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2.2.2.7. PaGouas nporpamma no npeaMmetry «MaremaTuka. Ajreopa.
I'eomeTpus»
[HosicHuTeIbHASA 3aNIUCKA

Pabouas nporpamma no matematuke aisi 5S—6 kinaccoB B MbBOY COII Nel6
COCTaBJICHA HA OCHOBE:

- denepanbHOro TOCYIAPCTBEHHOIO 00Pa30BaTENBHOIO CTaHAAPTa OCHOBHOTO
oO1iiero oOpazoBaHus;

- [IpumepHOM porpamMmbl O MATEMATUKE JJIsI OCHOBHOM IIKOJIBL;

- IIporpammsel o matemaTtuke st 5- 6 kimacca aBropos: E.A. byHumoBuu u p.
[IpenmeTtHas nuHua yueOHUKOB «Cdepb». 5-6 Kimaccel: mocoOue s y4duTeneu
oOpasoBaTeabHbIX opranuzamuii — 3-e¢ u3a.— M.: [Ipocsemenue, 2014 r.

- TpeboBaHUW K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHON
nporpaMMbl OCHOBHOT'O 00IIIero oOpa3oBaHus, MPEACTaBICHHBIX B (eaepaibHOM
roCyJapCTBEHHOM O00pa30BaTEIbHOM CTaHJapTe OOIIero o0pa3oBaHUsS BTOPOTO
MIOKOJICHHS];

- MPOTPaMMBbI pa3BUTHUA U (POPMHUPOBAHUS YHUBEPCATBHBIX yU€OHBIX JEHCTBUIA;

- IPOrPaMMbI TyXOBHO-HPABCTBEHHOT'O PAa3BUTHS U BOCITUTAHUS JINYHOCTH.

B pabouelt mporpamMme yuTeHbl WJed U mojiokeHuss KoHIenuuu TyXOBHO-
HPAaBCTBEHHOI'O0 Pa3BUTHUSI M BOCHUTAHUS JIMYHOCTUM TpaxJaaHnHa Poccuw,
[Iporpammbl pa3BuTHsT W (POPMUPOBAHUS YHUBEPCAJIbHBIX YYEOHBIX JIEUCTBHIA,
KOTOpbIe 00ecreuynBarOT (OPMUPOBAHUE POCCUICKON TPaKIAHCKOW UICHTUYHOCTH,
OBJQJICHUSI  KJIIOUEBBIMU  KOMIIETCHIIMSIMU,  COCTABISIIOIIMMU  OCHOBY  JJIS
CaMOpa3BUTUS W HENPEPHIBHOIO 00pa3oBaHMs, IEJIOCTHOCTh OOMIEKYJIBTYPHOTO,
JUYHOCTHOTO U TO3HABATEJIBHOTO PAa3BUTUA YYAIIUXCA, U KOMMYHUKATHUBHBIX
KQ4ueCTB JIUMYHOCTH.

Ota mnporpaMma SIBISIETCS OCHOBOWM JJisi OpraHu3aiuu paboThl Y4YUTEJ,
BEJIyIIETO TPENojaBaHue MO YKa3aHHOMY YYEOHO-METOJUYECKOMY KOMIUIEKTYy. B

Hel 1enu U TpeOoBaHUS K pe3ysibTaraM O0yueHHs MaTeMaTHKe B OCHOBHOM IIKOJIE



KOHKPETH3UPOBAaHbl MPUMEHUTENBHO K 3Tamy 5-6 kimacco. I[Iporpamma 3amaér
COJIEp>)KaHUE U CTPYKTYPY Kypca, MOCIeI0BATEIbHOCTh YUEOHBIX TEM B y4eOHUKAx
muHun «Cdepr». B Hell Takke NMPUBOAMTCS XapaKTEPUCTUKA BUIOB YYEOHOU U
MIO3HABATEJIbHON JI€ATEIIbHOCTH, KOTOPbIE CIIy’)KaT JOCTHXKEHHIO IOCTaBJIEHHBIX
ueneit u ooecneunBatorcs Y MK «Cdepo».

Brnao mamemamuxu 6 0ocmudicerue yeneti 0CHO8HO20 00uie2o

00pazosanus

Marematnyeckoe 00pa3oBaHME UTPAECT BAXKHYIO POJIb KaK B IPAKTUYECKOM, TaK
U B JyXOBHOM >Ku3HM oOmectBa. IIpakTuyeckas CTOpoHa MaTeMaTHYECKOro
oOpa3zoBaHus cBsizaHa C (OPMUPOBAHUEM CIIOCOOOB JEATEIBHOCTH, TyXOBHAsI — C
WHTEJUICKTYallbHBIM pa3BUTHEM YelIoBeKa, (OpMUpOBaAHMEM XapakTepa U OOIIeH
KYJIBTYPBL.

[IpakTrUueckas Moye3HOCTh MaTEeMAaTUKU O0YCIIOBJIEHA TE€M, YTO €€ MPeIMETOM
SBJIAIOTCS (PYHJIaMEHTAJbHBIE CTPYKTYPHl PEATbHOTO MHpa: MPOCTPAHCTBEHHBIC
GbOpMBI U KOJIMYECTBEHHBIC OTHOILIEHUS — OT MPOCTEUIINX, YCBAMBAEMbIX B
HETMOCPEJICTBEHHOM OIIBITE, JO JOCTATOYHO CJIOKHBIX, HEOOXOJIUMBIX JJISl Pa3BUTHSI
Hay4YHBIX U TEXHOJOTHYECKUX uaei. Kax1oMy 4eoBeKy B CBOEH KU3HU MPUXOIUTCS
BBITIOJIHATHh PACYEThl, HAXOJIUTh B CIPABOYHHUKAX HY>KHbIE (OPMYJBI U MPUMEHSTH
WX, BJIAJIETh NPAKTUYECKUMHU NPUEMAMU T€OMETPUUECKUX U3MEPEHUN U TTIOCTPOCHHI,
YUTaTh MH(OpMALUIO, TMPEACTABICHHYI0 B BUAE TaOJMl, Iuarpamm, TpaduKos,
MOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA, COCTABISAThH aJITOPUTMBI U
Ap.

B mkone matemaTHKa CIyXUT OMOPHBIM MPEAMETOM JIJISl U3YUEHUS] CMEXHBIX
auciuIIinH. Be€ Oonblne cnenuanbHOCTEH, Te HEeOOXOJWM BBICOKHMH YpPOBEHB
oOpa3oBaHUs, CBSI3aHO C  HENOCPEJACTBEHHBIM MPUMEHEHHUEM MaTeMaTUKU
(3xoHOMUKa, OM3Hec, (puHAHCHI, (hU3UKA, XUMUS, TEXHUKA, HH)OPMATHKa, OMOJIOTHS,
ncuxojioruss U 1p.). PeanmbHONW  HEOOXOMMMOCTHIO B HAIIW JHHU SBIISCTCS
HEIMpepbIBHOE  00pa3oBaHME, YTO TpeOyeT  TMOJHOIEHHOW  0a3oBoM  00-

meo0pa3oBaTeIbHOM MTOATOTOBKH, B TOM YHCIIE M MAaTEMAaTHUECKOM.



B npomecce MIKOIBHOM MAaTEMAaTHYECKOW  JIESITEIBHOCTH  HPOUCXOIUT
OBJIaJICHUE TAaKUMU MBICIUTEIbHBIMU ONEPAUSIMHA, KaK UHIYKIUS U JEIyKIIUS,
000011IeHrEe U KOHKPETU3allUs, aHAJIU3 U CUHTE3, KIIaCCU(PUKALIUS ¥ CUCTEeMaTU3allus,
abctparupoBanre u aHajorus. OOBEKTHI MaTEeMATHUYECCKUX YMO3AKIIOUCHHH U
MpaBWJIa MX KOHCTPYMPOBAHUS BCKPBIBAIOT MEXAaHHU3M JIOTHUYECKUX ITOCTPOCHUM,
BbIpa0aThIBAIOT yMEHUs (HOPMYIUPOBaTh, 0OOCHOBBIBATH M JOKAa3bIBATh CYKJCHHUS,
TEM CaMbIM pa3BUBAIOT JIOTMYECKOE MbIIUICHUE. Benymas pons NpUHAIICKHUT
MaTeMaThke B (OPMUPOBAHUM AITOPUTMHYECKOTO MBIIUICHUS W BOCIHUTAHHUU
YMEHUH JIEMCTBOBATH IO 33JaHHOMY aJTOPUTMY U KOHCTPYMPOBATh HOBBIE. B Xo1e
pelIeHus 3alad — OCHOBHOW Y4YEOHOW JESITENbHOCTH HAa YpOKax MaTeMaTHUKd —
pa3BUBAIOTCS TBOPUYECKAs W MPUKIAAHAS CTOPOHBI MBIIIICHUS.

OOydeHue MaTemMaTUKE JAaeT BO3MOXKHOCTb Pa3BHUBATh Y Y4alllUXCS TOYHYIO,
HPKOHOMHYIO ¥ WH(OPMATHUBHYIO pe4b, YMEHHME OTOMpaTh Hambojee MOAXOJSIINe
S3BIKOBBIE (B YACTHOCTH, CHMBOJIMYECKHE, Tpaduueckue) cpeacTna.

MaremaTtudyeckoe oOpa3oBaHHE BHOCUT CBOW BKJIaa B (hopMUpOBaHHE OOIIEH
KyJIbTYphl uenoBeka. HeoO0XoauMbIM KOMIIOHEHTOM KYJBTYPhl B COBPEMEHHOM
TOJIKOBAHUU SIBJISIETCSI 00IIIE€€ 3HAKOMCTBO C METOaMU MO3HAHUS JIEUCTBUTEILHOCTH,
MPEACTABICHUE O MPEIMETe M METOAE MaTeMaTHKH, OTIMYUAX MaTeMaTUYeCKOro
METO/Ia OT METOJIOB €CTECTBEHHBIX M TYMaHUTAPHBIX HAYK, 00 OCOOCHHOCTSX TIPUMeE-
HEHUSI MATEMATHKU JJIsl PEIICHUSI HAyYHBIX U MPUKJIAIHBIX 33/1a4.

Hctopus pa3BuTusi MaTeMaTUYECKOrO 3HAHUS JAET BO3MOYKHOCTH MOMOJHHUTh
3amac  MCTOPUKO-HAYYHBIX 3HAHUWA IIKOJBHUKOB. 3HAKOMCTBO C OCHOBHBIMHU
UCTOPUYECKUMHU BeXaMW BO3HUKHOBEHHUS M Pa3BUTHSI MAaTEMAaTHUYECKON HAyKH, C
HMCTOPUEN BEIUKUX OTKPBITHM, WMEHAMHU JIIOAECH, TBOPUBIIMX HAyKy, BXOJIUT B
WHTEJJIEKTYaJIbHBIN 0arax KaXkJ10ro KyJbTYpPHOTO YeJIOBEKa.

N3yuenne maTeMaTHUKH CIIOCOOCTBYET ACTETUYECKOMY BOCIIUTAHUIO YEJIOBEKA,
MOHMMAHUIO KPAacoThl M HU3SIIECTBA MATEMAaTUUECKUX PACCYKJICHUH, BOCHPUSTHUIO
reOMETPUYECKUX (DOPM, YCBOCHHUIO UACHU CUMMETPHH.

OO0mas xapakTepucTUKA Kypca MaTeMaTHKH 5-6 kj1accoB



B ®epepanbHOM TroCyJapCcTBEHHOM — O0pa3oBaTeIbHOM  CTaHIApTe U
[TpumepHOIi mporpaMMe OCHOBHOTO 001ero oOpa3oBaHHs CHOPMYIUPOBAHBI EIU
oOy4eHHs] MaTeMaTUKe B OCHOBHOM IIKOJIE U TpeOOBAaHMS K pe3yJbTaTaM OCBOCHUS
CoJlepKaHUsl Kypca. OTH LEJNEBbIE YCTAaHOBKHM HOCAT OOIIMKA XapakTep W 3aaroT
HaIpaBJIeHHOCTh OOy4YEHUs] MaTeMaTUKE B OCHOBHOM IKoJie B LieoM. B maHHOM
paboueil mporpaMme OHU KOHKPETU3UPOBAHBI IPUMEHUTENBHO K ATaIy 5-6 Ki1accoB
C YYETOM BO3PACTHBIX BO3MOKHOCTEW ydammuxcs. B kadecTBe NpPHOPUTETHBIX
BBIJIBUTAIOTCS CIEAYIOLINE LIEIIN:

® I[IOJBEICHUE YYAIUXCA HAa JOCTYIHOM JUII HHUX YPOBHE K OCO3HAaHHIO
B3aMMOCBSI3M MAaTEMATHUKHA U OKPYXKAIOIIETO MHPA, IIOHUMAHUIO MAaTEMATHUKA
KaK 4acTH 00IIel KyJIbTyphl 4eJIOBEYECTBA;

® pa3BUTHE IMO3HABATEILHON AaKTUBHOCTH; (OPMUPOBAHUE MBICIUTENbHBIX
omepannii, ABISIONIMXCA OCHOBOM  HHTEJUIEKTYAJIBHOM  JI€SITEIIbHOCTH;
pa3BUTHE  JIOTMYECKOTO  MBILUICHUS,  AJTOPUTMUYECKOIO  MBIIUICHUS,
dbopMHUpOBaHNE YMEHUSI TOUHO BBIPA3UTh MBICIIb;

® pa3BUTHE MHTEpPECa K MATEMATHUKE, MAaTEMAaTHUYECKUX CIIOCOOHOCTEN;

e (opmMupoBaHHE 3HAHUN W YMEHUW, HEOOXOIUMBIX HJisi HM3yYEHUS KypCOB
MaTeMaTuku /-9  KJaccoB, CMEXHBIX JUCIUIUIMH, TPUMEHEHHUS B
MMOBCEHEBHOM KU3HU.

B nanno#i paboueit mporpamme kypc 5-6 kiaccoB imHun YMK «Cdepbi»
IpEeJICTaBICH KaK apu(PMETUKO-TEOMETPUUYECKUI C BKIIOYECHUEM JIEMEHTOB aireOphbl.
KpoMe TOro, k HEMy OTHECEHO HA4alO W3yYE€HHUS BEPOATHOCTHO-CTATHCTUYECKOU
JIVMHUM, a TAKXKE DJIEMEHTOB paszneiia «JIormka m MHOXKECTBa», BO3MOXHOCTb YETO
npeaycMoTpena [IpuMepHoil mporpaMMoi «0 MaTeMaTuke ajis 5-9 KiIaccos.

Conepxxanue pazgena «Apu@meTuka» CIyKUT 0a30il s JajdbHEHIIEro
U3y4YEeHHUS MAaTeMaTUKU M CMEXHBIX [PEJAMETOB, CIHOCOOCTBYET pa3BUTHUIO
JIOTUYECKOTO MBIIUICHUS ydaluuxcsa, (HOPMUPOBAHMHM) YMEHHUS TMOJIb30BATHCA
QITOPUTMAMH, a TaKXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
noBceHeBHOM »ku3HU. [Ipu m3ydyenuu apupmeTuku GOpMUPOBAHHE TEOPETUUECKUX

3HAHUW COYETAETCS C PA3BUTHUEM BBIYMCIMUTENBHON KYJIbTYpBI, KOTOPAs aKTyalbHa U



IpU HAJIMYUKM BBIUYMCIUTEIBLHOW TEXHUKH, B YaCTHOCTH, C O0yYEHHEM MPOCTEHIINM
npuémMaM IPUKUIKHA U OUEHKH PE3yJIbTaTOB BBIUMCIECHUN. Pa3BUTHE NOHATHS O YUCIIE
CBSI3aHO C U3YYCHHEM PAIlMOHAIIBHBIX YHCEI: HATYPAIbHBIX YUCEN, OOBIKHOBEHHBIX U
JECATUYHBIX ApoOeH, MOJTOKHUTENbHBIX U OTpULIATENbHBIX YHcen. [lapannensHo Ha
JOCTYITHOM JJI1 y4YalllMXCsl JaHHOTO BO3pacTa YpPOBHE B Kypce MNpeACTaBicHA
Hay4Has ujes — PACIINPECHHUE OHSATHUS YUCIIA.

B 3amaum u3ydenus pazaena «l'eoMeTpus» «XOAUT Pa3BUTHE T€OMETPUUYECKHUX
NPEACTABICHUM  y4alluxcs, OOpa3HOr0  MBIIUIEHUS,  MPOCTPAHCTBEHHOIO
BOOOpaXXeHUsl, H300pa3UTENbHBIX YMEHH. OTOT 3Tall M3yYEeHHs TEOMETpPUU
OCyIIECTBISIETCS B 5-6 Kiaccax Ha HarJsSIHO-TIPAKTHYECKOM YpPOBHE, MPH ITOM
Oonblllas poJIb OTBOAMUTCA OIBITY, SKCIEPUMEHTY. Ydaliuecs 3HAKOMSTCS C
reOMETpUYECKUMH  (urypamu u  0a30BBIMH  KOHQUIypalMsIMH, OBJAJEBAOT
HEKOTOPBIMU TPUEMAMHU IIOCTPOCHHUSI, OTKPBIBAIOT MX CBOMCTBA, INPUMEHSIOT 3TU
CBOMCTBA IIPU PELICHUU 33]1a4 KOHCTPYKTUBHOTO U BBIYUCIUTEIBHOIO XapaKTepa.

N3yuenune pasnena «Anredpa» B OCHOBHOW IIKOJIE MPEANOJAraeT, MPexe
BCEro, OBJIaJicHUE (OpMaIbHBIM annaparoM OyKBEHHOTO MCUYHUCIIEHUS. DTO MaTepuall
0oJiee BBICOKOTO, HEXenu apudmeTuka ypoBHs aOcTpakuuu. Ero mzydenue pemiaer
LHenblid  psii  33Jad  METOJOJIOTMYECKOr0, MHPOBO33PEHYECKOIO, JIMYHOCTHOIO
XapakTepa, HO B TO e BpeMsl TpeOyeT OINpeeICHHOIO YPOBHS MHTEIIEKTYaIbHOTO
pasButus. [loaToMy B Kypce 5-6 KiaccoB MpeACTaBlIeHbl TOJIbKO HayalbHEIE,
0a3oBble aireOpandeckue MOHITHSI, U OH UTPAET POJIb CBOETO POJIa MOCTUKA MEXIY
apupMeTuKon u anreOpoil, Ha3HaYEeHUE KOTOPOro MOKHO OOpa3HO OMHMCaTh TakK: OT
yuces K OyKBaM.

