJISTOPA, TU(PPOBBIX TEXHOJIOTHIA)

BeposaTtHoCcTh U cTaTUCTHKA

5.1

W3Bnekate W mpeoOpa3oBbiBaTh HH(POpPMAIKIO, TPEACTABICHHYIO
B pa3IMYHBIX MCTOYHWUKAX B BHJE TaOJMI], AWarpamMm, rpaukos,
MIPE/ICTABIIATH IAaHHBIE B BUIE TaOJIUII, AHarpaMM, rpadukon
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5.2

Pematn 3aJladn OpPraHu30BaHHBIM nepe6op0M BApHUAHTOB, a TAKXKC
C HUCITIOJIB30BaAHUCM KOM6I/IHaTOpHBIX IMpaBHII 1 MCTOOOB

5.3

HMcnonp30BaTh oONHUCATEIbHBIC XapaKTCPUCTUKN JIA MaCCHUBOB
YUCJIOBBIX MOAHHBIX, B TOM YHCJIC CPCAHHC 3HAYCHUA U MCPbI
PpaCcCCUBaHUA

5.4

HaxonuTh 4acToThl 3HAYEHUNW M YACTOTHI COOBITHS, B TOM YHCIIE
MOJIB3YSCh pe3yJibTaTaMU MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTh BEepOSTHOCTH CIIy4alHBIX COOBITHI B M3YYEHHBIX OIbBITAX,
B TOM YHCIIE B OIbBITAX C PABHOBO3MOXHBIMHU 3JIEMEHTapPHBIMU
COOBITUSIMU, B CEPUSIX HUCIBITAHUN 10 TMEPBOr0 yCIEXa, B CEPUsX
WCTIIBITAaHUN bepHyIium

5.6

HMMeTh mpeacTaBieHUE O CIIy4alHOM BEJIUYMHE W O PaCIpEAcIICHUN
BEPOSITHOCTEMN

5.7

NmMeTh mipeAcTaBiIeHUE O 3aKOHE OOJBIIUX YHUCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CJIy4YailHOM HM3MEHUYMBOCTH M O POJIM 3aKOHA
OOJIBILIMX YKCE B IPUPOJIC U OOIIECTBE

['eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUU OCTPHIX YIJIOB, HAXOAUTH C UX
MOMOIIBIO PA3JIMYHBIE BJIEMEHTHI MPSMOYTOJBHOIO TPEYrOJbHUKA
(«pemieHue MPSIMOYTOJIbHBIX TPEYTOJLHUKOBY ). Haxoauts
(C TOMOIIBbIO KAJIbKYJSITOpA) JJIMHBI W YIJbl JJI HETaOJUYHBIX
3HAYCHUH

6.2

[Tonp30BaThCA dbopmynamu MIPUBEIACHHUS 151 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUJII HAXOXKIECHUS COOTHOLLICHUU
MEX1y TPUTOHOMETPUYECKUMH BETMYNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUII HAXOXKICHHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY),
IIPUMEHSITh UX IIPHU PEIICHUU T€OMETPUYECKUX 3a1a4

6.4

Brnanets moHsTHAMEH TIpeoOpa3oBaHUS MOI00MS, COOTBETCTBEHHBIX
AJIEMEHTOB TOA00HBIX (uryp. [lomp3oBaThCs CBOMCTBAMHU TOI00US
MPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIIATH JJIMHBI M HaXOIUTH YTJIBI
y nmojio0HbIX puryp. [IpumeHsaTh CBOMCTBA OA00US B MPAKTUYECKUX
3ajadyaX. YMETh TMPUBOJUTH MPUMEPHl  MOAOOHBIX  GUTYpP
B OKpYXaloIlleM MUpe

6.5

[Tonmp30BaThcss TeOpeMaMHd O TPOU3BEICHHHM OTPE3KOB  XOPI,
O MIPOM3BEICHNN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU
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6.6

Ilonp30BaTbCd  BEKTOpaMH, IOHUMAaTb HUX  TI'€OMETPUYECKUU
U (QU3NYECKUN CMBICI, MPUMEHSITh UX B PEIICHUH T€OMETPHUYECKUX
u pusnveckux 3aaa4. [[puMeHsITh CKaIsipHOE MIPOU3BEICHNE BEKTOPOB
JUISL HAXOXKJICHUS JUIMH U YIJIOB