N3yuenune pasgena «BeposSsTHOCTP M CTATUCTHUKA» BHOCHUT CYLIECTBEHHBIN
BKJIaJl B OCO3HaHWE YYalU[UMUCA MPUKIATHOTO U MPAKTHUECKOTO 3HAYCHHUS
MaTeMaTHKH. B 3a7aun ero uzydenus BXoauT GOpMUPOBAHUE YMEHHS BOCIIPUHUMATD
U KPUTUYECKH AaHAIM3UPOBATH HMH(POPMAIUIO, TPEJICTABICHHYI0 B Pa3IMYHBIX
dbopmax, MOHMMATh BEPOSITHOCTHBIA XapakTep MHOIMX PEabHbIX 3aBHCHUMOCTEH,
OLIEHUBATh BEPOSITHOCTh HACTYIUIEHUsI cOOBITUS. OCHOBHOE COJIEp KaHUE 3TOro pas-

nena oTHeceHo K /-9 kmaccaMm. Jlns kypca 5-6 KJ1acCOB BBIJCJICHBI CIETYIOLINE



BOMPOCHL: (OpMHUpPOBAHWE yYMEHHI paboTarth ¢ wHbOpMaIMed, MpeaCcTaBICHHON B
dopMe Tabmuiy W AuarpamMM, IEpBOHAYANBHBIX 3HAHMM O mpuéMax cobopa u
npejacTaBieHuss MHGOPMAIIMK, MEPBOE 3HAKOMCTBO C KOMOMHATOPUKOM, pEIIeHHE
KOMOHMHATOPHBIX 3a/1a4.

BBenenune B Kypc 3JE€MEHTApHBIX TEOPETUKO-MHOXKECTBEHHBIX MOHSATHH U
COOTBETCTBYIOIIEH CUMBOJIUKH CITIOCOOCTBYET 00OTallleHUI0 MaTEMAaTUYECKOTO SI3bIKa
IIKOJIHUKOB, (OpPMHUpPOBaHHIO yMEHHMS TOYHO M  CXaTto (GOpMyIUpOBATH
MaTeMaTUYECKUEe MPEAJIOKEHUS, TOMOTraeT 0000IIEHUIO U CUCTEMAaTU3al[uy 3HAHUM.

B copepxaHue OCHOBHOro oOmero oOpa3oBaHMs, MNPEAYCMOTPEHHOTO
[TpumepHBIMU TIpOTPaMMaMM IO MaTeMaThke s 5-9 Ki1accoB, BKIIOYEH TaKKe
paznen «MaremaTika B HICTOPUYECKOM pa3BUTUUY. Ero aeMeHThI nmpeicTaBIeHbI U B
coJiep>kaHuu Kypca 5-6 kiaccoB. Haznauenne 3Toro mateprasia COCTOUT B CO3aHUU
TYMaHUTAPHOTO,  KYJIbTYPHO-UCTOPUUYECKOTO ¢oHa  mpU  PaCCMOTPEHUHU
Ipo6JieMaTUKA OCHOBHOTO COZAEPKaHMUSL.

MecTo yyeOHOro npeamera B y4eOHOM IJIaHE

B cootBeTcTBHM ¢ yUeOHBIM IIJITAaHOM OCHOBHOTO 00IIIero 00pa30BaHMs B Kypce
MaTEMaTHUKH BBIJEISAIOTCS JBa 3Tama — 5-6 kimacchl U 7-9 KJIacchl, y KaXaoro u3
KOTOPBIX CBOM caMocTosTenbHble ¢yHKmuu. B 5-6 kmaccax wu3ydaercs
WHTETPUPOBAHHBIN TpeameT «Matematuka», B /-9 Kiaccax — JBa MpeaMera
«Anrebpa» u «I'eomerpusi». Kypc 5-6 kmaccoB, ¢ OTHOW CTOpPOHBI, SBISCTCS
HETMOCPEJICTBEHHBIM  MPOJIODKCHHUEM Kypca MaTeMaTUKHd HayaJlbHOW  IIIKOJIBI,
CUCTEMATU3HUPYET, 0000IIaeT W pa3BUBAET IMOJYYECHHbIE TaM 3HaHUS, C APYrou
CTOPOHBI, TIO3BOJISIET yUYalIUMCS aJalTHPOBAThCS K HOBOMY YPOBHIO HM3y4YCHUS
MpeaMeTa, CO37aeT HEOOXOIMMYI0 OCHOBY, Ha KOTOpPOW OymyT 0a3upoBaThCs
CHUCTEMaTHYEeCKHUE KypChl /-9 KIIacCOB.

Ha n3ydyenne MateMatuku B OCHOBHOM IIKOJIE OTBOAUTCS 5 YacCOB B HEAEIIO B
TEYEeHUE BCeX JIeT oOydeHus. Takum o00pa3oM Ha HHTETPUPOBAHHBIN KypC
«Marematuka» B 5-6 kjtaccax oTBoauTcs Bcero 350 ypokos.

JInuHOCTHBIE, MeTaNPeIMeTHbIE U MPeAMETHbIE Pe3yJIbTAaThl 00y4eHHsl

MaTEeMaTHKH 5-6 Kjiaccax



K Baxneilmmum pesynpraTaM o0OydYeHHS MaTeMmaThke B 5-06 kiaccax mpu
npenoaaBannu mo Y MK «Cdeprr» oTHOCSTCS chnenyromiue:
* BJIMYHOCTHOM HANPABJICHHUH:
1) 3HakoMcTBO ¢ (aKTaMu, WUTFOCTPUPYIOIIUMHU BaXKHBIC JTalbl Pa3BUTHUS
MaTeMaTUKU (M300peTeHue NECATUYHOM HyMepaluH, OOBIKHOBEHHBIX JIpo0eii,
JECATUYHBIX pOOei; MPOUCXOKIECHUE T€OMETPUH U3 MPAKTUYECKUX NOTPEOHOCTEN
aroieit);
2) CHOCOOHOCTh K AMOIMOHAIBFHOMY BOCHPHUSITHI0O MAaTEMaTHYECKHX OOBEKTOB,
paccyXIeHUM, pelIeHuH 3a/1a4, paccMaTPUBaeMbIX IIPOOJEM;
3) yMeHHE CTPOWTH pe4YeBble KOHCTPYKIUU (YCTHBIE M THChMEHHBIE) C
UCITOJIb30BAaHUEM U3YYEHHOW TEPMUHOJIOTMU U CUMBOJIMKH IIOJIHEE, IOHUMATh CMBICIT
MIOCTABJICHHOW 3aJaud, OCYILECTBIATh MEPEBOJ C €CTECTBEHHOIO sI3bIKa Ha
MaTeMaTHYECKUN U HA00O0poT;
* B MeTanpeIMeTHOM HAINPABJICHHUM:
1) yMmeHHWe T[IaHUPOBAaTh CBOKO JICATEIBHOCTh IPH  PEIICHUH  YYeOHBIX
MaTEeMaTUYECKHUX 3a7a4, BUJAETh PA3JINYHBbIE CTPATETUH PELICHHs 3a/1ad, OCO3HAHHO
BBIOMPATH CIIOCOO PEIICHHUS;
2) yMeHHe paboTaTh ¢ y4eOHBIM MaTeMaTHYECKUM TEKCTOM (HaXOIWUTh OTBETHI Ha
MOCTaBJIEHHbIE BOIPOCHI, BBIJIEISATH CMBICIIOBbIE (DpAarMEHTHI U TIp. );
3) yMeHHWe MPOBOAWUTH HECIOXKHBIC JOKA3aTeNbHBIC PACCYXKICHUS, OMHPasCh Ha
W3YYEHHBIE OINPEJECICHUs, CBOMCTBA, MPU3HAKU; PACIIO3HABATh BEPHBIC U HEBEPHBIC
YTBEPKJICHUS; WILTIOCTPUPOBATh NPUMEPAMH M3yYCHHbIE TMOHATUS U (DaKThI;
OMPOBEPIaTh C MOMOILBIO KOHTPIIPUMEPOB HEBEPHBIEC YTBEPKICHHUS;
4) yMeHHe JIeHCTBOBATh B COOTBETCTBHHU C MPEJIOKCHHBIM aITOPUTMOM, COCTABIISTh
HECJIO)KHBIE AJITOPUTMbI BEIYMCIIEHUN U IOCTPOCHU;
5) nprMeHeHre MPUEMOB CAMOKOHTPOJIS TIPU PEIllCHUH YIeOHbBIX 337134,
6) yMEHUE BUJIETH MaTE€MaTUYECKYIO 3amaqy B HECJIOXKHBIX
MPAKTUYECKUX CUTYaLUSIX;

* BHOPEAMETHOM HallpaBJICHUH:



1) BrnageHue 0a30BBIM MOHSATHWHBIM aNmapaToM [0 OCHOBHBIM pa3zieiiam
COJIep KaHUS;
2) BJaJicHUE HaBBIKAMH BBIYUCIICHUI C HATYpAJIbHBIMUA YUCIIAMH, OOBIKHOBCHHBIMH H
JECATUUHBIMH TPOOSIMH, MOJOKUTETFHBIMUA U OTPUIATETFHBIMU YHCIIAMU;
3) yMeHHe peliaTh TEKCTOBbIC 3aqaud apu(METHUECKUM CIIOCOOOM, HCHOJb3Ys
pa3IMyHbIE CTPATETUU U CIIOCOOBI PACCyKICHHUS;
4) yCcBOGHHME Ha HAIVSITHOM YpPOBHE 3HAaHMH O CBOWCTBaX IUIOCKHX H
MPOCTPAHCTBEHHBIX (PUTYp; MNPUOOPETEHHE HABBIKOB HX HU300paKEHHS; YMEHHE
UCIIOJIb30BaTh T€OMETPUYECKUI A3BIK ISl ONUCAaHHUS MPEAMETOB OKPYKAOIIEro
MUpa;
5) nmpuoOpeTeHHe OINbITa U3MEPEHUS JUIMH OTPE3KOB, BEJIMYHH YIJIOB, BBIUUCIICHHS
IoAAel 1 00bEMOB; TOHUMAHUE UIEH U3MEPEHUS JJIMH, TUIONIaiei, 00bEMOB;
6) 3HAKOMCTBO C HJIESIMH PaBEHCTBAa (Uryp, CHMMETPUHU; YMECHUE PaCllO3HABATh W
n300paxkaTh paBHbIE U CUMMETPUYHBIE (QUTYDBI;
7) yMeHHE TIPOBOJUTH HECIOXKHBIC IPAKTUUYECKUE pPACUYETHl  (BKJIIOYAIOIINAE
BBIUMCJICHUSI C  NPOLEHTaMH,  BBIIOJIHEHHE  HEOOXOJUMBIX  H3MEpEHUH,
MCIIOJIb30BAaHUE MPUKUIKU U OLICHKH);
8) ucnonb3oBaHue OYyKB JUIsS 3amucCh OOIIMX YTBEPXKIACHHUH, (HOPMYJ, BBIPAKCHHIA,
YpaBHEHUH; yMEHHME ONEepUpornaTrh MNOHITHEM  «OYKBEHHOE  BBIPAXKECHUEY,
OCYUIECTBIISITh 3JIEMEHTAPHYIO AESTENbHOCTb, CBSI3aHHYIO C IOHSTUEM «YPaBHEHUEY;
9) 3HaKOMCTBO C Wjeeii KOOpJAWHAT Ha MPSIMOW M HAa IUIOCKOCTH; BBITIOJHCHHE
CTaHJAPTHBIX MPOLIEAYp Ha KOOPAUHATHON MJIIOCKOCTH;
10) moHMMaHHWE W WCIOJb30BaHHWE WH(GOPMAIIMU, TPEACTABICHHOW B (opme
TaOJHIIBI, CTOIOYATON WIIM KPYTOBOM JHArpaMMBl;
11) ymeHwue pemaTh MPOCTEHITNE KOMOMHATOPHBIC 3a/1a4K MepeOOpOM BO3MOXKHBIX
BapHaHTOB.

Conep:xanue
Harypaabusbie umciaa. HatypaneHbii psn. [lecsatudyHas cucrema CUMCIICHUS.
ApudmeTrnueckue 1eUCTBUS ¢ HATypadbHbIMU ynciaMu. CBoMCTBa apudMeTndecKux

JEUCTBUM.



CreneHb ¢ HaTypAJbHBIM ITOKA3aTEJIEM.

YucnoBele BBIpAXEHUs, 3HAYEHUE YHWCIOBOIO BbIpaxeHus. llopsnok nencrBuil B
YHUCJIOBBIX BBIPAKEHUAX, HCIIOJNb30BaHUE CKOOOK. PellleHne TEKCTOBBIX 3aaad
apu(MeTHIecCKuMH croco0amu.

Henutenn n xpatHele. CBONCTBa M NMpPU3HAKU AeAUMOCTHU. [IpocThie U cocTaBHBIE
yycia. Pa3nokeHne HaTypallbHOTO YHCIIAa Ha IPOCTbIE MHOXHUTENH. JleeHne c
OCTaTKOM.

Jpoon. OObikHOBeHHass JpoOb. OcHOBHOE CBOMCTBO Jpobu. CpaBHEHHE
OOBIKHOBEHHBIX Apo0Oeil. ApupMeTnyeckue AeUCTBUS ¢ OOBIKHOBEHHBIMU JIPOOSMH.
HaxoxxaeHnue 4yacTy OT LENOro U LENOro MO €r0 YacTH.

Hecstuunbie 1podu. CpaBHEHUE AECITUYHBIX JpoOeil. ApupMeTnieckue 1eUcTBUS C
NEeCATUYHBIMU Ipo0siMu. [IpencraBnenne necaTHYHON OpoOu B BUAE OOBIKHOBEHHOM
IpoOu 1 OOBIKHOBEHHOMN B BUJIE IECATUYHOM.

[IpoueHTBI; HAXO0XACHUE MPOLIEHTOB OT BEJIWYUHBI U BEJIMYMHBI 110 €€ IPOLICHTAM.
OTHOMIEHNE; BBIPAKEHUE OTHOLIECHUS B IIPOLIEHTAX.

Pemenue TekcTOBBIX 3a/1a4 apuMETUYECKUMH CTIOCOOAMH.

PaumnonanbHbie ynciaa. [lonoxuTenpsHple 1 OTpULATENBHBIE YUCIA, MOAYJIb YUCA.
MHO0keCTBO LENbIX Yhcesl. MHOKECTBO PALIMOHAIBHBIX YHCEN; PAMOHAIBHOE YHCIIO
KaKk OTHOIIeHWe M/N, rae m — ueioe 4ucio, a N — HarypaibHoe. CpaBHEHHUE
palMOHAIBHBIX 4YHCell. ApudmeTrueckue AEHCTBUSA C PALMOHAJIbHBIMU YHUCIAMH.
CaoiicTBa apu(pMeTHUECKUX JIEHCTBHA.

KoopaunatHas npsimasi; n300pa’keHHe YuCesl TOYKaMU KOOPAMHATHOM MpsIMOiA.
N3mepenusi, npulJIMKeHUsA, OUEHKH. EIVHULBI U3MEPEHUs JIMHBI, IUIOLIA/IH,
o0bemMa, Macchl, BpeMeHH, cKopocTd. [lpubmmkéHHoe 3HAUEHUE BEIUYUHBI.
OxpyrieHue HaTypajdbHBIX YHCEN U JECATUYHBIX ApooOeil. Ilpukuaka u oleHKa
PE3YJIBTATOB BHIYUCIICHUIA.

DJieMeHTHI ajaredpol. lcnonbs3oBanue OyKB i 0003HAUEHUSI YUCEN, JJIsl 3allUCU
CBOMCTB apudmeTnueckux AeicTBui. bykBeHHbIE BbIpakeHHs. YHUCIOBOE 3HAUYEHUE

OYKBEHHOTO BbIpakeHus. [lomycTrMbie 3HaueHNs OyKB B BHIPAKCHUH.



VYpaBHeHHe; KOpeHb ypaBHeHHUs. HaxokaeHMe HEM3BECTHBIX KOMIIOHEHTOB
apu(PMETHICCKUX TCHCTBUM.

[Tpumepsl pelnieHnst TEKCTOBBIX 3a/1ay C MOMOIIBIO YpaBHEHUH. .

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTH. [locTpoeHHe TOUYKM MO ee KoOopauHaTam,
oTpe/ieieHHe KOOPAUHAT TOYKY Ha TIOCKOCTH.

OnucarenbHnas cratuctuka. KomOnnaropuka. IlpencraBieHue JaHHBIX B BHJIE
TabnuI, 1uarpaMM. Perienne KOMOMHATOPHBIX 3a/1a4 epedOpPOM BapHaHTOB.
Harnsanas reomerpusi. Harnsaneie npencraBiieHds o (GUrypax Ha IIJIOCKOCTH:
npsiMasi, OTPE30K, JIyd, Yrojd, JIOMaHas, MHOTOYTOJbHUK, OKPYXKHOCTb, KpPYT.
YeThIpexyroabHUK, MPSIMOYTOJIBHUK, KBaApaT. TpeyroibHUK, BUABI TPEYTOJIbHHUKOB.
[TpaBuiibHBIE MHOTOYTONBHUKHU. M300paxeHue reomerpuueckux ¢uryp. Bzaumuoe
pacIoIoXKeHUE IBYX MPSIMBIX, TIBYX OKPYKHOCTEH, MPSMOM U OKPYKHOCTH.

JnvHa otpes3ka, JomaHoi. Ilepumerp MHOroyrojspHuKa. EnuHUIBI H3MEpeHUs
JuiHbL. VI3MepeHune IIuHbl 0Tpe3Ka, MOCTPOCHHUE OTpe3Ka 3a1aHHOM ITTMHBI.

Bunsr yrnos. ['pagycHas mepa yrna. M3MepeHne n MOCTPOECHHE YIIIOB C MOMOUIBIO
TpaHcnoptupa. buccekrpuca yria.

[TonsitTne Tulomamu  urypsl; eOWMHHUIBI  W3MepeHus Iiomanu. [lnomans
OpsIMOYTOJIbHUKA, KBazparta. [lpubmmxkeHHoe wu3MepeHue Iiouaad ¢uryp Ha
KJieTyatoi Oymare. PaBHOBenMKkue Gurypsl.

Harnsigasie nmpenctaBieHus 0 MPOCTPAHCTBEHHBIX PHUTypax: KyO, mapajuienenumesa,
npusMa, nupammaa, map, cgepa, Konyc, muausap. M3zodpaxenne npocTpaHCTBEHHBIX
¢uryp. Ilpumepst ceuenuil. MuororpaHHuku. [IpaBUiIbHBIE MHOTOTPAHHUKH.
[Tpumeps! pa3BepTOK MHOTOTPAHHUKOB, IIMIIMHApPA U KOHYCA.

[Tonsitue oOwvema; eauHUIBl 00bemMa. OOBEM TPSIMOYTOJBHOTO TMapayUieienuneaa,
KyoOa.

[Tonsitue o paBeHctBe Quryp. LleHTpanbHas, oceBas M 3epKajbHasi CUMMETPHH.
N300paxeHre CHMMETPUYHBIX QUTYD.

Jloruka W MHOXecTBa. MHOXECTBO, DJJIEMEHT MHOXKECTBA. 3aJaHWE MHOXKECTB

MEPEYUCIICHUEM DJIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. (CTaHIapTHBIE
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0003HAUEHUsT YHCIOBBIX MHOXeCTB. [lycToe MHOXECTBO W €ro 00O03HaYCHHE.
[TogMuOxkecTBO. OOBEIUHEHNE U IEPECCUCHUE MHOKECTB.

WnmrocTpaiiyisi OTHOIIEHUN MEXAY MHOMXECTBAMM C IMOMOIIBIO JuarpamMm Jujepa—
Benna.