6.7

[Tonp3oBaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IIPUMCHATH €TO
B PCIICHHUU T'COMCTPUICCKUX U IIPAKTUYCCKHUX 3a1a4

6.8

Brmagerp NOHATHAMM  TIPaBUJIBHOIO  MHOTIOYTOJIBHUKA,  JUIMHBI
OKPY’KHOCTH, IUIMHBI yI'M OKPYKHOCTH W PaJUaHHOM MEphl yIJIa,
YMETh BBIUHCIATH IUIOIIAAbL Kpyra M ero dacrted. IIpumeHsaTs
IIOJTyYEHHBIC YMEHHUSI B TPAKTUYECKUX 3a/1a9ax

6.9

Haxonuthb ocu vy IEHTPbl CUMMETPUU QUTYD, TPUMEHSTD ABHKCHUS
MJIOCKOCTHU B MPOCTEUIINX CIydasix

6.10

[IpuMEHATh TOJydYeHHBIC 3HAHUS Ha TPAKTHKE — CTPOUTH
MaTEeMaTHYECKHE MOJICIH I 3a7ad peajlbHOW JKU3HH W MPOBOJUTH
COOTBETCTBYIOIIME  BBIYMCICHHS C  NPUMEHEHHEM  TOJ00Us
U TPUTOHOMETPUYCCKHX (QYHKIMH (TIOJIB3YSICh, TJIe€ HEOOXOIMMO,
KaJIbKYJISITOPOM)

IIpoBepsieMble 3J1eMEHTBI COAEPKAHUS

Kon IIpoBepsieMblii 3IEMEHT COJIEPIKAHMS
1 Hucna v BBIYMCIICHUS
11 PanmonanpHbie yncia, nppalmoHaIbHbIE YKMCiia, KOHEYHbIE U OECKOHEUHBIE
' JCCSATHYHBIC TPOOH
MHOXECTBO JEHUCTBUTEIIBHBIX YHWCEN, JCWCTBUTENIBHBIE YHCIA Kak
12 OeCKOHEYHbIE JECATUYHBIC ApoOu. B3auMHO OHO3HAYHOE COOTBETCTBHUE
' MEXAY MHOXKECTBOM JCHCTBUTEIBHBIX YHMCEI W KOOPAWMHATHOW MPSMO.
CpaBHEHUE NEVCTBUTEIBHBIX YUCEI
1.3 Apudmerrnyeckue NeUCcTBUS C IeUCTBUTEIbHBIMUA YUCIaMHU
N3mepenust, npuOimkeHus, oleHKU. Pa3mepbl OOBEKTOB OKPYKAIOIIETO
14 MHpa, IIUTEIHHOCTH MPOIECCOB B OKpykatomieM wmupe. [IpubmnkenHoe
' 3HaQYCHUE BEJIWYWHBI, TOYHOCTb MpuOMMKeHus. OKpyrieHue 4Yucel.
IIpuknaka 1 OLlEeHKA pe3yabTaTOB BHIUYNUCICHUN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS C OJTHOM IEPEMEHHOM
2.2 JIunenHoe ypaBHeHue. Pelienue ypaBHEHUN, CBOISIIUXCS K JIMHEWUHBIM
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2.3 KBanpaTHoe ypaBHeHue. Penienue ypaBHEHUM, CBOASIIMXCS K KBaIPATHBIM
24 buxkBanpatHoe ypaBHeHue. Ilpumepsl pemieHuss ypaBHEHUN TpeTben
' U YETBEPTOM CTENEHEH pa3sioKeHUEM Ha MHOKUTEITU
2.5 Pemenue npoOHO-paimoHaIbHBIX YPaBHEHUN
2.6 | Cucremsl ypaBHEHUI
2.7 | YpaBHeHHE ¢ IByMS IEPEMEHHBIMH U €T0 rpaduk
2.8 | Pemenue cucteM ABYX JIMHEWHBIX YPaBHEHUU C IByMs ITE€PEMEHHBIMU
29 Petenue cuctem IByX ypaBHEHH, OTHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPO# CTEIIEHU
2.10 | I'paduueckas MHTEpIPETALHSI CUCTEMBI YPAaBHEHUH C ABYMS NIEpEMEHHBIMU
2.11 | Pemenne TEKCTOBBIX 3a71a4 anreOpandecKuM CriocooomM
2.12 | YucnoBble HEpaBEHCTBA M UX CBOWMCTBA
2.13 | Pemienuie TMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.14 | Pemienne cucTeM JIMHEWHBIX HEPABEHCTB C OJTHOM MMepeMEHHON
2.15 | KBagpaTHble HEpaBEHCTBA
216 ['padmyeckas nHTEpHIpeTAIMsI HEPABEHCTB U CHCTEM HEPABEHCTB C JABYMSI
' nepeMEHHBIMU
3 OyHKIU
31 KBagpatuunas gynkius, ee rpaduk u cBoiictBa. [lapabona, koopauHATHI
' BEPIIMHBI 1TapaboJIbl, 0Ch CAMMETPHUH MTapa0OJIBI
3.2 | I'paduxu dpynxmmii y = kx, y = kX + b u ux cBoricTa
3.3 I'padukn Gpyrxumit Y = _,y = X 1 ux cBO#icTBa
X
34 | T'paduxu pynkumit Y =+'X,y =|X| u ux ceoiictBa
4 YucnoBble MOCIIEA0BATEILHOCTH
OmnpeneneHre M CHOCOOBI 3aJaHUSl YUCIOBBIX IOCIIEIOBATEIbHOCTEH.
4.1 3ajaHue MOCNeI0BaTEIbHOCTH PEKYppeHTHOU (opmynoil u (opmynoi
N-TO YjIeHa
4. Apudmernueckas nporpeccusi. Dopmynsl N-ro uieHa apupMeTUIeCKOn
' MIPOTPECCHH, CYMMBI TIEPBBIX N YWICHOB
43 I'eomerpuueckas mnporpeccusd. Popmyiibl N-TO 4YjieHa TE€OMETPUUECKON

MPOrPECCHUH, CYMMBI IIEPBBIX N YJIECHOB
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N300paxeHne 4iaeHOB apHUPMETHUECKON M T€OMETPHUYECKOW MpOrpeccHii

4.4 TOYKaMH Ha KOOPJUHATHOM IJIOCKOCTHU. JIMHEHMHBIN U SKCIIOHEHIUAIbHBIN
poct
4.5 | Co>xHbIE NPOLICHTHI
5 BeposiTHOCTB 1 cTaTUCTHKA
[IpenactaBnenne MaHHBIX B BUAE TaOMWIl, [auUarpamMM, TpaguKOB,
5.1 WHTEpOpeTalysl JaHHbIX. YTeHWe W NOCTpoeHHe TabauL, Auarpamm,
rpauKoB MO peaabHbIM JIaHHBIM
5.2 [TepectanoBkHu U hakTOpHaT
5.3 CoueTaHus ¥ YUCIIO COUYETAHUIN
5.4 Tpeyronsuuk [ackans. Pemenue 3a1a4 ¢ UCronb30BaHEM KOMOMHATOPUKH
55 ['eomerpuyeckas BepoATHOCTh. CiydailHbIA BBIOOP TOYKH U3 (PUTYPHI
' Ha IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH
5.6 UcnbiTanue. Ycenex u Heynada. Cepuist HICOIBITAaHUM 10 IEPBOTO ycexa
57 Cepus ucnibitanuii bepaysnnu. BeposTHOCTH COOBITUI B CEpUU UCTIBITAHUI
' bepnyniu
5.8 CitydaiiHas BEJIMUYMHA U PACTIPEICIICHHE BEPOSTHOCTEN
59 MaremaTtudeckoe oxujaaHue u aucnepcus. [IpuMepbl MaTeMaTH4eCKOro
' OXKHMJIaHUS KaK TEOPETUYECKOTO CPEITHETO 3HAUCHUS BEJIMUHUHBI
510 MaremaTH4ecKoe O0XKHUJIAHWUE W JIUCIIEPCUS CIIyYallHOW BEJIWYHMHBI «YHUCIIO
' YCIIEXOB B CEpUH MCHIBITAHUN bepHyum»
511 [TousTre o 3akoHe OonbIIMX uncell. 3MepeHne BEpOSITHOCTEN C TOMOIIbIO
' 4acTOT. PoJib ¥ 3HaueHUE 3aKOHA OOJIBIITUX YHUCEI B MPUPOJIE U 0OIIEeCTBE
6 I'eomeTpus
6.1 Cunyc, xkocunyc, Tanredic yraoB or 0 gmo 180°. OcHoBHOE
' TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEACHUS
Pemenne TtpeyrosbHukoB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB.
6.2 Pemienne mnpakTU4YeCKHX 3ajay C MCHOJIb30BAHHUEM TEOPEMbl KOCHUHYCOB
U TEOPEMbI CHHYCOB
6.3 ITpeo6pazoBanme mogodus. [1ogo0me COOTBETCTBEHHBIX AJIEMEHTOB
6.4 TeopemMa 0 TPOU3BEIECHUU OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
' OTPE3KOB CEKYIIUX, TEOPEMA O KBaIpaTe KacaTeIbHOM
6.5 Bektop, muHa  (MOIyZb)  BEKTOpA, COHANpPAaBJIEHHbIE  BEKTOPBI,