[Tpumep 1 KOHTpIIpUMED.

TemaTnueckoe mianupoBanue S kiaace (170 yacon)

Copepxanue Tem | Koin- XapakTepruCcTHKa OCHOBHBIX BUJIOB JICSTEIbHOCTH HA YPOBHE
BO YHUBEPCAIbHBIX YUCOHBIX TCUCTBUI
4acoB
I'nasa 1. JIuaun 9 Pacrio3naBaTh Ha mpeaMerax, U300paXEHHUSIX, B OKPYKAIOIIEM MHPE

pa3IMyYHbIC JIMHUY, IUIOCKUE U NIPOCTPaHCTBEHHBbIE. Pacno3HaBaTh Ha
4YepTe)Kax M PUCYHKaX 3aMKHYTblE W HE3aMKHYTbIE JIMHHH,
camonepecekaromecss U 0e3 camonepeceueHuil. OmnuceiBaTh U
XapakTepu3oBaTb  JUHMU.  M300pakaTb  pasiavyHble  JIMHUU.
KoHcTpyupoBaTh alropuT™M MOCTPOCHHUS JIMHUH, M300paXEHHOW Ha
KJIeT4aToil Oymare, CTpouTh M0 aiaroputMmy. Pacno3HaBaTh Ha
YepTeKax, pUCYHKaX, U MOJEISAX MPSAMYI0, YaCTU MPSIMOM, JIOMaHYIO.
IIpuBOoaUTE IpUMEPBHl AHAJIOIOB YAaCTEW NPSIMOM B OKpYXKarolEM
MHUpPE, MOJEINPOBATh MPSMYH0, JIOMaHyl0. Y3HaBaTb CBOWCTBa
npsmoil. M3o00paxkaTh npsiMyto, J1y4, OTPE30K, JJOMaHYI0 OT PYKH U C
UCIIOJIb30BaHUEM JIMHEHKH. Pacrno3HaBaTh Ha ueprexax, pUCYHKaXx,
MOJIESAX OKPYKHOCTb U Kpyr. [IpuBOANTE mpHMepsl OKPYKHOCTH U
Kpyra B OKpyXkarwolem Mupe. M300paxars OKpYKHOCTb 33JaHHOTO
pamuyca ¢ mnomouiplo 1upkyna. KoHcTpynpoBaTh — alroputm
BOCIIPOM3BEJCHUSI PHUCYHKOB U3 OKPY)KHOCTEH, CTpOUTH IO
IrOPUTMY, OCYIIECTBISATH CAaMOKOHTPOJIb, MPOBEPSAS COOTBETCTBUE
MOJIyUEHHOT0 M300pakeHus 3aJaHHOMY pUCYHKY. WM3o00paxaTh
OKpPYXXHOCTM 10 onucaHuiro. Vcmoib30BaTe  TEPMHUHOJIOTHUIO,
CBA3aHHYI0O C OKPYXXHOCTBIO. Y3HaBaThb CBOWCTBA OKPYKHOCTH.
OnucelBaTh M XapakTEpU30BaTh JIMHUU. BpIIBHraTh TUIOTE3Bl O
CBOWCTBaX JIMHUM M 0OOCHOBBIBaTH HX. M300pakaTh pa3inyHbIE
JUHUM, B TOM 4HCIE NpsAMble U OKpyxkHocTU. KoHCTpyHnpoBaTh
QITOPUTM TOCTPOEHUS JIMHUHU, U300pakEHHOM Ha KieTyaTol Oymare,
CTPOUTH IO AITOPUTMY, OCYILECTBISATH CaMOKOHTPOJIb, IMPOBEPss
COOTBETCTBUE IIOJYYEHHOTO H300paK€HUS 3aJaHHOMY pHUCYHKY.
HaxoauTs 1IMHBI OTPE3KOB, JIOMaHBIX.

I'naBa 2. 12 | Yurare u 3amuceiBaTh OOJBIINE HATypalbHBIE Yrcia. Mcnoap3oBaTh
Hatypainbhsie JUIs 3amMcy  OOJBIIMX YHUCEN COKpPALIeHUs: ThIC., MIJH, MIP/.
qucia

Hpe,[ICTaBJI}ITB qucila B BHAC CYMMBI DpPa3psaAJHbIX CllaraCMbIX.
HepCXOZ[I/ITB OT OJHUX CAUHUI U3MCPCHUSA BCIMYUH K OJPYIUM.
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HaxonuTh ommOku mpu mepexone OT OJHUX EIMHULl U3MEPEHHUs K
IpyruM. YuTaTe M 3aluCBhIBaTh YUCJIa B HEMO3ULUOHHON CUCTEME
cuMcieHus (KJIMHOMKUCH, pUMcKas Hymepauus). OnucbiBaTh CBOWCTBA
HaTypajlbHOrO psana. CpaBHUBaTh M ynopspoduBaTh. HarypaiabHble
YKclia, BEIUYMHBI (IUIMHY, MAaccy, BpPeMsi), BBIPQXKECHHBIE B Pa3HbIX
eIMHULIAX U3MEPEeHUs. YepTUTh KOOPIMHATHYIO MPSAMYI0, H300pakaTh
YUCJIa TOYKAaMU Ha KOOPJIMHATHOM NPSIMOM, HAaXOIWUTh KOOPAHMHATY
OTMEYEHHOW TOoYkd. MccnenoBaTh 4YHMCIIOBBIE 3aKOHOMEPHOCTH.
YcraHaBnuBaTh Ha OCHOBE JTAHHOW MH(OpMAIIHH, COIEePKAIIeH YUCIO0
C HYJSIMH Ha KOHIE, KAKO€ 3HAYEHHWE OHO BBIPAXAET: TOYHOE WJIU
npuOmpkéHHoe. OKpYTasaTh HaTypallbHbIE YHCIAa 10  CMBICHY.
[TpyMeHsTh NpaBUIIO OKPYIJIEHUSI HAaTypalbHBIX YUCEN. Y4acTBOBATh
B O00OCYXIEHHUM BO3MOXHBIX OHIMOOK B XOJAE M pe3yibTare
BBIIIOJIHEHUSI ~ 3alaHMid ~ HA  OKpyrjeHue  uucen.  Pemath
KOMOHMHATOPHBIE 3a/la4ydl C TOMOINbIO Mepedopa BCeX BO3MOXKHBIX
BapHMaHTOB (KOMOWHAIMI 4YKCen, CJIOB, MPEAMETOB U  [p.).
MopenupoBaTh XOJ pEIICHUS C MOMOILBI PUCYHKA, C IOMOILbBIO
JIepeBa BO3MOXHBIX BapuaHTOB. Fcnonbs30BaTh MO3WMLIMOHHBIN
XapakTep 3aluCU YHCeNl B JECATHUYHON CHCTEME B XOJE pEIICHUS
3aja4. Yurarh M 3amMchiBaTh HATypaJbHbIE 4YMCIA, CPaBHUBATh U
ynopsao4yuBaTh — uucia.  M3oOpakaTe  yucia  TOYKAaMHU — Ha
KOOpPAMHATHOU mpsMOoM. OKpyriaTh HaTypalbHble uucia. Pemarh
KOMOHMHATOpHBIE 3a/ladydl C TOMOINbI0 Tepebopa BCeX BO3MOXKHBIX
BAPUAHTOB.

['naBa 3. JleiicTBust
C HaTypaJbHBIMH
qUucJiaMu

21

Ha3piBaTh KOMITOHEHTHI JIEWCTBHUI CJIOKEHWS W BBEIYUTAHHUA.
3anuchiBaTh C TMOMOIIbI0 OYKB CBOMCTBA HyNS TPH CIOXKEHUH U
BBIYUTAHUU. BBITOMHATE CJIOKEHHE W BBIYMTAHUE HATypaJIbHBIX
yucen. IIpuMeHsATh B3aMMOCBSI3b CIOXEHUS M BBIYUTAHUS JIA
HAXOXKJCHUS HEW3BECTHBHIX KOMIIOHEHTOB JTHX JACHCTBHM, I
CaMOTIPOBEPKH MPH BBHINOJIHEHUU BbIUMCIeHUH. HaxoauTs ommobku u
00BbsICHATh uX. Mcronb30BaTh MPUEMBI MIPUKUAKH M OIEHKH CYMMBI
HECKOJIbKMX CJIara€MbIX, B TOM YHCJI€ B MPAKTUYECKHX CHUTYalUAX.
Pemare TexkcTOBBIE 3aJauM  Ha  CIOKEHHE W BBIUMTAHHE,
aHaJIM3UpOBaTh M OCMBICIMBAaTH ycioBHE 3anauu. HaswiBaTh
KOMITOHEHTBI JICMCTBUH YMHOXEHHUS W JCJCHHS. 3aluChiBaTh C
MOMOIIbI0 OyKB CBOMCTBA HYJIS W E€AMHUIBI TIPU YMHOXEHUU U
JielieHUU. BBITTONHATE YMHOXKEHHE U JIeJICHHE HATypPaTbHBIX YHCEIL.
[IpuMeHATh B3aUMOCBSA3b YMHOXEHUSI U JI€JICHUS JJI1 HaXOXIEHUS
HEW3BECTHBIX KOMIIOHEHTOB 3THX JIEUCTBHM, JJII CAMOIIPOBEPKHU MPH
BBITIOJIHEHUH BblYMCIEHU. Mcnonb3oBare OpUEMBI NPUKUIKH U
OIICHKH TIPOM3BEJICHUS HECKOJbKMX MHOXHUTEICH, TPUMEHATH
MPUEMBI CAMOKOHTPOJISI IIPU BBINOJHEHUU BbIUMCIEHUN. Haxomutsb
OmMOKU M OOBSACHATH UX. Permarh TEKCTOBBIE 3a7ja4l HA YMHOKEHHUE
U JIeJeHUe, aHaJIU3UpOBaTh U OCMBICIMBATH YCIOBUE 3a/1ayu.
AHaTM3UPOBATh YHCIIOBBIE MOCIIEI0BATEILHOCTH, HAXOIUTh TPaBUIIA
UX KOHCTPYUPOBAHUS

Brrunciars 3HaYEHUs YUCIOBBIX BBIPAKEHUMN, COJIEPKAITUX IEUCTBUS
pasHBIX CTyHeHeW, co ckoOkamu u 0e3 ckoOok. OnepupoBaTh
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MatematuueckuMu. CHMBONAaMH, JIEHCTBYS B COOTBETCTBHH C
IIpaBWJIaMU 3alIUCH MaTEMaTHYECKUX BbIpakeHUH. PemaTh TEKCTOBBIE
3ajjaul  apu(METUYECKHMM  CIOCOOOM, HCHONb3ys  Pa3IMYHbIC
3aBHCHUMOCTH MEXJy BEIMYMHAMH (CKOpPOCTb, BpEMs, PACCTOSHUE;
paboTa, NPOU3BOAUTEIBHOCTb, BpeMs M T.I.): AHAJIU3UPOBATh MU
OCMBICIIMBATh TEKCT 3aJ1a4H; OCYILECTBIIATh CAMOKOHTPOJIb, IIPOBEPSS
OTBET Ha COOTBETCTBHE YCHIOBHIO. OnepupoBaTh CUMBOJUYECKOU
3allUCBI0 CTENCHU 4YMUCIIA, 3aMEHssd IPOU3BEIACHUE CTEIECHbIO H
CTCIECHb MPOU3BEACHUEM. BBIUMCIIATE 3HAUYEHUS CTEIICHEH, 3HAYCHUS
YHCJIOBBIX BBIPAXKEHUM, COIEPKALNX KBAAPAThl U KyObl HATypaJIbHbBIX
yucen. [IpumeHsaTs npuémbsl NPUKUAKK U OLCHKH KBaJIpaToB U KyOOB
HaTypaJIbHbIX YHCEJN, OCYILECTBIISITH CAMOKOHTPOJIb IIPU BBIOJIHEHUN
BBIUNCJICHUN. AHAJIN3UPOBATh HA OCHOBE YMCIIOBBIX JKCIIEPUMEHTOB
3aKOHOMEPHOCTH B  MOCJIENOBATEIBHOCTAX IHU(P, KOTOPHIMH
OKaHUYMBAIOTCSI CTENEeHM HeOONbIIMX uucel. Pemarb TeKCTOBbIE
3aa4i apuPMETUYECKUM CIIOCOOOM, UCTOb3Ys 3aBUCUMOCTb MEKIY
CKOPOCTBIO, ~ BPEMEHEM,  DPACCTOSHUEM:  AHAIU3UPOBaThb WU
OCMBICIIMBATh TEKCT 3aJa4d; MOJCIMPOBATH YCIOBUE C IOMOIIBIO
CXeM U PpUCYHKOB; IepedOopMyIHpOBBIBATh YCIOBHUE, CTPOUTH
JOTUYECKYI0 LENOYKY pPACCY)KIEHUH; KPUTHUYECKH OLICHUBATH
IIOJIyYEHHBIM OTBET, OCYLIECTBIISTH CAMOKOHTPOJIb, IPOBEPSS OTBET
Ha COOTBETCTBHE YCJIOBMIO. BBIYMCIATH 3HAUYEHUS YUCIIOBBIX
BbIpakeHUI. Ha3piBaTh KOMIIOHEHTHI apU(PMETUUYECKUX AECUCTBUM,
HaXOJUTb HEU3BECTHBIE KOMIIOHEHTBI JEHCTBUI. 3aluceiBaTh B
OyKBeHHOH (opMe CBOWCTBA HYJSI W CIUHUIBI TPH CIOXKCHHH U
BBIUNTAHUM, YMHOXXEHUM U JeneHud. HasbiBaTh OCHOBaHHWE U
[0Ka3areilb CTENEHU, HaXOAUTh KBaJApaThl U KyObl YMCEN, BHIYUCIATH
3HAUEHUs  BBIPAXECHMM, conaepkamux creneHd. Mccnenoats
3aKOHOMEPHOCTH, CBSI3aHHBIE C OIpeAeJeHHEM MociaeaHe Ludpbl
CTENEHH, IPUMEHATH NOJYyYEHHBIE 3aKOHOMEPHOCTH B XOJE PEIICHUS
3a/1ay.

I'naBa 4.
Hcnonb3oBanue
CBOMCTB JICUCTBHH
MIPU BBIYUCIEHUAX
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3anuchiBaTh ¢ NOMOIIbIO OyKB MEPEMECTUTENBHOE U COYETaTEIbHOE
CBOWCTBA CJOXEHUS MW YMHOXeHUA. DPopmyiIHnpoBaTh NpaBUiia
npeoOpa3oBaHMsl YHCJIOBBIX BBIPAKEHUM Ha OCHOBE CBOMCTB
CIOKEHUs U YMHOXKEHMA. Mcronp30BaTh CBOMCTBA JEUCTBUM IS
IPYIIUPOBKU CIAraéMbIX B CYMME U MHOXKUTEJIEW B IPOU3BEIACHUH,
KOMMEHTHPOBATh CBOM JEWCTBUS. AHAIM3UPOBATH M PACCYKAaTh B
XO0J1€ UCCIIEA0BAHHUS YU CIIOBBIX 3aKOHOMEPHOCTEM.

OOcyxaTh BO3MOKHOCTh BBIYHMCIICHUS TUIOMIAIN MPSMOYTOJIbHHUKA,
COCTaBIIEHHOTO W3 JBYX MPSMOYTOJHHUKOB, Pa3HBIMH CIIOCOOaMH.
3anuceiBaTh pacnpenenuTebHOe CBOMCTBO YMHOXEHHUS
OTHOCHUTEIIEHO CIIOKEHUsI C TOMOIIbi0 OykB. DopMynupoBath u
MPUMEHATH TPABUJIO BBIHECEHUS OOIIETO MHOXHUTENS 3a CKOOKH W
BBHIMIONHATH 00paTHOE MpeoOpazoBaHue. YUacTBOBATh B OOCYKICHUH
BO3MOJKHBIX OITMOOK B IIEMOYKE MPEe0Opa3oBaHUsI.

YHCIIOBOTO BBIPAKECHUS. PelmiaTh TeKCTOBBIE 3aaUu apu(PpMETHUESCKUM
croco0oM, IpeIarath pa3Hbie CIIOCOOBI PEIISHHUS.

AHanM3upoBaTh u OCMBICJINBATh TEKCT 3aJ1a4u,
nepeOpMyIUPOBBIBATh  yCIIOBHE,  HM3BIEKaTh  HEOOXOIUMYIO
uH(popManro. MoaenupoBaTh YCIOBUE 33JIa4H, HCIIONB3Ys peaabHbIe
MpEIMETHI U PUCYHKH. Pelath 3a/1a4yv Ha 4acTH U HA yPAaBHUBAHUE T10
NpeJUI0KEHHOMY  [ula”y. [lmaHupoBaTe XOJ4 pemieHust 3ajJadu

13




apugmernyeckuM crmocodoM. OleHuBaTh IOJYYEHHBI OTBET,
OCYIIECTBIISATh CaMOKOHTPOJIb, IPOBEPSAS] OTBET HAa COOTBETCTBHE
ycioButo. [IpuMeHsTh HOBBIE CIOCOOBI PACCYXIEHUS K PEIICHUIO
3a]a4, OTpaKalolUMX JKU3HEHHbIE CHUTyallud. ['pynnupoBatrb
cjaraeMble B CyMME M MHOXUTEIM B MPOU3BEIECHUU. PackpriBaTh
CKOOKH B ITPOU3BEICHUU U BHIHOCUTH B CyMM€ OOIIMI MHOXHUTEIb 32
ckoOku. [IpumensTs pa3HooOpa3Hble NPUEMBI palMOHATU3ALNUN
BBIUMCJIEHUM, 3alMChiBasi COOTBETCTBYIOIIYIO LIENIOYKY PaBEHCTB.
Pemate 3a1aun Ha yacTH, Ha ypaBHUBAHHUE.

I'nasa 5. Yrubl u
MHOTOYTOJIbHUKH

Pacnio3naBate Ha dyeprexax, PpPHUCYHKaX M  MOJCNSX  YIJIBL
Pacno3naBaTh mpsAMON, pa3BEpHYThIM, OCTPBIA, TYMOW  YroJIL.
N3o00paxarh yriael OT PyKHd M C HCIOJIB30BAaHUEM " UEPTEKHBIX
WHCTPYMEHTOB Ha  HEJIMHOBAaHHOM W  KJeTdyaTtoi  Oymare,
MOJEIMpOBaTh W3 Oymarm u Jp. MaTepuanoB. Pacro3HaBars,
MOJIEJTUPOBATh OUCCEKTPUCY yTIa.

Pacnio3naBaTe Ha 4yepTekax, pUCYHKaX, U MOJACIAX IMPSIMBIE, OCTPHIE,
TYyIbIE U pa3BEPHYTHIC YIUIbl. VI3MepsATh ¢ MOMOIIBIO TPAHCIIOPTHUPA U
CpaBHUBATh BEIUYHHBI YIJIOB. CTPOUTH YIUIBI 3aIaHHOW BEJIMYMHBI C
MOMOIIBIO TPaHCIIOpTUpPA. PemiaTe 3aaun Ha HAXOXKICHHE TPalyCHON
MEpHI YTJIOB.