ITPOTHUBOIIOJIOKHO HAIPABJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTL BEKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpAllMM HaAJZ BCKTOPaAMMU. Paznoxenue BCKTOpa
I10 ABYM HCKOJIJIMHCAPHBIM BCKTOPAM

Koopaunatel Bekropa. CKaJsipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE

66 JUIS HaXO0X/I€HU JUIMH U YTJIOB
JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y PABHEHHUSI IPSIMOM U OKPY’KHOCTH

6.7 | B KOOpAMHATAaX, IEPECEUECHUE OKPYKHOCTEN U MpsAMBbIX. MeToa KoopauHat
U €0 MPUMEHEHUE

6.8 | [IpaBuibHBIE MHOTOYTOJIBHUKU

6.9 JlinHa OKpy>KHOCTHU. ['pajtycHast u paaraHHas Mepa yria, BBIYMCICHUE JJINH

' JyT OKPYXKHOCTEH
6.10 |Ilmomanp Kpyra, CEKTOpa, CErMEeHTa
6.11 JIBM>KeHHS TUIOCKOCTH M BHYTPEHHUE CHUMMETpHH (GUryp (dJIeMeHTapHbIC

npencrapienus). [lapannensubiit nepenoc. [loBopot
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MNEPEYEHB (KOAU®UKATOP) TIPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMS OCHOBHOIM OBPA30OBATEJIbHOM
ITPOI'PAMMbI OCHOBHOTI'O OBIIEI'O OBPA3OBAHMSA U 9JIEMEHTOB
COLEPKAHUA IIO MATEMATUKE

Jliist ipoBeieHUs] OCHOBHOT'O F'OCYJapCTBEHHOI'O 3K3aMEHa 110 MaTeMaTHKe (fajee —
OI'> mo wmaremMaTuke) UCHOIB3yeTCs TMepedeHb (KoAu(UKaTop) MPOBEPSEMBIX

TpeOOBaHUM K

pe3yibTaTaM OCBOEHHUSI OCHOBHOM 00pa30BaTeIbHOW MpPOTrpaMMBbl

OCHOBHOTO 001IIeT0 00pa30BaHUs U DJIEMEHTOB COJCPKAHMUS.