Pacnio3naBaTh MHOTOYTOJBHUKM Ha YepTekaxX, PUCYHKAX, HAXOAHTH
WX aHAJIOTU B OKpYXaroiieM Mupe. MoaenupoBaTh MHOTOYTOJIbHUKH,
UCIONB3YS Oymary, MpoBOJIOKY U JAp., U300paXkaTh Ha HEJIMHOBAaHHOU
U Kkjeryatoi Oymare. M3MepsATh JUIMHBI CTOPOH M BEITUYHHBI YTIIOB
MHOTOYTOJbHUKOB.  [IpoBOAMTH  MuAaroHanu MHOTOYTOJILHUKOB.
Hcnonb3oBaTh TEPMHUHOJIOTHIO, CBS3aHHYI0 C MHOTOYTOJbHUKAMHU.
Kouctpynposath JIITOPUTM BOCTIPOU3BEICHUS PUCYHKOB,
MOCTPOEHHBIX M3 MHOTOYTOJBHUKOB, CTPOUTH TIO QJITOPUTMY,
OCYILIECTBISATh CAMOKOHTPOJIb, TPOBEPSISI COOTBETCTBHUE MOTYYEHHOTO
M300paXeHUs]  3aJaHHOMY PHUCYHKY. BBIYHCIATH  MEpUMETPHI
MHOT'OYTOJIbHUKOB.

MopenupoBaTh MHOTOYTOJBHUKH, HCTONB3Yys Oymary, MpoBOJIOKY U
op., u300pakaTb Ha HEJTMHOBAHHOM M KJeTdaTo Oymare.
Pacno3naBate mpsiMble, OCTpBIEC, TYMbI€ YIIbI MHOTOYTOJILHHKOB.
W3mepsaTh AJIMHBI CTOPOH W BEJIIMYMHBI YIJIOB MHOTOYTOJIBHUKOB.
H300paxaTh MHOTOYrOJbHUKH. Pa30uBaTb MHOTOYIOJBHUK U
COCTABJISITh MHOTOYTOJIbHUK W3  3aJaHHBIX MHOTOYTOJIBHHKOB.
Onpenensatb 4YKMCIO JUaroHajeldl MHOIOyrojbHuKa. lMcnonb3oBaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C MHOTOyrojbHHKamMu. KoHCcTpynpoBath
QITOPUTM  BOCHPOU3BEACHUS  PUCYHKOB,  TMOCTPOEHHBIX U3
MHOTOYTOJIBHUKOB, CTPOHUTH 110 aJITOPUTMY, OCYIIIECTBIISATD.
CaMOKOHTPOJIb, MPOBEPsIE COOTBETCTBUE IMOIYYCHHOTO M300pakeHUs
3aITaHHOMY  PHUCYHKY. BBIIBUTaTh  THUIOTE3BI O  CBOMCTBAx
MHOTOYTOJTbHUKOB U OOOCHOBBIBaTH HX. BBIUHUCIATH TEpPUMETPHI
MHOTOYTOJIbHUKOB.

I'maBa 6.
JlenumocTh yncen
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®opMyIHpoBaTh ONPENEIECHUS TOHATUN «IETUTENb» U «KPATHOE»
yucia, ynorpebasaTh ux B peud. HaxoauTe HanOonbmuil oOuiumii
JeNUTENh U HauMeHbIIee o0lee KpaTHOe JIBYX YHCENl, UCIOJIb30BaTh
COOTBETCTByIOIIME 0003HaueHus. Pemath TEKCTOBbIE 3ajauu,
CBS3aHHBIE C JIETMMOCTBIO YHCEI.

@opMynMpoBaTh ONPENEIEHHUS IPOCTOIO M COCTABHOIO 4YHCIA,
PUBOJUTh MPHUMEPHl NPOCTHIX U COCTaBHBIX 4YHceNl. BbIMonHATH
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pasoKeHUE YHCIa Ha TMPOCThie MHOXUTeNnW. Mcmonap3oBath
MaTEeMATHYECKYI0 TEPMUHOJIOTHIO B PACCYKICHUSIX ISl OOBSICHEHHUS,
BEPHO WJIM HEBEPHO yTBEPIKICHHUE.

Haxomuth  mpocTble  uMcia,  BOCHOJIB30BABIIMCH  «PEIIETOM
OparocdheHay Mo MPENIOKECHHOMY B y4eOHUKE IUIaHy. BBIICHATS,
SIBIIICTCS. JTM YHCIIO COCTaBHBIM. VICmonb30BaTh TaOMUILy MPOCTHIX
gyucen. [IpoBOAWTH HECIOXHBIE HCCICIOBAHUS, OIUPAsCh Ha
YHCJIOBBIE IKCIIEPUMEHTHI (B TOM YHUCJIE C IOMOIIbIO KOMITBIOTEPA).
dopMyIMpOBaTh CBOMCTBA JEIUMOCTH CYMMBI W TIPOU3BEACHHS,
JIOKA3bIBaTh  YTBEPXKICHHUS, O0Opamasch K COOTBETCTBYIOIINM
dbopmynupoBkaM. KoHCTpyrpoBaTh MaTeMaTHYECKHUE YTBEPIKICHHS C
MOMOIIBIO  CBSI3KM  «ECJH..., TO ..». Vlcnoib3oBaTh TEpMUH
«KOHTPIIPUMEP», ONPOBEpraTh YTBEP)KICHUE OOIIErO XapakTepa C
MOMOIIIbIO KOHTPIPUMEpA.

dopMynHpoBaTh NPU3HAKU JI€TUMOCTH Ha 2, Ha 5, Ha 10, Ha 3, Ha 9.
[IpuBOANTE IPUMEPHI YHCEN, ACTAIIMXCSA U HE ACNAIIMXCS HA KaKoe-
aub0 U3 yKa3aHHBIX 4HCEJ, J1aBaTh pPa3BEPHYTHIC MOSCHEHUS.
KonctpynpoBaTh MaTeMaTuuecKue YTBEPHKICHHS C MTOMOIIBIO CBS3KU
«eCIH..., TO ...», OOBEAUHATH JIBa YTBEPXKJICHUS B OJHO, UCIOJIB3YS
CIIOBOCOYETAaHHE «B TOM UM TOJIBKO TOM ciydae». l[IpuMeHsATH
MPU3HAKK JIeTUMOCTH. Mcmonp30BaTh TMpU3HAKKA —JACIUMOCTH B
paccyxaeHusx. OObsACHATh, BEpHO WM HEBEPHO YTBEPKICHHE.
BoITIONHATE J1e7ieHne ¢ OCTaTKOM MpU PEIICHUH TEKCTOBBIX 3a7ad U
WHTEPIPETHPOBATh OTBET B COOTBETCTBUHM C IOCTaBJICHHBIM
BonpocoM. KiaccupuiupoBats HaTypaibHbIE unciaa (YETHBIE U
HEYETHBIE, 110 OCTAaTKaM OT JeJICHHS Ha 3, Ha 5 | T.I1.).

[IpuMeHATh MOHATHS, CB3aHHBIC C IETUMOCTHIO HATYPAJIbHBIX YHCEIL.
Hcnonb3oBath CBOMCTBA M NPHU3HAKH AEIUMOCTU. JloKa3piBaTh U
ompoBepraTh € TMOMOIIBI0  KOHTPIPUMEPOB  YTBEPKACHUS O
JIETMMOCTH uncell. PemaTe 3a1a4n Ha AEJIEHUE C OCTATKOM.

I'maBa 7.
TpeyroabHUKH 1
YEeTBHIPEXYTOJIbHUK
u
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Pacnio3zHaBaTh TpEyroJbHMKM Ha 4YepTeXaxX U PUCYHKaX, NPUBOJIUTH
IIpUMEpHI aHAJIOroB 3TUX (UTYp B OKpykarwoieM Mmupe. M3o00paxkaTh
TPEYrOJIbHUKA OT PYKHM W C HCIOJB30BAHUEM YEPTEKHBIX
MHCTPYMEHTOB, Ha  HEJIMHOBAaHHOM MW  Kier4aroil  Oymare;
MOJIENINPOBaTh, MCIONB3Ysl Oymary, mpoBosioky u ap. MccnenoBatb
CBOWCTBAa TPEYroJbHUKOB MYyTEM OSKCIIEPUMEHTa, HaOII0eHus,
U3MEpEHUs,, MOJEIUPOBAaHUS, B TOM 4YHUCIE, C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX IporpamMm. M3MmepsATh [UIMHBI CTOPOH, BEIMYUHBI
yIJI0B TpeyroiabHUKOB. KnaccuduumpoBarh TpeyroJbHUKU MO yriam,
no cropoHaMm. Pacno3HaBaTh paBHOOEIPEHHBIE W PAaBHOCTOPOHHHE
TpeyrojibHUKU. lcronb30BaTh TEPMUHOJIOTHIO, CBSI3AHHYIO €
TPEYrOJIbHUKAMHU. BriaBurats TUIOTE3bI 0 CBOMCTBax
paBHOOEJPEHHBIX,  PaBHOCTOPOHHUX TPEYTroJIbHUKOB,
00ocHOBBIBaTh HMX. OOBACHATH Ha TMpHUMEpax, OINPOBEpraTb C
MTOMOIIbIO KOHTPIIPUMEPOB YTBEPXKACHUS O cBOicTBax
TpPeyrojabHUKOB. HaxoauTs nmepumerp TpeyrojabHUKOB, B TOM YHCIE,
BBITOJIHSAS HE00X01uMble n3MepeHus. KoHCTpynpoBaTh OpHAMEHTHI U
NapKeThl, W300paxkas HUX OT PYKH, C MOMOIIBIO HHCTPYMEHTOB, a
TaK)Ke€ UCTOJIb3Ys] KOMIIbIOTEPHBIE TPOTPAMMBI.

PacniosHaBaTp NpPSIMOYTOJIBHUKM Ha 4YepTekax M  PUCYHKaX,
MPUBOJUTH MPUMEPHI aHAJIOIOB MPSIMOYTOJBHUKOB B OKPY)KaoIEM
mupe. PopMyIHpoOBaTh ONpPENEIEHHs] NPSMOYIOJbHUKA, KBaJpaTa.
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N3o0pakath MNpSMOYTrOJBbHUKA OT PYKHM HAa HEJIMHOBAHHOW U
KJIeT4yaToil Oymare, CTpOUTh, HCIIONB3YsI YEPTEKHBIE MHCTPYMEHTHI,
[0 33JaHHBIM JUIMHAM CTOPOH; MOJAEIMPOBaTh, UCHOJB3yd Oymary,
IPOBOJIOKY U Jp. HaxomuTs nepumerp NpsSMOYTOJIbHUKOB, B TOM
quce, BBINONHAS HeoOXoauMble nu3Mepenus. McenenoBars cBoiicTBa
IPSIMOYTOJIBHUKOB IIyTEM SKCIIEpUMEHTa, HAOIIOJECHUS, U3MEPEHMUS,
MOJICJIMPOBaHUsA, B TOM 4YHCJIE C HCIOIb30BAaHUEM KOMIIBIOTEPHBIX
nporpaMM. CpaBHMBaThb CBOMCTBA KBajpara M IPsAMOYIOJIbHUKA
oOmiero Buja. BeiiBurate runore3bl 0 CBOMCTBAaX NMPsIMOYTOJIbHHKA,
o0ocHOBBIBaTh HUX. OOBACHATH Ha TMpHUMEpax, ONPOBEPraTb C
IIOMOUIBIO KOHTPIIPUMEPOB YTBEPKACHUS 0 CBOMCTBax
IPSIMOYTOJIBHUKOB.

Pacnio3HaBaTh paBHBIE (QUIYpBl, MPOBEPSITH PABEHCTBO (UTYD
Haso)xeHueM. M3o0paxarb paBHble ¢urypsl. PazouBats ¢urypsl Ha
paBHbIE 4YacTH, CKJIaJbplBaTh (UIYypbl W3 paBHBIX YacTe.
O060cHOBBIBaTh, OOBSCHATH Ha IPHUMEpaX, ONPOBEPIaTh C IOMOIIBIO
KOHTPIPUMEPOB YTBEPXKACHUS O paBeHCTBE Quryp. dopmynupoBarsb
IPU3HAKA  PaBEHCTBA  OTPE3KOB,  YIVIOB,  IPSIMOYTOJbHUKOB,
okpyxxHocTeil. KoHCTpynpoBaTh OpHAMEHTHI M MApPKETHI, H300paxast
UX OT pyKH, C IOMOLIbI0 HMHCTPYMEHTOB, a TaKXe HCIOJb3Ys
KOMIIBIOTEPHBIE IPOIPAMMBI.

BeruncnaTe  mIomagud  KBaAparoB,  NPSAMOYTOJIbHUKOB  IIO
COOTBETCTBYIOIUM TIpaBwiIaM U (opmynam. MoenupoBaTs QUTYpHI
3aJJaHHOM TUIoIIaau, (GUryphl, paBHbIE MO Miouagd. MoaenupoBaThb
€IMHULBI M3MEpEeHUs IUIowaau. BelpaxkaTe OAHM  €IUHUIIBI
U3MEpEeHus IUIOLAAN Yyepe3 apyrue. BelOupaTh eTUHULBI U3MEPEHHS
IIoiad B 3aBUCHUMOCTH OT CHUTyallMd. BBINONHATH NPaKTHKO-
OPUEHTUPOBAaHHBIE 3aJaHUsl HA HAXOXJICHUE IUIOIaici. Boranciasats
wiomaan QUryp, COCTaBIEHHBIX U3 NPAMOYrojbHUKOB. HaxonuTs
npuOIMKEHHOE 3HAueHWe Iuomaau ¢uryp, pasduBas HX Ha
eIVHUYHBble KBajparbl. CpaBHMBaThb (UIypel 0O IJIOWAAM U
nepuMmerpy. Pemars 3amaum  Ha HaxXOXKJIEHUE TIEPUMETPOB U
ioniaied KBaJpaTOB U MPSIMOYTOJIBHUKOB. BBIIENsATh B yCIOBUU
3aJjaud  JaHHble, HEOOXOoAWMBIe JuId €€ pelleHHs, CTPOUTh
JIOTUYECKYI0 LIEMOYKY paCcCYXICHHM, COMOCTABIATh IOJTYYEHHBIN
pE3yJNIBTAT C YCIOBUEM 3aJa4H.

Pacnio3HaBaTh TpEyrojibHUKH, MpPSIMOYTOJIBHUKM Ha 4YepTexax u
pUCYHKaX,  ONpeNeNsTh  BUJA  TpPeyrojbHUKOB.  M300paxkaTsh
TPEYrOJIbHUKH, MPSIMOYIOJbHUKHA C TOMOILIBIO MHCTPYMEHTOB U OT
pyku. HaxomuTe nepuMerp TpEYroJbHUKOB, MPSIMOYTOJIBHUKOB.
BbruucnsaTe miiomaad  KBaApaTOB W MPSIMOYTOJIbHUKOB. Pemiath
3aJaud Ha HAxXOXKJICHHE NEpPUMETPOB W IUIOIIAJECH KBaApaToB U
npsiMoyrosibHUKOB.  MccienoBaTe  CBOMCTBa  TPEYroJIbHUKOB,
PSMOYTOJIBHUKOB MyTEM HKCHEpUMEHTa, HAOJIIOAEHUs, U3MEpEHUs,
MOJIEJTUPOBaHUS, B TOM YHCJE, C HCIOJIb30BAHUEM KOMIBbIOTEPHBIX
IIPOrPaMM.

@®opMyaMpoBaTh  YTBEPKACHHUS O CBOMCTBAX TPEYrOJbHUKOB,
OpSIMOYTOJIbHUKOB, PaBHBIX (uryp. OOGOCHOBBIBaTh, OOBACHATH Ha
IpUMepax, OIMpPOBEPraTh C MOMOIBIO KOHTPIPUMEPOB YTBEPKICHUS O
CBOWMCTBaX TPEYrOJIbHUKOB, MPSIMOYTOJIbHUKOB, PaBHBIX (uryp.
Kounctpynposath aJITOPUTM BOCIPOU3BEICHUS PHUCYHKOB,
IIOCTPOEHHBIX W3 TPEYrOJbHUKOB, NPSIMOYTOJbHUKOB, CTPOUTH IO
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AITOPUTMY, OCYILECTBIATh CAMOKOHTPOJIb, MPOBEPSsi COOTBETCTBUE
MOJIy4eHHOTO0 H300pakeHus 3aJlaHHOMYy pHCYHKY. KoHcTpyupoBathb
OpPHAMEHTBl W TAapKeTbl, B TOM 4YHUCJIE, C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX IPOTPaMM.

I'naBa 8. JIpobu

19

MopenupoBaTh B rpadUuecKoi, IpeAMETHOU GopMe T0JIH B ApooH (B
TOM  4uClI€ C  IIOMOLIpI0  KoMmibkoTepa).  OnepupoBarb
MaTEeMaTUYECKUMH  CHMBOJAMM:  3allUChIBaTb JOJIM B BHJE
OOBIKHOBEHHOM JpoOM, uuTarh ApoOH. HaspiBaTe uuciutens u
3HaMeHaTellb OOBIKHOBEHHOH Jpo0u, 0OBICHATh UX COJIEpKaTeIbHbIHI
cMbici. OTMedaTh JpoOu TOYKaMU KOOPAMHATHON MPSIMOM, HAXOIUTh
KOOpJHMHAThl TOUYEK, OTMEUCHHBIX HAa KOOPIUHATHOM NpsAMOW. Pemars
TEKCTOBBIE 3a/1a4M C OMOPOH Ha CMBICT MOHATHS JIpodu. [TpuMeHsTH
JIpoOu AJ1s BBIPAXKEHUS €AMHULl U3MEPEHHsI JUIMHBI, MACChl, BpDEMEHU B
0oJee KPYMHBIX €AMHUIIAX.

®opMynupoBaTh OCHOBHOE CBOWMCTBO JApOOM M 3alUCBIBaTh €ro ¢
noMmoIniplo OykB. MogenupoBath B rpaduueckoit ¢opme u C
HOMOIIBIO KOOPAMHATHOM MpPSIMOM OTHOLIEHHWE PAaBEHCTBa JApOOEil.
[IpuMeHATh OCHOBHOE CBOMCTBO APOOM K MpeoOpa3oBaHUIO IPOOEi.
HaxonuTh omuOKy mpu COKpalleHuu ApoOeil MM NMPUBEAECHUHN UX K
HOBOMY 3HAMEHATENI0 U OOBSCHATh MX. AHAJIM3UPOBATh YMCIIOBBIE
[0CJIEI0BATENbHOCTH, WIEHAMH KOTOPBIX ABISIOTCS APOOH, HAXOIUTh
IpaBWja MX  KOHCTPyMpPOBaHHUS. AHaJIM3UpPOBATh  YHCIIOBBIE
3aKOHOMEPHOCTH, CBSI3aHHble C  OOBIKHOBEHHBIMH  JApOOSMH.
[TpumeHsITh 1poOM UM OCHOBHOE CBOMCTBO JApoOM IpPH BBIPAXKEHUU
eIMHUI] U3MEPEHNUS BEeJIMYMH B O0siee KPYIHbIX €AMHULAX.
MopennpoBaTe € IMOMOLIBIO KOOPAWHATHOM IIPSMOM OTHOIIEHUS
«OoJbIIe» U «MEHBIIEe» s OOBIKHOBEHHBIX ApoOeil. CpaBHUBATbH
JIpoOM C paBHBIMU 3HAMEHATeIsIMU. [IpUMEHSATh pa3iuuHble NPUEMBI
CpaBHEHMs IpobOel ¢ pa3HBIMU 3HaMEHaTeNsIMH, BbIOMpas Haubolee
NOAXOMAIIMM NpUEM B 3aBUCHUMOCTHM OT KOHKPETHOM CHUTYyallMH.
HaxonuTh crocoOsl perieHus 3a1a, CBSI3aHHbBIX C YIOPS104MBaHUEM
Y CpaBHEHUEM Jpo0ei.

MogenupoBath B Tpaguueckoi M mpeaMeTHOR  ¢opme
CYILIECTBOBaHHE YACTHOTO JUIsl JHOOBIX JBYX HATypaJbHBIX YHCEIL.
OnepupoBaTb CHMBOJIBHBIMU (hOpMamH: 3alKChIBaTh pe3yJbTar
JIeNIleHUs] HaTypalbHBIX YHCel B BHJE JpOOM, MPEICTaBIATH
HaTypaJIbHbIE YHCJla OOBIKHOBEHHBIMHU JIpo0siMu. PemiaTh TEKCTOBbIE
3aJ]a4uM, CBS3aHHbBIE C JEJICHUEM HaTypaJbHBIX YMCEJI, B TOM YHUCIE,
3a7la4M U3 peaJbHOU MPAKTUKHU.

MogenupoBaTh B rpaduueckod, NperMeTHOl (opMe MOHATUA U
CBOIICTBa, CBS3aHHBIE C MOHSATHEM OOBIKHOBEHHOW Ipobu (B TOM
qucie ¢ [OMOINBIO KOMIBIOTEpa). 3amuchiBaTb M YHUTATh
00bIkHOBeHHBIE  ApoOu. CoOTHOCHTH JpOOM U TOYKH  Ha
KoopauHaTHOM mnpsiMoii. I[IpeoOpa3oBbiBaTh ApOOH, CpaBHUBATh H
ynopsaouuBaTh  UX. IIpoBOAMTH  HECIOKHBIE  HCCIIEOBaHMS,
CBSI3aHHBIE CO CBOMCTBaMM JPOOHBIX YHCEN, ONMUPASACh HA YHCIIOBbIE
HKCIIEPUMEHTHI.

I'maBa 9. JleiicTBust
¢ 1po0sMu

35

MopenupoBaTh CJIOKEHHE€ W BBIUMTAHHE JIpoOEd C TMOMOIIBIO
pealbHBIX  OOBEKTOB, pPHCYHKOB, cxeMm. DopMynupoBatb W
3aMUChIBaTh C IMOMOIIBI0 OyKB TpaBUjia CIIOXKEHWUS W BBIYUTAHUS
IpoOeil ¢ OAMHAKOBBIMU 3HAMEHATENSIMU. BBIMONHATH CIIOKEHUE H
BBIYUTAHUE APOOEH C OJMHAKOBBIMH M C Pa3HBIMH 3HAMEHATEIISIMU,
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WCITONIB3Ysl HaBBIKU MPe0oOpa3oBaHus Ipo0eii; JOMONMHATE Ipo0k 10 1.
IIpuMeHATH CBOMCTBA CIOKEHHUS JJI1 PALlMOHATIU3ALMKA BBIYUCICHUN.
Pemath TekcTOBBIE 3a/1a4H, CO/IEpKaLIUe IPOOHBIE JaHHbIE.
OOBsICHITH PUEM BBIICTICHUS TIEJION YacTH U3 HEMPaBUIBLHOU IpOOH,
MPEJICTAaBICHUS] CMEIIAHHOM JpoOM B BUJE HEMPaBWIBHONH U
BBIIIOJHATh COOTBETCTBYIOLIME 3allMCU. BBINOIHATH CIIOKEHHE U
BBIUMTAaHUE CMEIIAHHBIX JIpoOei. KoMMeHTHpOBaTh X0 BEIUKCICHHUS.
Hcnonp3oBate NOpuéMbl  IPOBEPKU  pe3yjibTaTa  BBIUMCIICHHUS.
HccenenoBath 4UCI0BbIE 3aKOHOMEPHOCTH.

®opmynupoBaTh M 3alHChIBAaTh C IOMOIIBIO OyKB IPaBUIIO
YMHOXEHUS JIpoOeii. BhIMONHATE yMHOXKEHHE IOpoOeil, yMHOXKEHHE
IpoOu Ha HATypaJbHOE YMCIIO M Ha CMEUIAHHYIO ApOOb. BRUHCIATH
3HAYEHHUS] YMCIIOBBIX BBIPAXKEHMM, COJEpKalUX ApoOU; MPUMEHSThH
CBOIICTBA  yYMHOXEHMsS I  palMOHAJIM3alUU  BBIYHUCICHHM.
[IpoBOIUTH HECIOXHBIE HCCIENOBAHMS, CBSI3AHHBIE CO CBOMCTBaAMU
JPOOHBIX YMCEIl, ONMUPASCH HA YHCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE
C TIOMOIIIbI0 KOMIIbIOTEPA). Pemiate TeKCToBbIE 3a/1a4uM, CoAepKallne
JIpOOHBIC TaHHEIC.

®opMynrpoBaTh U 3alUCHIBaTh ¢ IOMOUIbIO OYKB CBOMCTBO B3aUMHO
oOpaTHbIX JIpoOel, mpaBuiIo AeneHus ApoOel. BuIMOMHATH neneHue
Ipo0Oeii, neneHne Ipodu Ha HATYPATBHOE YMCIIO U HA000POT, JCTICHHUE
IpoOM Ha CMEMIaHHYIO JIpoOb U HaoOopoT. Mcmonb30BaTh MpUEMBI
IIPOBEPKU pe3y/bTaTa BBIYUCIICHUS. BBINOIHATH pa3Hble NENUCTBUS C
IpOoOSIMU TPH BBIYMCICHUU 3HAUCHUS BBIPAKEHUS, COJCPKAIIETO
HECKOJIBKO JIWCTBUI. PemaTe TEKCTOBBIE 3aJayu, COAEpKallue
IpOoOHbBIE JaHHBIE, MHTEPIPETUPOBATH OTBET 3a/1a4l B COOTBETCTBHH C
[IOCTaBJIEHHBIM BOIIPOCOM.

MonenupoBaTh ycIOBHE TEKCTOBOM 3aJayd C IIOMOIIBIO PHCYHKA;
CTPOUTH JIOTMUYECKYIO IIEMOYKY pacCyXJECHHUH. YCTaHABIMBAThH
COOTBETCTBUE MEXKAY MaTeMAaTUYECKUM BBID@XKEHHEM M €ro
TEKCTOBBIM oOmnucaHueM. Pemarbh 3agaud Ha HaX0XJIEHUE 4YacTH
LIEJIOTO U LEJIOTO0 IO €ro YacTH, ONMUPAsiCh Ha CMBICI MOHATHS APOOH,
anbo wucnonb3yd oOmmi npuéM (YMHOXKEHUE WU JIeIeHHe Ha
COOTBETCTBYIOLIYIO JJPOOB).

Pemarp 3amaun Ha coBMecTHYIO paboty. Hcmonb3oBate mnpuém
peleHusl 3aJad Ha COBMECTHYIO paboOTy sl pelleHus 3ajad Ha
JBUKECHHE.

BbIuuCnATh 3HaYEHUs YUCIIOBBIX BBIPAKEHHH, colepKallluxX JApoOH.
IIpumMeHnATH CBOMCTBA apupMeTHIeCKux NENUCTBUAN JUIs
pallMoOHaIM3alMy  BBIYMCIECHUN. Pemare  TekcToBble — 3ajayM,
colepkame JpoOHble naHHbE. Vcmonab3oBaTh MNpUEMBI peIICHUS
3a]1a4 Ha HaXO0XJIEHNWE YaCTHU IEJIOT0 U LIEJIOT0 110 €T0 YacTH.

I'masa 10.
MHororpanHuKu
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Pacrio3HaBaTe Ha deprexax, pPHUCYHKAaX, B OKPYKAIOIIEM MHUpPE

MHOT'OT'paHHUKH. Yurath MMPOCKIINOHHLBIC I/I306pa)KCHI/I$I
MMPOCTPAHCTBCHHBIX TECJI: pPAaCIIO3HABAaTb BHAUMBIC W HCBUIANMBIC
pé6pa, I'paHH, BCPIINHEI. KOHI/IpOBaTB MHOT'OT'paHHUKH,

n300pak€HHBIE HA KJIeTYAaTON Oymare, OCyLIECTBISATh CAMOKOHTPOJIb,
NpOBEPsIsi COOTBETCTBHE IOJIYYEHHOTO H300paXKEeHUs 33JaHHOMY.
MonenrpoBaTh MHOTOTPaHHHKH, HCIOJB3YS Oymary, IJIaCTHIINH,
npoBONIOKY M aAp. MccaenoBaTh CBOWCTBa MHOI'OIPAaHHUKOB,
UCTIONB3Ys 3KCIIEPUMEHT, HAaO0ACHNE, N3MEPEHUE, MOJICINPOBAHUE.
OnucelBaTb ~ UX  CBOMCTBA,  HCIOJIb3Ys  COOTBETCTBYIOILYIO
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TepMUHOJIOrU0. CpaBHUBAaTh MHOTOTPAHHUKH I10 YHCITY U B3aUMHOMY
pacmoIoXKeHUIo TpaHei, pedep, BEpIIuH.

Pacnio3naBaTe Ha 4eprexax, PHUCYHKAaX, B OKPYKAIOIIEM MHUpPE
napajuienenunesn U nupamuay. HaseiBate nupamuasl. Komuposath
napajulefienuneabl W NUpamMuabl, H300pakEHHbIE Ha KJIETYaTOM
Oymare, OCYLIECTBJIATb CaMOKOHTPOJIb, IIPOBEPSIi COOTBETCTBUE
MOJIyYeHHOT0 M300pakeHusl 3aJlaHHOMY. MoAenupoBaTh, UCHOIB3YS
Oymary, IJIaCTUJIMH, HOpOBOJIOKY U Jp. Onpenensrs B3auMMHOE
pacrosoxeHue rpaneit, péoep, BepiuH napauenenumneaa. Haxoaurs
U3MEPEHUS napajuiesienunesa. Hccnenosars CBOMCTBA
napajieienunea W - OUpaMuAbl,  HUCIOJb3YyS  SKCIEPUMEHT,
Ha0JII0/IeHuE, U3MepeHne, MoJenupoBanue. ONKUCHIBaTh UX CBOWCTBA,
UCIIONIBb3Ysl COOTBETCTBYIOILYIO TepMmuHOJIorHi. ®dopmynupoBaTh
YTBEPXKACHUSIT O  CBOWCTBAax  IapajuleJieNuIena, MHUpaMHUbl,
OIpOBEpPraTh YTBEPHKACHUS C TOMOILBIO KOHTPIIPUMEPOB.
MopenupoBaTh  MapajuleNICNIUNEbl W3  EOUHUYHBIX  KYyOOB,
MO/ICUUTHIBATH YUCIIO0 KyOOB. Brruucnsate 00BEMBI
napajuleJienunesoB, KyOOB 10 COOTBETCTBYIOLIUM IpaBuUjaM U
dbopmynaM. MoaenupoBath eAMHHIIB H3MepeHus 00bEma. BeipakaTh
OIHM eJMHHULIBI u3MepeHuss oO0béma uepe3 npyrue. Boibupath
€IMHULBI M3MEpeHHsT 00bEMa B 3aBUCHMOCTH OT CUTYalLlUH.
BbINONHATE NMPAaKTUKO-OPUEHTUPOBAHHBIE 3aJlaHUs HA HAXO0XKJICHUE
00bEMOB 00BEKTOB, MUMeEOIMUX GopMy Mapauienenumnena. Pemarp
3aJaud Ha HaXOXJEHHE O0BEMOB MapasuiesenunenoB. Brraucuars
00BEMBI MHOTOTPaHHUKOB, COCTABJIEHHBIX U3 MapaJlIeIEIUIIE/I0B.
Pacno3naBate pa3BEépTKM KyOa, mapaienenunena, MTUPAMHIIBL.
N3o0paxkars pa3BépTku Kyba Ha kierdaTtoil Oymare. MonaenupoBaTh
napajuleJienunen, nupamuay U3 pasBéprok. McecienoBars pa3BEpTKH
Ky0a, 0COOEHHOCTH PaCIOJIOKEHUS OTIENIbHBIX €€ YacTel, UCIIOIb3Ys
DKCIEPUMEHT, HaOmroieHue, U3MEpEHHE, MOJIETTUPOBAHUE.
Hcnonp30BaTh KOMIIBIOTEPHOE MOJIEIMPOBAHUE M IKCHEPUMEHT AJIs
W3Y4EHHUs CBOMCTB pa3BEPTOK. OMMCHIBATh UX CBOMICTBA.
Pacno3snaBaTh Ha depTexax, pPHCYHKax, B OKpYXaloIleM MHpe
MHOTOTPaHHHUKH. BBIJENsATh BUAMMbIE M HEBHJIUMBIE I'paHH, pEOpa.
N300paxaTrh MX Ha KjieTyaTod Oymare, MOJEIHNPOBATh, MCHOJbB3YS
Oymary, MJIacTWIMH, IPOBOJOKY M Jp. XapaKTepu30BaTh B3aWMHOE
pacrojokeHue W YHCIO JJIEMEHTOB MHOTOIPAaHHUKOB IO UX
U300pakeHUIO. Hccnenosars MHOT'OTPaHHMKH, UCIIONb3YS
AKCIIEPUMEHT, HaOJII0/IeHHE, U3MepeHue, MOJIETTUPOBAHUE.
Hcnonp30BaTh KOMIIBIOTEPHOE MOJEIMPOBAHUE M DKCHEPUMEHT AJIS
M3Y4YEHUsS CBOMCTB MMPOCTPAHCTBEHHBIX Tell. ONMMCHIBATh UX CBOMCTBA.
Bbruucnate 00bEMBI MapalsieNenune 0B, HCIOJIb30BaTh €IUHUILIBI
u3MepeHnss o0béma. Pemate 3amaun Ha HaxOXJICHHE OO0BEMOB
napauIeIenune10B.

I'maBa 11.
Tabmune! u
JMarpamMMbl

3HAKOMHUTbCS C Ppa3IUYHBIMU BHAAMU TaOMUI. AHaJIU3UPOBATH
rOTOBbIE TaOJMIIBI; CPaBHMBATH MEXAy COOOW TMpeACTaBICHHBIE B
TabJMLax JaHHble M3 peajlbHOW MpPaKTUKU. 3allOJIHATH IPOCThIE
TaOIUIIBI, CIEeTys HHCTPYKIIHH.

3HAKOMHUTbCS C TaKUMU BHJIAMH JAMarpaMM, Kak CTojOuyaThle U
KpyroBble JuarpamMmbl. AHaJIM3UpOBaTh TOTOBBIE JUarpamMmbl;
CpaBHMBaTh MEXAY COOOW Mpe/ICTaBICHHbIE HA AUarpaMMax JIaHHBIE,
XapaKTEPU3YIOIIUE HEKOTOPOE peajlbHOE SBJICHUE WM IIPOLECC.
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CTpouTh B HECIIOXKHBIX CIydassX HPOCTbIE CTOJOYAThle TUArpaMMBl,
ciemyst oopasiry.

3HaKOMHUTbCA C IMpUMEpaMH oOIpoca OOIIECTBEHHOIO MHEHMs MU
OPOCTEHIIMMHU  CIIOCO0aMM TPEACTaBICHUS MJaHHBIX. [IpoBOIUTH
HECJIOKHBIE HCCIIEZIOBAHUS OOLIECTBEHHOIO MHEHHS, CBA3AaHHBIE C
JKU3HBIO IIKOJIBI, BHEIIKOJBHBIMUA 3aHATUSMH M yBJICUCHHUSIMH
OJIHOKJIACCHUKOB:  (DOPMYyJIUpPOBaTh BOIPOCHI, BBINOJHATE COOP
uHpOpMaLUK, TPEACTaBIATh €€ B BUAEC TaONMHMIBI U CTOIOYATOM
JarpaMMBbl.

AHaM3UpOBaTh  JIaHHBIE  ONPOCOB  OOIIECTBEHHOTO  MHEHUS,
IpeCTaBICHHbIE B TAOJIMLAX U HA AMarpaMmax, CTPOUTh CTOJI0YaThIe
JarpaMMBl.

CpaBHMBaTh M YHNOpPSA0YMBATH HAaTypajbHbIE YKCIIA, OOBIKHOBEHHBIE
npodu. OKpyrisTh HaTypalbHbIE 4YHCIA. BBUUCIATH 3HAYCHHS
YHCJIOBBIX BBIPAKEHUH, COAEPIKAIIUX HATypajbHbIE YHCIa U APOOH,
HAXOJUTh KBaapaT u Ky0 uncia. [IpuMeHsTh pa3HOOOpa3HbIE IPHUEMBI
palMoOHaNM3allMM  BBIYMCICHMNA. Pemath 3ajgaum, CBs3aHHBIE C
JeTMMOCTBIO 4Hcell. PemaTh TEeKCTOBbIE 3aJayd apu(METHYECKHM
croco0OM Ha pa3HOOOpa3HbIe 3aBUCUMOCTH MEXIY BEITUYMHAMHU.
Hcnonb3oBaTte NpUEMBI pPELICHUs 3a/Jad Ha HaXOXKJICHHE YacTH
IEJIOTO, IIeJIOTO IO €0 YacTH. BeIpakaTh OJHHU €IMHUIBI H3MEPEHHS
yepe3 Japyrue. M3o0paxkaTb C HUCHONB30BAaHUEM  YEPTENKHBIX
MHCTPYMEHTOB Ha HEJIIMHOBAaHHOW M KJIET4aTOW Oymare OTpe3KH,
JIOMaHble, YIJIbl, OKPYXHOCTH, MHOTOYTOJbHUKH (B TOM 4YHCIE,
TPEYTrOJbHUKU H TMPSIMOYT'OJBHUKH), MHOTOIPAaHHUKH (B TOM YHCIIE,
napajenenunes U nupamuay). OnucelBate (GUIypbl U UX CBOWCTBA,
NPUMEHATh CBOWCTBA NMpPU pEIICHUM 3a7ad. YWTaTh NMPOEKIMOHHBIE
YepTe)KU MHOIOrpaHHMKOB. Pacno3HaBaTh pa3BEPTKH Kyba W
napajenenunena. M3mepsATe W CpaBHUBATh JITMHBI OTPE3KOB,
BEIMYMHBI  yriIoB. HaxoauTe mepuMeTpbl  MHOTOYTOJIBHUKOB,
TUTOIIAAN TIPSIMOYTOJIBHUKOB, 00BEMBI MapajlIeNIeuIeIoB. Beipaxars
OJIHU €TMHMIIBI U3MEPEHUs JJINH, TUIOIaael, 00bEMOB Yepes Apyrue.