IIposepsiembie Ha OI'D Mo maremaruke Tpe0OBaHHMSA K pe3yJibTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[TpoBepsiembie TpeOOBaHUS K TIPEIMETHBIM Pe3yIbTaTaM OCBOCHHUSI
OCHOBHOU 00pa30BaTeIbLHOM MTPOTPaMMbl OCHOBHOT'O OOIIETO
obpazoBanus Ha ocHoBe DI'OC

1

YMeHue onepupoBarth MNOHATUSIMHU: MHOXECTBO, ITOJMHOMXECTBO,
omepaluyu HajJ MHOXECTBaAaMHU; yMEHUE OMNEPUPOBATh MOHITHUSMHU:
rpad, cBs3HBIA Tpad, nepeBO, LUK, MPUMEHITh UX TMPHU PEIICHUU
3aJla4y; YMEHHE UCII0JIb30BaTh rpayuuecKoe MpeACTaBICHUE MHOKECTB
JUJISl OTMCAHUsI PEAJIbHBIX MPOLIECCOB U SIBICHUM, TIPU PELICHUM 3a/1a4
U3 IPYTUX YYEOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUAMHU: ONPEAECIEHUE, AKCHOMA, TEOPEMA,
JI0Ka3aTeIbCTBO; YMEHHME paCllO3HaBaTb HCTUHHBIE W JIOXKHBIC
BBICKA3bIBAHUS, INPUBOJUTH IPUMEPHI W KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBAaHUS U OTPULIAHUS BBICKA3bIBAHUI

YMeHue onepupoBarbh IMOHATHSIMHU: HATypallbHOE YHMCIO, IPOCTOE
U COCTaBHOE YMCIO, AEIUMOCTb HATypAJIbHBIX YHUCEN, IPU3HAKU
JEIUMOCTH, LIEJI0€ YUCIO, MOAYJIb YHCIa, OOBIKHOBEHHas JIpoOb
U iecATUYHas 1po0b, CTAHAPTHBIN BUJ YMCIIa, PALIMOHAIBHOE YUCIIO,
UPPALMOHATIBHOE YHUCIO0, apU(PMETUUYECKU KBAAPATHBIA KOPEHbD;
YMEHHE  BBINOJHATH  JEWCTBUSA C  YKWCIAMH, CPaBHHUBATh
U YNOpANOYMBATH YHCIA, NMPEACTABIATh YHCIA HAa KOOPAMHATHOM
NPSIMOM, OKPYIVIATh 4YHMCJA; YMEHHUE J€NaThb MPHUKUIKY WU OLEHKY
pe3yapTara BIYACICHUN

YMeHHne onepupoBaTh MOHATHSAMHU: CTEIICHb C IEJBIM ITOKa3aTeleM,
apu(PpMETUICCKUN KBAJPATHBIA KOPEHb, MHOTOWICH, aareOpandeckas
Ipo0b, TOXIACCTBO; 3HAKOMCTBO C KOPHEM HATypaJIbHOH CTETICHH
OOJbIIE EAVMHUIBI, YMEHHUE BBIMOJIHATH pacdeThl 1Mo ¢GopMyliam,
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npeoOpa3oBaHus  LENbIX, JIPOOHO-pAllMOHANBHBIX  BBIPAXKEHUUN
U BBIPAXKEHUU C KOPHSIMU, PA3JIOKEHUE MHOTOWICHAa HA MHOXUTENH,
B TOM UHCJIE€ C HCIOJIb30BaHHEM (OpMyYT pa3HOCTH KBaJapaToOB
U KBaJIpaTa CyMMbI U Pa3HOCTHU

YMeHHe onepupoBaTh NOHATUSAMU: YMCIOBOE PABEHCTBO, YPABHEHUE
C OJHOW IIEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO
C IEPEMEHHON; YMEHHUE PelIaTh JIMHEWHBIE U KBAIPATHBIC YPAaBHEHUS,
JPOOHO-pallMOHAJIBHBIE YPABHEHMSI C OJHOW MEPEMEHHON, CHUCTEMBbI
JBYX JIMHENHBIX YPAaBHEHUM, TUHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHblE U JPOOHO-pallMOHAJIbHbIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHMCJIE IIPU PELICHUU 33]1a4 U3 IPYTUX NPEeIMETOB
M TPaKTHYECKMX 3a7a4; YMEHUE UCIIOIb30BaTh KOOPIWHATHYIO
OpSIMYI0O M KOOPJIMHATHYIO IUIOCKOCTh JUIsl M300pa)K€HHs peleHui
YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh NOHATUAMU: PYHKIUS, Tpa@UK PYHKIINHU, HYITU
byHKIUH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOOJIbLIEE M HAUMEHbIIEE 3HAYCHUS
byHKUINY; yMEHUE ONepUpOBaTh HOHATUSMU: npsimas
OPONOPLUMOHANIBHOCTh,  JIMHEWHas  (QYHKIMs,  KBaJpaTU4YHas
GyHKUMsI, oOpaTHas MPONMOPIUOHAIBHOCTh, Mapabosa, runepoona;
yMEHUE CTpOUTh Tpaduku (QyHKIMI, HCHOIB30BaTh TIpaduKu
JUISL  ONpPEACIICHHs  CBOWCTB  INPOLECCOB M 3aBHCHUMOCTEH,
JUISL pelleHus 3a7ad W3 JAPYTUX Y4eOHBIX MPEAMETOB M pPEabHON
KU3HU; YMEHHME BbIpakaTb (OpMyIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU

YmeHue ONEPUPOBATH NOHATHSIMMU: MIOCJIEN0BATENBHOCT,
apupmeTnyeckas M  T€OMETpUYECKas  MPOTPEeCcCUU;  YMEHHUE
WCIIOJIb30BaTh CBOWMCTBA TOCIEIOBATEIBHOCTEH, (POPMYJIBI CYMMBI
¥ OOWIEero yjeHa MpU PelIeHUH 3a/lad, B TOM YHCIIe 3a7a4 U3 IPYrux
y4€OHBIX MPEIMETOB U PEATbHOM KU3HU

YMeHue pemaTh 3a7jaud pa3HbIX TUIOB (B TOM YHCII€ HA IPOLEHTHI,
JOJIM U YacTH, JIBIJKEHHE, padoTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYTIOK U YCJIYT, HAJIOTH, 3a/1a4d U3 00JIACTH YIPABIEHUS JINYHBIMU
U CceMelHbIMM (PUHAHCAMH); YMEHUE COCTaBJIATH BbIPAKECHMUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBHIO 3aJayH,
UCCIIEIOBATh MOJyYEHHOE PELICHUE U OL[EHUBATh MPaBA0N0I00HOCTD
MIOJIYYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (DUTYpa, TOUKA, OTPE3OK, Mpsimasi,
Jyd4, JOMaHasi, yrojl, MHOTOYTOJIbHHK, TPEYTOJILHUK, PABHOOEIPEHHBIN
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U PABHOCTOPOHHHMH TPEYTOJbHUKH, MPSIMOYTOJBHBIA TPEYTOJIbHUK,
MeanaHa, OMCCEKTpHCca U BBICOTA TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK,
napajuieiorpaMMm, pomoO, TMPSAMOYTOJbHHUK, KBajapaT, Tparnenus;
OKpY>KHOCTB, KPYT, KacaTrejabHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
dburypamu; ymMeHue peuiaTh 3aJaud, B TOM YHCIE U3 MOBCEIHEBHOMN
KHU3HHU, HA HAaXOXJEHHE I'€OMETPUYECKUX BEJIHYUH C MPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUryp u (HakToB

10

YMeHue omnepupoBaTh IMOHATUSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJBLHUKOB; TMapaUICIbHOCTh U TMEPIECHANKYISIPHOCTh MPSIMBIX,
VIOl MEXAYy TMPSIMbIMHU, TEPIECHIUKYISIp, HAKIOHHAsA, MPOCKIUs,
noao6ue Guryp, no100HbIE TPEYTOIbHUKH, CHMMETPHUSI OTHOCUTEIIBLHO
TOYKM M TPSIMOW; YMEHHE pacro3HaBaTh PABEHCTBO, CUMMETPHUIO
u nojobue Guryp, mapauieabHOCTh U NEPIEHANKYISIPHOCTh MPSIMbIX
B OKPYXAaIOIIEM MUPE