IToBTOpEHME M
UTOTOBBLIN
KOHTPOJIb.

TemaTnueckoe mianuposanme 6 kiaacc (170 yacos)

Conepxxanne Tem | Kou- XapakTeprCcTHKa OCHOBHBIX BHJIOB JACSTEILHOCTH Ha YPOBHE
BO YHHUBEpPCATbHBIX YUEOHBIX JeHCTBHIMA
4acoB
I'naBa 1. IpoGu u 20 | MopmenupoBate B rpaduueckod W mpenMeTHOH  (opme

MMPOLCHTLI

OOBIKHOBEHHBIE JPOOH (B TOM YHCIIE C MOMOIIBIO KOMIBIOTEpA).
[IpeoOpa3zoBbIBaTh, CpaBHHBATh U YIOPSI0YUBATH OOBIKHOBEHHBIE
npodu. CooTHOCUTH ApPOOHBIE YHCIA C TOYKAMH KOOPIUHATHOU
npsMoil. [IpoBOINMTH HECIOXKHBIE WCCIEAOBAHUSA, CBS3aHHBIE C
OTHOILIEHHUSIMU «OO0JIbIIE» U «MEHBILIE» MEKIY APOOSMHU.

BoimonusaTe BeruncieHus ¢ Apodsmu. Vcnonb30Barh IpoOHYIO UepTy
KaK 3HaK JIEJIEHUs] NPU 3alliCH HOBOTO BHJA JAPOOHOTO BBIPAXKEHUS
(«mHOTOdTaXHAsT» ApoOb). [IpuUMeHSATH pasIuyHBIE  CHOCOOBI
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BBIUMCICHHUS] ~ 3HAUEHUH  TaKUX  BBIPAKEHWH,  BBIIOJIHATH
npeoOpa3oBaHre «MHOTOITAXHBIXY» 1poOeil. Pemats 3amaum Ha
COBMECTHYIO paboTy. AHaJIU3UPOBATh YUCIOBbIE 3aKOHOMEPHOCTH,
CBSI3aHHBIE C apU(PMETHYCCKHUMH JCUCTBUSIMU C OOBIKHOBEHHBIMHU
IpoOsIMH, JIOKa3bIBaTh B HECIOXKHBIX CIy4yasiX BbISBJICHHbBIC
CBOMCTBA.

Pemarbh ocHOBHBIE 33/1a4u HA APOOH, MPUMEHATH Pa3HbIe CIOCOObI
HAXOJJICHUS YaCTH YMCJIa U Yucia 1o ero yactu. Pemiate TekcToBbIE
3aJa4M Ha JpoOu, B TOM YHCIIE 33/1a4U C MPAKTUYECKUM KOHTEKCTOM;
aHAJIU3UPOBAaTh W OCMBICIMBATH TEKCT 3aJadyd; MOJEIUPOBATh
YCIIOBUE C TIOMOMIIbIO CXE€M M PHUCYHKOB; CTPOUTH JIOTHMUYECKYIO
LEMOYKY PACCYKJICHU; BBIIIOJIHATH CAMOKOHTPOJIb, IPOBEPSISt OTBET
Ha COOTBETCTBHE YCIIOBUIO.

OOBSICHITh, YTO TaKOe TMPOICHT, HCIOJIb30BaTh W TIOHUMATh
CTaHJapTHbIE OOOPOTHI peUYM CO CJIOBOM «IPOIEHT». BripaxaTh
MPOLIEHTHI B POOSX U ApoOU B MpoIeHTaX. MOAeTupOBaTh MOHSATHE
npoueHTa B rpaduueckoit ¢opme. Pemate 3amaun Ha HaXOXKJIEHUE
HECKOJIbKMX TPOIEHTOB BEJIWYUHBI, HA yBeJIWYeHUE (YMEHBIICHUE)
BEITMYMHBI HA HECKOJIBKO MPOLEHTOB. [I[pUMEHATh MOHATHE MPOIICHTA
B MPAKTUYECKUX CUTyalMsX. Pemiatb HEKOTOphIE KIIAaCCHYECKUE
3a/lau, CBS3aHHBIC C TOHSATHEM IMPOICHTA: AaHATM3UPOBATH TEKCT
3aJaud,  UCIOJb30BaTh  MPUEM  UYHUCIOBOTO  DKCIEPHUMEHTA;
MOJICJIUPOBATH YCIOBUE C TTIOMOIIBIO CXEM U PUCYHKOB.

OOBsICHATh, B KaKuX Ccly4asx [UIsl MpeAcTaBieHuss uHbopManuu
WCIIOJIB3YIOTCS CTOJIOYATHIE JUarpamMMbl, U B KaKUX — KpPYTOBBIEC.
W3BrnekaTb W HMHTEPOPETUPOBATH HWHGOPMALMIO U3 TOTOBBIX
JIUarpaMM, BBITIOJNHATh HECJIOKHBIE BBIUUCICHUS TIO JIaHHBIM,
MpPEACTABICHHBIM Ha auarpamMme. CTpOUTh B HECIOXKHBIX CIIydasx
cToJIOYaThIe W KPYTrOBBIE AMArpaMMBbI 10 JaHHBIM, MPEACTABICHHBIM
B TabmmuHoit Qopme. IlpoBoauTh WuCCIEIOBaHUS MPOCTEHIINX
COIMAIHHBIX SIBIEHUM IO TOTOBBIM JTMArpaMMaM.

BremonusaTe  BeuMcIeHus ¢ JapoOsmu.  [IpeoOpa3oBwIBaTh,
CpPaBHUBATh M YIOPSIOYMBATH OOBIKHOBEHHBIE NpoOU. COOTHOCHUTH
IpoOHBIE YHCIa C TOYKAMHM KOOpAWHATHOW mpsMoi. Pemiats
TEKCTOBBIC 3aJla4ll Ha ApOOM W MpPOIUEHTH. MccienoBaTe 4MCIOBBIE
3aKOHOMEPHOCTHU.

I'naBa 2. [Ipsimble
Ha TUIOCKOCTH U B
IPOCTPAHCTBE

Pacno3naBaTh ciydyanm B3aMMHOTO PACHOJIOKEHHS [IBYX MPSIMBIX.
PacniozHaBaTh BEpTHUKaJIbHBIE M CMEXKHbIE YIUIbl. Haxomuts yrisl,
00pa3oBaHHBIC JBYMs TEpEeCeKaOMMUMHCS TpsMbIMU. M300paxkarh
JBE [IEPECEKAIOIINECS NpsIMBIE, CTPOUTH MPSAMYIO,
NEPIECHANKYJSIPHYIO JaHHOW. BBIABUrath THIOTE3bI O CBOMCTBAx
CMEXHBIX YTTIOB, 000CHOBBIBATH UX.

Pacno3naBaTe ciydaum B3aMMHOTO PAacHoOJIOKEHHS ABYX MPSIMBIX Ha
IUIOCKOCTH W B IPOCTPAHCTBE, PACIIO3HABATh B MHOI'OYTOJIbHUKAX
napajuieJbHble CTOPOHBI. M300pakaTh 1Be mapajuieibHbIE MPSMBIE,
CTPOUTH MPSIMYIO, MAPAUIECIBbHYIO JAHHOM, C MOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB. AHAJIM3UPOBATH CIIOCOO MOCTPOCHHS MapalIeIbHBIX
MPSAMBIX, TOIIArOBO 3aJaHHBI PUCYHKAaMHU, BBIIIOJIHATH [IOCTPOCHHUS.
@opMyIUpPOBATh YTBEPKICHUS O B3aUMHOM PACIOJI0KEHUU ABYX
MPSMBIX, CBOMCTBAX NapalICIbHBIX MPSAMBIX.

OT TOYKH J0 IIOcKocTh. CTpouTh NapaielibHble TMPSMbIE C
3aIaHHBIM PACCTOSTHUEM MeXAy HUMHU. CTPOUTh T€OMETPHUYECKOE
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MECTO TOUYEK, 00JIAAIOIIUX ONPEIETICHHBIM CBOWCTBOM.
Pacnio3sHaBaTh ciydau B3aMMHOIO pPAaclOJIOXEHUS IBYX IPSIMBIX,
pacrno3HaBaTh B MHOT'OYT'OJIbHUKAX napasuleabHbIe u
NEPIEHIUKYJIApHbIE CTOPOHBI. M300paxkaTh /Be mepeceKaroluecs
OpsMble,  CTPOUTh  IpPSAMYIO,  IEPIEHIUKYJSIPHYIO  JAaHHOM,
NapajuleJIbHylI0 JaHHOW. M3MepsaTh paccTossHHE MEXIy IBYMs
TOYKAMM, OT TOYKHM JO HPSIMOH, MEXIy IBYMs IapajuleIbHbIMU
npsiMbIMU.  M300pakaTh MHOIOYTOJIBHUKM C  TapajuleJIbHBIMU,
NIEPIECHIUKYJIIPHBIMA CTOPOHAMHM.

['naBa 3.
JecsaTuaabie
npobu

3anuceiBaTh M YMTaTh JAecATHYHBIe ApoOu. IlpeacraBisirs
JECATUYHYI0 [JpoOb B BHMJE CYMMbI Da3psAIHBIX ClaraeéMblX.
MogenupoBaTh JAecsATHUHBIE OpoOu pucyHKamu. llepexonuTh OT
JECATUYHBIX [JpoOell K COOTBETCTBYIOIIMM OOBIKHOBEHHBIM CO
sHamenaremsimu 10, 100, 1000 u 1.1., 1 Haobopot. M300paxarsb
JeCATUYHbIE  JIpOOM  TOYKAMH Ha  KOOPJMHATHOW  IPSMOIi.
Hcnonp30Bath AecaTUYHbIE ApOOU AJI IEPEeXo]a OT OJHUX €AUHHIL,
U3MEPEHUs K IPYTUM; OOBSACHATH 3HAUCHUS IECATHUHBIX IPUCTABOK,
UCIOJIb3YEMBIX AJis1 00pa30BaHUs Ha3BaHUM €AMHHULl B METPUUECKOUN
cucTeMe Mep.

®opmynupoBaTh TpPHU3HAK OOPATUMOCTH OOBIKHOBEHHOW Ipodu B
JECATUYHYI0, MPUMEHATh €ro /s paclo3HaBaHUS JpoOei, i
KOTOpPBIX BO3MOXKHa (WJIM HEBO3MOXKHA) JECSATUYHAs 3aIluCh.
[IpencraBiasitb  OOBIKHOBEHHbIE JpoOM B BHJEC JIECATHYHBIX.
[TpuBoaUTE HpPUMEPHl SKBUBAICHTHBIX IPEJICTaBICHUNA JIPOOHBIX
qHCel.

Pacnio3znaBaTh paBHbIE ecATUUHbIE ApoOU. OOBACHATH HA IPUMEPAX
npuéM  cpaBHEHHUS  JlecATUYHbIX  ApoOeil.  CpaBHuMBaTh U
YIOPSAOYMBATh AecATUYHbIE TpoOu. CpaBHUBATh OOBIKHOBEHHYIO U
JECATUYHYIO JIpoOH, BBIOMpas MOAXOAIIYI0 (hOpMY 3alUCH JaHHBIX
YHCell. BoisBnsaTh 3aKOHOMEPHOCTh B MIOCTPOECHUHU
MOCJIEI0BATEIbHOCTH  JIECATUYHBIX JApoOeil. Pemats 3amaunm —
UCCJIEIOBaHMs, OCHOBAaHHbIE Ha IOHMMAHUU  TOPA3PSIHOTO
IPUHIUINA JECATUYHOM 3aMuCcH IPOOHBIX YHCEIL.

3anuchIBaTh U YUTATh AeCATUYHBIE IpoOH. M300pakars necsaTu4UHbIE
JpoOu TOYKaMH Ha KoopauHaTHOW mpsimoi. IlpeacraBnarh
OOBIKHOBEHHBIE JpOOU B BUJE JAECATUYHBIX JpOOei U JecITUYHbIE B
BUJE OOBIKHOBEHHBIX. CpaBHHMBATh U YHOPSAOUYMBATH JIECATUUHbIE
npodu. Mcronp3oBaTh SKBHUBAJIEHTHBIE MPEJCTABICHUS APOOHBIX
Yyhcesl MpPU HUX CPaBHEHWH, IPU BBIYMCICHUSAX. BbIpaxkaTb oJHU
eIMHUIIBI M3MEPEHUs] BEIUYMHBI B JIPYTUX €IUHHUIAX (METphl B
KHJIOMETpax, MUHYTHI B yacax  T.I1.)

I'naBa 4. [lewicTBus
C AECATUYHBIMU
JIpOOsSIMHU
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KoHcTpynpoBaTh anropuTMbl CIOKEHHUS M BBIYMTAHMS JECSITHUHBIX
npoOeit; WIUTIOCTPUPOBaTh UX MpUMEpaMH. BBIYMCHATH CyMMBI U
pPa3HOCTH JAECATUYHBIX JpoOeil. BpUuCHATH 3HA4YEHHs CyMM U
pa3sHOCTe, KOMIIOHEHTAaMH KOTOPBIX SIBISIOTCA OOBIKHOBEHHAS
Ipobb M jaecATHYHas, o0O0cyXaas Tpud 3TOM, Kakas ¢opma
NpEeJCTaBICHNUs YHUCEN BO3MOXKHA M IierecooOpas3Ha. BhINONHATH
OLICHKY U TPUKHUIKY CYMMBI JECSITHYHBIX Jpobeil. Pemath
TEKCTOBBIE 3aJa4yM, IIPEAINOJIAralolie CJIOKEHUE M BBIYMTAHUE
JECSTUYHBIX APOOEH.

HccnenoBaTh 3aKOHOMEPHOCTb B U3MEHEHUM TOJIOKEHUS 3aIATON B
JECATUYHOM apoOu nipu yMHOeHuHu u nenenun e€ Ha 10, 100, 000 u
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T.1. POpMyIUpPOBaTh NPAaBUJIA YMHOXKCHUSA U ACICHUS NECATUYHOU
npodu Ha 10, 100, 1000 u 1.1. IIpUMEHAT, YMHOXKEHUE U JCTICHHUE
JeCATUYHON Jpobu Ha cremeHb yucina 10 11 mepexoga OT OJHUX
CAVHUL M3MepeHus K JpyruM. Pemars 3agauv ¢ peaJbHBIMU
JAaHHBIMM, IIPECTABICHHBIMU B BUJIE AE€CATHUHBIX IPOOCH.
KoHcTpynpoBaTh ajJropuTMbl YMHOXKEHMSI JECATUYHOM ApoOU Ha
JECATUYHYIO Jpo0b, HA HATypaJbHOE 4YHCIO, WIIOCTPUPOBAThH
IIpUMEpaMu COOTBETCTBYIOIIME NPAaBUIIA. BBIYUCIIATE POU3BENCHUE
JECATUYHBIX ApoOel, NecATUYHON IpoOM M HATypalbHOIO YHCIA.
BbraucnsaTe npou3BeACHHE ACCATUYHOW ApoOU W OOBIKHOBEHHOM,
BbIOMpas noaxoasdulyo ¢popMy 3anucu ApoOHBIX uuces. Berancnars
KBaJpaT U Ky0 NECATUYHON apoOu. BIUnCIATh 3HaUCHHS YHCIOBBIX
BBIPQXXCHUM, COJECpKAIUMX [EHCTBUS CIIOXKCHMS, BBIYUTAHUS U
YMHOXXEHUS JECATUYHBIX ApPOOei. BBHIMOMHATh MPUKUAKY U OLEHKY
pE3yJIbTaTOB BBIUNCIICHUM. Pemarp  TekcToBble  3amauu
apudmernueckuM criocodom. PemaTh 3a1aunu Ha HAX0XKJIEHUE YacCTH,
BBIPQ)KEHHON JE€CATUYHON JpOObI0, OT 1aHHOW BEJIMYMHBI.
OO0cyxnarh NPUHUMIIMAIBHOE OTIMYME JCHCTBUS JIEJIEHHUS OT
JIPYTuX ACUCTBUH € NECATHYHBIMHU Jpo0siMu. OCBaBaTh alTOPUTMBI
BBIUMCJICHUM B CiIy4asX, KOTJa 4YacTHOE BBIPAXKACTCS IECATUYHON
npoObto.  ComoCTaBIsATh  pa3iIMyYHBIE CIIOCOOBI  MPEICTABICHHS
OOBIKHOBEHHOHM ApoOH B BUAE NECATUYHON. BBIUMCIATH YacTHOE OT
JIeJICHUS Ha JECATUYHYIO ApoOb B 0011eM ciydae. PemaTts TeKCTOBbIE
3ajjaud  apuPMETUYECKMM CHOCOOOM, UCHONb3Yys  pa3iIUyuHbIe
3aBUCUMOCTH MEX]y BEIMYMHAMM: aHAIU3UPOBATh U OCMBICIMBATH
TEeKCT  3afayd, [epegopMyJIUpOBbIBaTH  YCIOBHE,  CTPOMTH
JIOTUYECKYI0 LEMOYKY pPACCYKIEHUN; KPUTHYECKH OLICHHUBATh
MIOJIyYE€HHBIM OTBET, OCYHIECTBIISATh CAMOKOHTPOJIb, IPOBEPSIL OTBET
Ha COOTBETCTBUE YCIOBUIO.

OKpyrisiTh AECATUYHBIE JIPOOU «II0 CMBICTY», BBIOMpas Jydllee U3
NpUOIMKEHUH C HEAOCTaTKOM U C H30bITKOM. DOopMyIHpoBaTh
NPaBUJIO OKPYIJIEHUS JECATUYHBIX ApoOel, NMPUMEHSATh €ro Ha
npakTuke. OOBSCHATH, YeM OTIMYAETCA OKPYIJICHHE AECATUYHBIX
npoOeit  OT OKpyIJeHMs HaTypalbHbIX uucel. Bbrunciars
NpUOIMKEHHBIE YacTHBIE, BbIPAXKEHHBIE JAECSITUYHBIMU JIpOOSMU, B
TOM 4YHCJE, MpU pEHICHUH 3aJad IMPaKTHUYECKOIOo XapakTepa.
BBINTONHATE NPUKUAKY W OLEHKY pE3yJIbTaTOB JACUCTBUH C
JECATUYHBIMH JPOOSIMHU.