11

YMeHue omnepupoBaTh MOHSATUAMH: [IJIMHA, PACCTOSHUE, YTOJ
(BemUMHA yIJIa, CHHYC W KOCHMHYC yrja TPEyroJbHHKA), TUIOIIAb;
YMEHHE OIIEHHUBATh pa3Mephl IMIPEIMETOB U 00BEKTOB B OKPYIKAIOIIEM
MUpE; YMEHUE MNPUMEHATH (OPMYJIBI MEpUMETpa W IUIOHIATU
MHOT'OYTOJIbHUKOB, JJIMHBI OKPYKHOCTH M IUIOIIAJM Kpyra, oobema
NPSIMOYTOJILHOTO MapaJijieienuIe/la; YMEHUE NPUMEHATh MPU3HAKU
pPaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJIbHUKA,
TEOpeMy [Tudaropa, TPUTOHOMETPUYECKHUE COOTHOIIICHUS
JUUISL BBIYMCJIEHUS JUIMH, PACCTOSIHUH, TIIOMIAAeH

12

YMeHue wu300pakarb IUIOCKME (UTYpl W HMX KOMOMHAIUH,
IPOCTPAHCTBEHHbIE (QUIYPBl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
UHCTPYMEHTOB U JJIGKTPOHHBIX  CPEACTB 1O  TEKCTOBOMY
VI CUMBOJIBHOMY OIHMCAHHIO

13

YMeHue omnepupoBaTh MOHATUSAMH: MPSAMOYTOJbHAs  CcHCTEMa
KOOpJIMHAT; KOOpPAMHATBl TOYKH, BEKTOp, CyMMa BEKTOpPOB,
NPOU3BECHUE BEKTOpPAa Ha YHCIO, CKaJISIPHOE MPOU3BEICHHE
BEKTOPOB; yYMEHHUE UCIOJIb30BaTh BEKTOPbl U  KOOPAMHATHI
JUTS IPEICTABIICHHS] JAHHBIX U PELICHMS 3a/1a4, B TOM YUCJIE U3 APYTHX
y4€OHBIX MPEAMETOB U pEeabHOM KU3HU

14

YMeHue omnepupoBaTh TMOHSTHUSMU: CTOJOMKOBBIE U KPYTOBBIC
aUarpaMMbl, TaONMWIBI, cpegHee apudmeTwdeckoe, MeauaHa,
HanOoJIbIIIee W HAaWMEHbIIIEEe 3HAYCHMsI, pa3MaxX YUCIOBOro HabOPa;
YyMEHUE W3BJEKaTh, MHTCPIPETUPOBATh W  MPeoOpPa3OBHIBATH
uH(OpPMAITMIO, TPEICTABIICHHYI0O B TaOJNMIIaX W Ha JWarpammax,
OTPaXaloIyl0 CBOWCTBA W XapaKTEPUCTHKU PEaTbHBIX MPOIECCOB
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W SIBJICHUH; yMEHUE paclo3HaBaTh HW3MEHYMBBIE  BEIMYHUHBI
B OKPY’KaIOIIEeM MHUPE

15

YMeHue onepupoBaTh MOHATUSIMU: CIyYalHBIA OMNBIT (CITy4YalHBIN
DKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE (3JEMEHTApHBIA HCXON)
CIIy4ailHOTO OMbITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSTHOCTU CIIy4allHBIX COOBITHMH B OIBITaxX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAapPHBIMU COOBITUSAMHU; YMEHHUE PEIIaTh
3a/1aud METOJOM OPTraHM30BaHHOTO Tepedopa M C UCIHOJb30BaHUEM
IIPAaBWJIa YMHOXXCHUS,; YMEHHE OLICHHBATh BEPOSTHOCTU PEAIBHBIX
COOBITHII M SBJICHUW, MOHUMATh POJIb NMPAKTHYECKH JIOCTOBEPHBIX
U MAaJIOBEPOSITHBIX COOBITUH B OKpPYXAIOIIEM MHUPE M B >KU3HU;
3HAKOMCTBO C TIOHSATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO
C 3aKOHOM OOJIBIINX YHUCET U €r0 POJIbI0 B MACCOBBIX SIBJICHUSX