®opmynupoBaTh MpaBWiia JEUCTBUH C JECATUYHBIMU JIPOOSIMHU.
BbIuuCnATh 3HaYEHHUS YMCIIOBBIX BBIPAXKEHUH, COAepKalIuX Ipoou;
IIPUMEHSATH CBOMCTBA apupMeTUIECKuX JIEHCTBUN JUIs
paloHaI3aun BBIUNCIICHUM. Hccnenosartb YHCJIOBBIE
3aKOHOMEPHOCTH, UCIOJIb3Ysl YUCIOBBIE IKCIIEPUMEHTHI

(B TOM 4uClIE€ C MOMOIIBIO KOMIIBIOTEPA). BBINOIHATE NPUKHUIKY U
OILICHKY PE3yJbTaTOB BbIYMCIEHUIN. OKpYyrisTh IECATUUYHbBIE Ipo0H,
HaXO/IUTh JIECATHYHBbIC TNPHUOIIKEHUS] OOBIKHOBEHHBIX JIPOOEH.
Pemarp TekcToBbIe 331auu apu(PMETUYECKUM CIIOCOOOM, UCTOIb3Ys
pa3jIMyYHbIE 3aBUCUMOCTH MEX]Yy BEJIMYMHAMM: aHAJIU3UPOBATH U
OCMBICJIUBAaTh TEKCT 3ajgaud, IepedopMyIUpPOBbIBATh YCIIOBUE,
U3BJIEKaTh HEOOXOAMMYIO MH(OpPMAIMIO, MOJIEIUPOBATh YCIOBUE C
IIOMOIBI0  CXE€M, PHUCYHKOB, pEaIbHBIX NPEIMETOB; CTPOUTH
JIOTUYECKYI0 LIENOYKY PpacCyKIEHUH; KPUTUYECKH OLIEHHUBATH
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MOJIyYEHHBIH OTBET, OCYIIECTBISATH CAMOKOHTPOJIb, IIPOBEPSIs OTBET
Ha COOTBETCTBUE YCIOBUIO.

I'maBa 5.
OKpyXHOCTb

PacnosHaBaTh pasinyHbIE CIIy4ad B3aUMHOIO  PaCIOJIOXKEHUS
OpSAMOM M OKPYKHOCTH, M300pa)kaTb MX C IMOMOIIBI0 YEPTENKHBIX
MHCTpYMEHTOB. lcciienoBark CBOMCTBA B3aMMHOIO PacCIOJIOKEHUS
OpSIMOM M OKPY)KHOCTH, HCIOJB3Yysl SKCIEPUMEHT, HaOJI0JICHUE,
U3MEpPEHUE, MOJEIMPOBAaHUE, B TOM 4YHCIE KOMIIBIOTEPHOE
MozenupoBanue.  CTpoUTh  KacaTelIbHYI0O K  OKPYXHOCTH.
AHaM3upoBaTh CIOCOO MOCTPOCHHUS KacaTelbHOM K OKPYXKHOCTH,
[OIIArOBO  3aJlaHHBI  PUCYHKaMH, BBIIOJHATH  IOCTPOCHUS.
KoHncTpynposats JITOPUTM IIOCTPOCHHUS n300pakeHuil,
coJepXKalx KOH(UTYPALUIO «KacaTeabHas K OKPYKHOCTHY», CTPO-
uTh 10 anroput™my. dopmynupoBaTh YTBEPXKICHUS O B3aHUMHOM
PaCIIOJIOKEHUU IIPSIMOM U OKPYKHOCTH.

Pacnio3zHaBaTh pasnMuHble Clay4dau B3aMMHOIO PAacIIONOXKEHHUS ABYX
OKPY)KHOCTEH, H300paxkaTh HMX C IIOMOINBI0  YEPTEKHBIX
UHCTPYMEHTOB U OT PyKH. CTpOUTH TOUYKY, PaBHOYINAJIEHHYIO OT
KOHIIOB OTpe3Ka. MccnenoBars CBOMCTBA B3aMMHOTO PACIOJIOKEHUS
OpsAMOM M OKpPY)KHOCTH, HCIOJb3Yys SKCIEPUMEHT, HaOIro/eHue,
U3MEPEHHUE, MOJCIMPOBAHWE, B TOM 4YHCIE€ KOMIIBIOTEPHOE
MOJIEJIUPOBAHUE. KoHncrpyuposats QITOPUTM  TIOCTPOEHUs
M300paXeHUM, coaepKallluX JIBE OKPYKHOCTH, Kacaroluecs
BHEIIHUM W BHYTPEHHUM 00pa3oM, CTpouTh o anroputmy. dop-
MYJIUIPOBaTb yTBEP)KIACHUS O B3aUMHOM paCIOJIOKEHUU JIBYX
okpyxHocTel. CpaBHHMBAaTh  pa3jIM4YHBIE CIydyal B3aUMHOIO
pacnoJIOKEHUsI JIBYX OKPYKHOCTEW. BpliBurare rumoressl O
CBOMCTBaX KOHQUIypallMM «/IBE€ IEPEeCeKalolIecs OKpPYKHOCTH
paBHBIX paanycoB», OOOCHOBbIBaTh HX. CTpPOUTH TOYKH, PaBHO-
yAAJICHHbIE OT KOHIIOB OTPE3Ka.

Pacrio3HaBaTe paszmuyHble CIy4ad B3aMMHOIO  PACIOJIOKEHUS
OpsMOM M OKpPYKHOCTH, JIBYX OKPYXKHOCTEH, H300pakaTb HX C
MOMOUIbI0 UYEPTEKHBIX HHCTPYMEHTOB U OT pyku. CTpouth
TPEYrOJIbHUK IO TPEM CTOPOHAM, OIMUCBHIBaTb IIOCTPOCHHE.
@opMyIMpOBaTH  HEPABEHCTBO  TpeyrojapHuka. lccnenosarts
BO3MOXXHOCTb TIOCTPOEHHUSI TPEYrOoJIbHHKA II0 TPEM CTOPOHaM,
HCIIOJIb3YSl HEPABEHCTBO TPEYTOJIbHUKA.

Pacno3snaBaTh LMIMHIp, KOHYyC, LIap, H300pakaTb HUX OT pYKH,
MOJICIUPOBaTh, UCHOJIb3Yys Oymary, IUIaCTHJIMH, IPOBOJIOKY U JIp.
HccnenoBath CBOMCTBA KPYIJIBIX TeJl, HCIOJB3YS SKCIIEPUMEHT, HA0-
JIIOJICHUE, U3MEPEHUE, MOCIIUPOBAHUE, B TOM YHUCIIE KOMIIBIOTEPHOE
MoaenupoBanre. OmnuceiBaTh HUX  CBOWcTBA. PaccmarpuBarh
npocTelie KOMOMHAIMK Tel: KyO M 1ap, IMIMHAP U map, Kyo u
OWIUHApP, NOUpaMuaa u3 1mapoB. PaccmarpuBare mnpocrenmmne
CEYEHHs KpYIVIBIX TeJ, MOJydaeMmble IYTEM MPEAMETHOTO WIIU
KOMITBIOTEPDHOTO ~ MOJEIMPOBAHUSA,  ONpEAeNATh  UX  BHJL.
Pacnio3zHaBaTh pa3BEPTKU KOHYCa, IMJIMHAPA, MOJEINPOBATh KOHYC U
OWJIVHJP U3 Pa3BEPTOK.

Pacno3sHaBaTe pa3inMyHbIE Cllydad B3aMMHOIO  PacIOJIOKEHUS
OpsIMOM U OKPY)KHOCTH, JIBYX TMPSAMBIX, IBYX OKPYXHOCTEH,
n300pakaTb HMX C TOMOUIbIO  YEPTEXHBIX  HMHCTPYMEHTOB.
N3o0paxaTrh TpeyroiabHUK. VcciemnoBaTh CBOWCTBAa KPYIVIBIX Tell,
UCMOJB3Yysl JKCIEPUMEHT, HaOJroIeHue, M3MEepeHHe, MOAEINpOoBa-
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HUE, B TOM 4YHCIIE€ KOMIBIOTEPHOE MoAeaupoBaHue. ONMCHIBATh UX
ceorcTBa. PaccmarpuBaTh IpoCTEHIIME CEYEHUS KPYIIbIX Tell,
[I0JIy4aeMble IIyTEM MPEIMETHOTO WJIH KOMIBIOTEPHOIO MOZEINPO-
BaHus, omnpenensatb ux BuA. CpaBHMBaTh CBOICTBa KBajapaTra M
IPSAMOYTOJIbHUKA 00IIero Bujaa. BeliBUrate rumnoressl 0 CBOHCTBaxX
U3Yy4eHHBIX (UTYp W KOHPHUTrypanuid, OObSICHATh UX HA MPUMEpax,
OIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB.

I'maBa 6.
OrHOLIEHUS U
MIPOIICHTHI

17

OOBSACHSATH, UTO TMOKA3bIBACT OTHOIICHUE JBYX YHCEIN, HCIIOJIb30BaTh
Y TIOHUMATh CTaHJAPTHBIE 0OOPOTHI PEUH CO CIOBOM «OTHOIICHHEY.
CoCTaBnsTh OTHOIICHUS, OOBSCHATH COACPIKATECIBHBIA  CMBICI
COCTaBJICHHOTO OTHONICHMS. Pemiate 3amadyuM Ha JEJICHUE 4Yucel U
BEJIMYHMH B JAHHOM OTHOIICHHUH, B TOM YHCJIC 3J1a4H MTPAKTHYECKOTO
Xapakrepa.

OObsICHATh, KAk  HAXOASAT  OTHOLICHHE  OAHOUMEHHBIX U
pa3sHOMMEHHBIX  BEJIMYWH, HAXOAWTh  OTHOIICHUS  BEIHUYHH.
HccnenoBaTh B3aMMOCBSI3b OTHOILICHHH CTOPOH KBaJpaToOB, WX
MEPUMETPOB U ILJIOMIAIeH; AuH pébep KyOoB, IUIOMIAACH TpaHe u
00bEéMOB. OOBACHATH, YTO TOKa3blBaeT MacmTad (KapTel, ILjIaHa,
yepTeka, MoJeiH). Pemarh 3amauu MpakTHYECKOTO XapakTepa Ha
Macitad. CTpouTh GUTYpHI B 33JaHHOM MaciiTabe.

BeipakaTh TIPOIEHTHI JIECATHYHON APOOBI0, BBITOJHITH OOPATHYIO
OIlEpalui0 — MEPEXOAUTh OT JCCATUYHON APOOM K TPOIICHTAaM.
XapakTepu30BaTh JOJU BEIWYHHBI, HCIIONB3YS OSKBHBAICHTHBIC
NPECTaBICHUS 3aJJAHHOM JTOJH C TIOMOIIBIO IPOOH U TIPOIICHTOB.
Pemarp 3agauu NPakTUYECKOTO COJACPXKAHUS Ha HAXOXKJICHUE
HECKOJIbKUX TPOICHTOB BEJIIMYHMHBI, HA yBEIHYeHHE (YMEHBIICHUE)
BEJIMYMHBI Ha HECKOJIKO TIPOIEHTOB, HA HAXOXKJCHUE BEITUYHHBI 110
e€ mporeHTy. Pemate 3agauu ¢ peaqbHBIMH JIaHHBIMH Ha BBIYHCIIC-
HUE TIPOIEHTOB BEIWYMHBI, TPHUMEHSS OKPYIJICHHE, TPHEMBI
MPUKUAKU. BBITOTHATE CAMOKOHTPOJIb TIPU HAXOXKJIEHUU TPOLIEHTOB
BEJIMYMHBI, UCIIOJIBb3YS TIPUKUJIKY.

BripaxkaTh OTHOIIIEHHE JBYX BEIMYWH B MpoIleHTax. Pemars 3amaun,
B TOM YHUCJIC 337a9d C TPAKTHUYECKUM KOHTEKCTOM, C PEaIbHBIMHU
JTAHHBIMU, Ha HaXOXKJEHHE MPOIIEHTHOTO OTHOIIIEHUS IBYX BEIUYHH.
AHaIM3upoBaTh TEKCT 3a/1a4M, MOJCIUPOBATh YCIOBHUE C MOMOIIBIO
CXEM U PUCYHKOB, OOBSICHATH MOJTYICHHBIN pe3ysIbTarT.

HaxoauTh OTHOIIIEHUS YnCeN U BeIHYrH. Pemare 3aqaun, CBSI3aHHbIE
C OTHOIIECHWEM BEJIIMYMH, B TOM YHCIIC 3aJa4d MPAKTHYECKOTO
xapaktepa. Pemarh 3amaun Ha TPOLEHTHI, B TOM YHCIE 3a/la4dl C
peaTbHBIMH JTAHHBIMH, TTPAMEHSISI OKPYTJICHHE, IPUEMBI TIPUKHJIKH.

I'maBa 7.
Beipaxenusi.
DopMyIIBL.
YpaBHeHus

15

OOcyxaTh OCOOCHHOCTH MaTEeMaTHYECKOTO S3bIKA. 3alUChIBATh
MaTeMaTHYeCKHe BBIPAKEHUS C Yy4ETOM TMpaBUI CHHTAKCHCa
MaTEeMaTHUYeCKOTO $3bIKa; COCTaBJIATh BBIPAKEHUS IO YCIOBHUSM
3a1a4 ¢ OYKBEHHBIMH JaHHBIMHU. Vcmonb30BaTh OYKBBI AJIsL 3alTUCU
MaTeMaTUYeCKUX TMPEIIOKEHUN, OOIMUX YTBEPKIACHUMN; OCYIIECT-
BJISITH TIEPEBOJI C MATEMAaTUYECKOTO SI3bIKa HA €CTECTBEHHBIN SI3BIK U
HaoOopot. UmmrocTpupoBarh 00IIHME YTBEP)KICHHS, 3alUCaHHBIE B
OYKBEHHOM BUJIE, YUCIOBBIMH IPUMEPAMHU.

Ctpoutpb pedeBble KOHCTPYKLHMHM C HCIOJIb30BAaHUEM HOBOM
TepMHUHOJOTHH (OYKBEHHOE BBIPKEHHUE, YHCIOBas IOACTAaHOBKA,
3HayeHHe OYKBEHHOTO BBIPAKEHUS, JIOMYCTUMBbIE 3HAYEHUS] OYKB).
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BbIuKcISTh YMCIOBBIC 3HAYCHUS! OYKBEHHBIX BBIPDOKCHUN MpPU JaH-
HBIX 3HaueHHsIX OykB. CpaBHUBATh YUCIIOBbIC 3HAUCHHS OYKBCHHBIX
BeIpaKeHNH. HaxomuTh HomycTuMble 3HaYeHUsT OYKB B BBIPAKCHHU.
OTBeuaTh Ha BOMPOCHI 337au C OYKBCHHBIMH JAHHBIMH, COCTABJISS
COOTBETCTBYIOIIHME BBIPAKCHUS.

CoctaBisith  (OPMyJIbI,  BBIPAKAIOIIAE 3aBUCHMOCTH  MEXIY
BCJIMYMHAMHU, B TOM YHCIEC MO YCIOBHUAM, 3aJaHHBIM DPHUCYHKOM.
Borauciate mo gopmynam. Beipaxkats u3 GopMysibl OHY BEJIHUHUHY
4yepes Apyrue

HaxomuTh  3KCIEPUMEHTAJIbHBIM  IMYyTEM  OTHONICHHE  JUUTMHBI
OKpYXHOCTH K auameTpy. OOcyxnaTh ocobenHoctn uuciaa 1C ;
HAXOJUTh JONOJHHUTEIBHYIO UH(POPMALIHMIO 00 3TOM yucie. Boruuc-
JSTh TI0 (OpMyJIaM JITMHBI OKPYXHOCTH, IUIOIIAAN Kpyra, o0béMa
mapa.

Boruncisate pasMepbl GUryp, OrpaHUYCHHBIX OKPYXHOCTAMH M HX
nyramu. OnpeaensTh YUCIIOBbIE TapaMeTPhl IPOCTPAHCTBEHHBIX TEJ,
umeromux Gopmy 1wimHApa, mapa. OKpyrsiTh  pe3yibTaThl
BBIYHCIICHHH 110 (hOpMyJIaMm.

CtpouTh peyeBble KOHCTPYKIIMM C  HCIOJIB30BAaHHEM  CJIOB

«ypaBHEHHE», «KOpEeHb ypaBHEHHUs». [lpoBepsATh, sBiIseTCA U
YKa3aHHOE YHCJI0 KOPHEM paccMaTpuBaeMoro ypaBHeHus. Pemiarb
YpPaBHEHHS Ha OCHOBE 3aBUCHUMOCTEH MEXJy KOMIOHEHTaMu
neiictBuil. CocTaBiATh MaTeMaTH4YEeCKUE MOJENHU (YpaBHEHMsSI) 110
YCIIOBUSIM TEKCTOBBIX 3a/1a4

Hcnonp3oBaTth OyKBBI JUJIS 3alIUCH MaTEMaTHYECKUX BBIPAKEHUH U
npeoxkeHuil. CoctaBisiTh OYKBEHHbIE BBIPAXKEHHS MO YCIOBHSIM
3ajia4u. BEIUMCIATE YMCI0BOE 3HAU€HNE OYKBEHHOI'O BBIPAXKEHUS MPH
3aJJaHHBIX 3HaueHusX OykB. CoCTaBiATh (OPMYJIbI, BBIpa)KarolIe
3aBUCUMOCTH MEXIY BEJIMYMHAMM, BBIUUCIATE 10 (OpMYyJIaM.
CocraBiATh ypaBHEHHMS IO YCJIOBHAM 3aaad. Pemars mpocrteifmne
YpaBHEHHS Ha OCHOBE 3aBUCHUMOCTEH MEXIy KOMIIOHEHTaMHU
apu(MeTUIECKUX JIEHCTBUM.

I'naBa 8.
Cummetpust

Pacnio3znaBath miockue GUrypsl, CAMMETPUYHBIE OTHOCUTEIBHO Tpsi-
Moil. BbIpe3aTb 1Be (uUryppl, CHUMMETPUYHBIE OTHOCUTEIBHO
npsimoi, u3 Oymaru. Ctpoutb ¢Qurypy (oTpe3ok, JOMaHYIo,
TPEYrOJdbHUK, MPSAMOYTOJIbHUK, OKPYXHOCTh), CHMMETPHUYHYIO
JJAHHOM OTHOCUTEIBHO IPSAMOH, C TIOMOIIBIO HMHCTPYMEHTOB,
n300paxkaTh OT pyKu. [IpOBOAUTH MPsMYIO, OTHOCUTEIEHO KOTOPOH
nBe  Qurypsl cuMMeTpuyHbl. KOHCTpyHpoBaTh OpHAMEHTHl H
MapKEeThI, UCIOJIb3Yysl CBOMCTBO CUMMETPUH, B TOM YKCJIE C TIOMOIIBIO
KOMIIBIOTEPHBIX Mporpamm. QopMyIupoBaTh CBOICTBa JIBYX (uryp,
CHUMMETPUYHBIX OTHOCHUTENIBHO MpsiMOM. lccnenoBark CBOMCTBa
¢buryp, CHUMMETPUYHBIX OTHOCHUTEIBHO IUIOCKOCTH, HCIOIb3Ys
DKCIIEPUMEHT, HaOmoJeHue, MojaeaupoBaHue. OmnuceiBaTh HUX
CBOMCTBA.