16

YMeHue BbIOMpaTh MOAXOIAUIMNA HU3YUYCHHBIM METOMA IJisi PEelIeHUs
3a7a4u, MPUBOAUTH MPUMEPbl MATEMATHUYECKHX 3aKOHOMEPHOCTEN
B IPUPOJIC U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTUKH!
B HCKYCCTBE, ONUCBHIBATH OTECJIBHBIE BBIJAIONIMECS PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHUA MATEMATHKW KAaK HAayKW, MPUBOJUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUM U UX ABTOPOB B OT€UYECTBEHHOMU
¥ BCEMUPHOU UCTOPHUH

IlepedeHb 2JIeMEHTOB coAep:KaHus, IpoBepseMbix Ha OI'D mo maTemaruke

Kon [IpoBepsieMblid AIEMEHT COAEPKAHUS
1 Uucna v BbIYUCICHUS
1.1 | HarypanbHble u uensie uncina. [Ipu3Haku 1eIMMOCTH LEbIX YUCeN
1.2 OOBIKHOBEHHbIE M JECSATHYHbIE JIpOOM, MPOLEHThl, OECKOHEYHbBIE
MEepUOANYECKUE IPOOU
1.3 | ParmonanpHble ymcna. ApudMeTHuecKue Omepanuu C palnrdoHATbHBIMU
qucliaMu
1.4 JeiicTBuTenbHBIC ynciaa. ApudMeTHIecKre onepaiuu ¢ IeMCTBUTEIIbHBIMU
YUCIIaMU
1.5 | IlpubnuxeHHbIE BBIUYMCIICHUS, MPABUJIa OKPYIJICHUS, MPUKUIKA U OLIEHKA
pe3ynbpTaTa BEIYMCICHUN
2 Anrebpanyeckue BhIPAKEHUS
2.1 bykBeHHbIE BbIpaKeHHSI (BBIPAXKEHHSI C IEPEMEHHBIMMU )
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2.2 | Crenenb c uenbiM nokazateneM. CTeneHb ¢ pallMOHAIBHBIM MMOKa3aTeJIeM.
CBoiicTBa cTeNeHH
2.3 | MHorouseHsl
2.4 AnreOpandeckas apoOb
2.5 | Apudmernyeckuii KOPEHb HaTypaJIbHON CTEMEHH. HeiicTBus
¢ apu(pMeTHIECKUMHU KOPHSIMHU HATYpaJIbHOM CTENEHU
3 VYpaBHEeHUS 1 HEpaBEHCTBA
3.1 |llensle u apoOHO-panMoHaNbHbIE YpaBHEHHs. CHUCTEMBI U COBOKYITHOCTH
YpPaBHEHUM
3.2 | llenble u ApoOHO-paIMOHANIbHBIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Penrenne TeKCTOBBIX 3a1a4
4 YucnoBbie MOCIeA0BaTEILHOCTH
4.1 ITocienoBaTenbHOCTH, CIOCOOBI 3aJIaHUS ITOCIICIOBATEILHOCTEH
4.2 | Apupmeruueckas U reomerpudeckas nporpeccur. dopmyna croKHBIX
IIPOLICHTOB
5 OyHKIUN
5.1, | ®yukuuda, cnocodbl 3amanus ¢QyHkuud. ['padux yHkmuu. OOnacte
ONpeAeNeHusT M MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu ¢yHkum.
[TpoMexyTku 3HaKomocTostHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLIHU.
MakcumMymbl ¥ MUHUMYMbI (QyHKUIuU. Haubonbiiee M HauMeHbllee
3HaueHNe PYHKIIMH Ha TIPOMEXKYTKE
6 KoopanHaTel Ha IpsAMON U TNIOCKOCTH
6.1 Koopaunathas npsimas
6.2 JlekapTOBBI KOOPAWHATHI HA TIJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuyeckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 | MHOTOYTOJIbHUKU
7.4 OKpyXHOCTb U Kpyr
7.5 | I3MepeHue reoMeTpUUEeCKUX BEIUUUH
7.6 BekTopsl Ha MJI0CKOCTH

142



denepanbHas pabouas nporpamma | Matemaruka. 5-9 kimaccel (0a30BbIl YPOBEHb)

8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucatenbHas CTAaTUCTHKA
8.2 BepositHOCTh
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padsr
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