HaXO)II/ITB B OKpYyXaromeM MHUPE INIOCKHE U IPOCTPAHCTBCHHBLIC
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cumMMmeTpuyHble ¢urypsl. PacmoszHaBaTh (UTypbl, HMEOLIHE OCh
cuMMeTpuu. Beipe3aTh ux u3 Oymaru, M300pakaTb OT PYKH H C
MOMOIIBI0 HMHCTPYMEHTOB. [IpoBOAWUTH OCh CHMMETpUHU (UTYPHI.
®opmyaupoBaTh CBOWCTBA PAaBHOOEIPEHHOIO, PaBHOCTOPOHHETO
TPEYroJbHUKOB, MPSIMOYrOJbHHMKA, KBaJgpaTa, Kpyra, CBS3aHHBIE C
oceBoi cummeTpuei. @opMyaupoBaTh CBOMCTBA MapajuielienuIea,
KyOa, KOHyca, WINHApPA, 11apa, CBSI3aHHbIE C CUMMETPHEH OTHOCH-
TEJIBHO IJIOCKOCTU. KOHCTpyHpoBaTh OpHAMEHTBl M IAPKETHI,
UCIOJIb3YSl CBONCTBO CHMMETPUM, B TOM UYHCJIE C IIOMOIIbIO
KOMIIBIOTEPHBIX IPOTPAMM.

Pacnio3HaBaTh miockue (UIypbl, CHUMMETPHUYHBIE OTHOCUTEIBHO
Toukd. CTpoUTh (QUTYpYy, CHMMETPHUHYIO HAHHOH OTHOCHTEIHHO
TOYKH, C TIOMOIIbI0 MHCTPYMEHTOB, J1OCTpamBaTh, M300pakaTh OT
pyku. HaxomuTe UeHTp cUMMETpuUu QUTYpBl, KOH(UTYpaLuu.
KoHcTpynpoBaTe OpHAMEHTBI M IAPKEThI, HCIIOJb3Ysl CBOMCTBO
CUMMETpPUHU, B TOM YHCIIE C TOMOIIBIO KOMIIBIOTEPHBIX IIPOIPaMM.
®opmynupoBaTh CBOWCTBAa (PUIYp, CUMMETPUYHBIX OTHOCHUTEIBHO
touku. MccrnenoBaTh cBoiicTBa (UIyp, HMEIOIIMX OCh M LIEHTP
CUMMETPHUH, MCIIONIb3Ysl SKCIEPUMEHT, HaOlIoJleHue, H3MEpeHue,
MOJCIINPOBAHNE, B TOM YHCIE KOMIIBIOTEPHOE MOJEIMPOBAHUE.
BeiiBurate rumotessl, (HopMyaupoBaTh, 0OOCHOBBIBATH, ONPOBEP-
ratb C TOMOUIBI0 KOHTPIIPUMEPOB YTBEPXKICHHS 00 OCEBOH W
HEHTPAIILHOW CUMMETPHUU UTYP.

Haxomute B OKpyXKarollEM MHpE IUIOCKHE M INPOCTPAHCTBEHHBIE
cummeTpuuHbsle  ¢urypel. Pacmo3naBath  1uiockue — (UTypBHI,
CUMMETPUYHBIE OTHOCHUTEIBHO MPSMOW, OTHOCHUTEIBHO TOYKH,
IIPOCTPAHCTBEHHbIE  (QUIYpbl, CHUMMETPUYHBIE  OTHOCUTEIBHO
wiockoctd.  Ctpouth  Qurypy, CHMMETPUYHYIO  JIaHHOMU
OTHOCUTENIbHO  TPSMOH, OTHOCHUTEIBHO TOYKH C IOMOIIbIO
4epTEXKHBIX ~ MHCTPYMEHTOB. KOHCTpyMpoBaTb OpHAaMEHTBI U
MapKeThl, UCTIOIb3YsI CBOMCTBO CHMMETPHUH, B TOM UUCIIE C TOMOUIBIO
KOMIBIOTEPHBIX ~ IporpamMm. MccrnempoBaTh  cBoicTBa  (uryp,
UMEIOUIMX OCh W ULEHTP CHUMMETPHH, HCIOIb3ys OSKCIEPHUMEHT,
HaOrofleHne, M3MepeHHe, MOJICIMPOBaHUE, B TOM  YHUCIE
KOMIIBIOTEpHOE MojenupoBaHue. PopMynupoBaTh, 0OOCHOBBIBATS,
ONpoBeEpraTb € IOMOLIBI0 KOHTPIPHUMEPOB YTBEPXKIEHUSA O
CUMMETpUHU QUryp.

I'naBa 9. Llenkie
qucia

13

[IpuBOAUTE MPUMEPHI UCIIOJIL30BAHUS B KHM3HU IOJIOKUTEIBHBIX U
OTPHUIATEIIBHBIX YHCEIT (TEMIIEPaTypa, BHIMTPBIII-IIPOUTPHIII, BBIIIE-
HIDKE YPOBHS MOpsi M 1p). ONKMCHIBATH MHOXKECTBO IIEIIBIX YHCEL.
OOBSICHATh, KaKUE IIEJbIe YHCIa Ha3bIBAIOT MPOTHUBOIMOJIOKHBIMH.
3anuchIBaTh YHCIIO, MPOTHBOIIOJIIOKHOE JaHHOMY, C IIOMOIIBIO 3HAKa
«MHHYCY». YTrporiars 3anucu tumna -(+3), -(-3).

CormocraBisiTh CBOMCTBA psiia HATypaJbHBIX YHCEN W PsAla LEIbIX
yucen. CpaBHMBATh M YMOPSJIOYUBATH Iieible uucha. M300paxkarsh
Henple Yucia TOYKaMH Ha KOOPAMHATHOHM mpsimoi. Vcmonb3zoBarh
KOOPJIMHATHYIO MPSAMYIO KaK HATJISIHYIO OTOPY MPH PEIICHUN 33]1a4
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Ha CpaBHEHUE I[eJIbIX YK CET.
OOBsICHATh Ha MPUMEPAX, KAK HAXOJAT CYMMY JABYX LENbIX YHCEI.

3anuceiBaTh € IMOMOIIBIO OYKB CBOWCTBO HYJsSl IPU CIOXKEHUH,
CBOMCTBO CYMMBI IPOTHBOIIOJIOKHBIX YHCEJ. YIPOILATh 3alUCh
CYMMBI LIEJIBIX YHCEIl, OIyCKasl, I/1€ 3TO BO3MOXKHO, 3HAK «+» U CKOO-
ku. IlepecraBiaTe cinaraemple B CyMME LENBIX 4YUCEl. BBIYUCIATH
CyMMBI IIE€JIBIX YHCEJI, COJepXKalue aABa U Oojee cllaraeMbIX.
Bbruucinsate 3HaueHus1 OyKBEHHBIX BBIPAKEHUI.

@opMyJIMpOBaTh IPABUJIO HAXOXKJICHMS Pa3HOCTU LENbIX YHCEI,
3alMCBIBaTh €r0 Ha MaTeMaTU4YeCKOM SA3bIKE. BBIYUCIIATE Pa3HOCTh
JBYX LEJIbIX 4YMCe]. BBIUMCIATH 3HAYCHUS YHUCIOBBIX BBIPAKEHUU,
COCTaBJICHHBIX U3 LEJIBIX YUCEN C IOMOILIBIO 3HAKOB «1T» M «-»;
OCYILECTBIISATh CAMOKOHTPOJIb. BbIUMCIATE 3HAaYeHHs OyKBEHHbIX
BBIPQKEHUI NPU 3alaHHBIX 1IeNbIX 3HAaYeHUsAX OykB. CoNoCTaBIAThH
BBIIIOJIHUMOCTD JI€MCTBHs BBIYUTAHHS B MHOXKECTBAX HATYPAIBbHBIX
YHCeJl U LEIBbIX YUCEL.

CDOpMy.]'II/IpOBaTB IIpaBujla 3HAKOB IIPpU YMHOXCHUU U [JCJICHHUU
HCJIbIX YHCCII, HIUIIOCTPHUPOBATH HX IIPHUMCPAMU. 3anuceIBaTh Ha
MAaTEMATUYCCKOM SA3BIKC.

CpaBHUBaTh, yHOpSAAOYMBATH ILeNble uucia. DopmynupoBaTh
MpaBUjia BBIYMCICHUS C LEIbIMM YHUCIAMHU, HAXOAUTh 3HAYCHUS
YHUCIOBBIX W OYKBEHHBIX BBIPOKEHHH, COJEpXKAIIUX IEHCTBHUSA C
LEJIBIMU YUCIIaMHU

paBeHCTBa, BeIpaxkaromue cBoictBa 0 ¥ 1 npu yMHOXKEHUH, IPABUIIO
YMHOKeHUsI Ha -1. BbIUHMCHATH TpOM3BENEHUs W YacTHBIE IENBIX
yrcena. BeIUnCagTh 3HaUEHUS YHCIOBBIX BBIpﬁ)KGHPIfI, COACPpIKAINUX
pasHble JEWUCTBUA C LENbIMU YHCIAMHU. BBIYUCHATE 3HAYEHUS
OYKBEHHBIX BBIPOKEHUH IpU 33JaHHBIX LEJNbIX 3HAYCHUSX OYKB.
HccnenoBath Bompoc 00 W3MEHEHHWM 3HAaKa MPOU3BEIACHHS IIENBIX
YUCCIT IMPU U3MCHCHHHU Ha MPOTUBOIIOJIOKHBIC 3HAKOB MHOKHTEIIEH.
OrnpoBeprarb ¢ MOMONIbIO KOHTPIIPUMEPOB HEBEPHBIE YTBEPKACHUS
0 3HAKax Pe3yJbTaTOB JICCTBUI C IEJIBIMU YUCIAMU.

I'masa 10.
PanuyonanbHnie
qucia

17

IIpuMeHATH B pedn TEPMHUHOJIOTHIO, CBSI3aHHYIO C PallHOHAJIbHBIMHU
YHCJIaMU;  paclio3HaBaTh  HATypajbHbIe, LEJble,  JPOOHBIE,
MOJIOKUTENbHBIE,  OTPHUILATENIBHBIE  YHCIA;  XapaKTepU30BaTh
MHOKECTBO  pallMOHAJIBHBIX 4ucend. lIpuMeHATs cuUMBOJIBHOE
0003HaueHHE MPOTUBOIIOIOKHOTO YK CIa, OOBACHATh CMBICI 3aIlUCel
tuna (-a), YOpoliaTh COOTBETCTBYIOIIME 3amucu. M3o0paxarb
paloHalIbHbIE YACIIAa TOUKAMU KOOPAUHATHOM MPSMOM.

MopenupoBaTh € TOMOIIBIO KOOPAWHATHOW MNPSAMOW OTHOUICHUS
«OOIbIlIe» W «MEHBIIEe» Ui palloHANBHBIX uucen. CpaBHUBATH
MOJIOKUTENBHOE YHMCIIO U HYJb, OTPULATENBHOE YUCIO U HYIb,
MOJIOKUTEIFHOE W OTPHUIATENIbHOE YHCIIA, JIBa OTPHUIATEIHHBIX
yucna. [IpuMeHsATh ¥ MOHUMATh TE€OMETPUUYECKUM CMBICI TIOHSITHS
MOAYJSl 4YHCIIa, HAXOJIWTh MOIYJb parroHalbHOrO yHucma. Cpas-
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HUBAThb U YIIOPAAOYNBATH pAllMOHAJIBHBIC YHCJIA.

dopMynupoBaTh TMpaBHia CIOKEHHUS JBYX YHCENT OJIHOTO 3HAaKa,
JIBYX YMCENI Pa3HbIX 3HAKOB; MPABHJIO BHIYUTAHHS M3 OJJHOTO YHCIIA
JIPYroro; TMPUMEHSITh O3TH TpaBWiIa JUIS BBIYHCICHUS CYMM,
pa3HOCTEl. BBIMOTHATH YHCIIOBBIE TMOACTAHOBKH B CYMMBI U
pa3HOCTH,  3alKWCAaHHBIE C  MOMOINBIO  OYyKB,  HaxOIUTh
COOTBETCTBYIOIIME WX  3Ha4YeHWs. [IpOBOIUTH  HECIOXKHBIC
UCCIIC/IOBAHMS, CBSI3aHHBIC CO CBOMCTBAMH CYMMBI HECKOJIBKHX
palMOHANBHBIX ~ YKced (HampuMmep, 3aMeHa 3HaKa KaXJoro
cJ1araemoro).

(-DOpMy.]'II/IpOBaTB I[IpaBujia HaXOXACHUA IIPOU3IBCACHHUA W YaCTHOI'O
ABYX HHUCCJII OAHOI'0 3HAKa, ABYX YHCCJI PA3HbIX 3HAKOB; IIPUMCHATDH
9TU IpaBWJIa TIPU YMHOXCHUU U ACJICHUU PALUOHAIIBHBIX YHUCEII.
HaXOI[I/ITL KBaJpaTbl H KY6LI PpaluOHAJIbHBIX YHUCCIIL. Breraucaars
3HA4YCHHA YHCIOBBIX BBIp&)KGHHfI, COACpIKAIINX pa3HbIC I[GﬁCTBPI)I.
BEITIOHATS, YHMCIIOBEIC IHOACTAaHOBKHU B HpOCTGI\/JIHII/Ie 6yKBCHHI)I€
BBIPpAXKCHUSA, HAXOJUTHh COOTBCTCTBYIOIIUC X 3HAUCHMU.

[IpuBoguT,  TpUMEpPHl  PA3JIMYHBIX  CHUCTEM  KOOpPAMHAT B
OKPY’KaIOIIIeM MHUPE, HAXOAUTh U 3aITUChIBATh KOOPIMHATHI 0O BEKTOB
B pa3JIMYHBIX CHCTEMaxX KOOpAWHAT (IIaxMaTHas JI0CKa; IMHUpPOTa U
J0JITOTa; a3uMyT U Ap.). OOBIACHATH M WIUTIOCTPUPOBATH IOHSTHE
MPSIMOYTOJIBHOW CHCTEMbl KOOPJMHAT HA IUIOCKOCTH; MPUMEHATH B
peu U TOHUMATh COOTBETCTBYIOIIME TEPMUHBI U CHUMBOJUKY.
Ctpouth Ha KOOPAWHATHOW IIJIOCKOCTH TOYKH U (Urypel 1o
3a/IaHHBIM KOOPJIMHATAM, HaXOJUTh KOOPAHHATHI ToueK. [IpoBOAUTH
WCCJICOBaHMS, CBA3aHHBIE C B3aMMHBIM PACIIOJIOKEHUEM TOYEK Ha
KOOPAWHATHOW IIOCKOCTH.

N300pakaTh paliMoHaJIbHbIE YHCIIa TOYKAMH KOOPAMHATHON MPSIMOA.
IIpuMeHATh ¥ NOHMMAaTh T'€OMETPUYECKUI CMBICI MOHITHS MOJIYJIA
YHCJIa, HAXOAUTb MOJIYyJb PAalMOHAIBLHOIO 4ducia. Monenuposars ¢
MOMOUIbI0 KOOPAWHATHOW TPSMOM OTHOLIEHUS «OosblIe» U
«MEHBIIIE» JUIS PAMOHAIBHBIX YUCEN, CPABHUBATH U YIIOPSA0YMBATH
palMOHaIbHBIC YKCIIA. BBINOIHATE BBIYUCICHHS C PALlMOHAIBHBIMU
yuciaamMud. HaxonuTh 3HaueHUsT OyKBEHHBIX BBIPAKEHHHA IpH
3aJJaHHBIX 3HAUYEHUSX OYKB.

Ctpoutrh Ha KOOPJIMHATHOW IIJIOCKOCTH TOYKM U (Urypsl 10
3aIaHHBIM KOOPJAMHATAM, OIIPENEIIATh KOOPAUHATHI TOUEK.

I'maBa 11.
MHOroyrojabsHUKu
Y MHOTOI'PAaHHHUKH

Pacno3naBaTh Ha uepTekax, pPHUCYHKax, B OKpYXKaIOLIEM MHUpPE
NapauIeIorpaMMBl. N3o6paxaTh napajuIeIorpaMMbl c
HCIOJIb30BaHUEM YEepPTEKHBIX MHCTPYMEHTOB. MOJIeIMpoBaTh napai-
JIeIOTpaMMBbl, HUCHONb3ys Oymary, MJIacTWIMH, HPOBOJOKY H JIp.
HccnenoBaTh M ONKCBHIBATH CBOWCTBA MapajuieorpaMma, UCIONb3ys
HKCIEPUMEHT,  HaOJIoIeHHe,  HM3MEpeHHe,  MOJICIIMPOBAHUE.
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Hcnonp30BaTh KOMIIBIOTEPHOE MOJAEIUPOBAHUE U DKCIIEPUMEHT IS
U3y4EHUS CBONCTB [apajieaorpaMmMoB. ®opMyJIMpPOBATh,
00OCHOBBIBaTb, ~ ONpOBEPraTh C  IIOMOLIBIO  KOHTPIPHUMEPOB
YTBEPXKACHUSI O CBOMcTBax mapauienorpamma. CpaBHUBATh
CBOMCTBA NapajuleIorpaMMOB pa3IMYHBIX BUAOB: poM0Oa, KBajapaTa,

IIPSAAMOYTOJIbHUKA. Beiasurars TUIIOTE3bI 0 CBOMCTBAxX
[apajuIeJIOTPaMMOB ~ PA3JIMYHBIX  BHJIOB, OOBSICHAT  HX.
KoHcTpynposars.

Pacnio3naBaTh Ha uepTekax, PUCYHKaX, B OKPYXKaIOLIEM MHUPE
MpaBUJIbHBIE MHOTOYT'OJIbBHUKH, TPAaBWIbHBIE MHOTOIPAHHHUKHU.
HccnenoBaTh M ONMCHIBATH CBOWCTBA MPAaBUIBHBIX  MHOIO-
YTOJIBHUKOB, WCIOJNB3ys JKCIEPUMEHT, HAOIOJICHUE, N3MEpCHHE,
MojieiarpoBanue. Vcnonp30BaTh KOMIIBIOTEPHOE MOJECIUPOBAHHE U
OKCIIEPUMEHT JJIsi WU3YYCHHSI CBOWCTB T€OMETPUUYECKUX OOBEKTOB.
H300paxaTh MpaBUIbHBIE MHOTOYTOJBHUKH C MOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB 1O OINHUCAaHUIO W TI0 3aJaHHOMY aJTrOpUTMY;
OCYIIECTBIISITh ~ CAMOKOHTPOJIb  BBIMOJHEHHBIX  MOCTPOCHHIA.
Konctpyuposars CIIOCOOBI MMOCTPOEHHUS MPaBUJIbHBIX
MHOTOYTOJIBHUKOB 1O  3aJlaHHBIM  PUCYHKaM,  BBITIOJIHSTH
noctpoeHus. MoaenupoBaTh MpaBWIbHBIE MHOTOTPAHHUKH U3
pa3BépTok. CpaBHMBATh CBOMCTBA MPABUIBHBIX MHOTOYTOJIbBHUKOB,
CBsA3aHHBIE C cuMmMmeTpueil. DopmynaupoBaTh, 00OCHOBHIBATH,
OompoBepraTh € TIOMOIIBIO KOHTPIPUMEPOB  YTBEPKICHUS O
MPABUJIBHBIX MHOTOYT'OJIbHUKAX.

H300paxaTh paBHOCOCTABIEHHBIE  (UIYpbI, ONPEACNATh  UX

wiomaan. MojenupoBaTb TeoMeTpudeckue (Gurypsl u3 Oymaru
(mepexpauBaTh NPSMOYIOJbHUK B MapajuiesiorpaMM, JOCTpauBaTh
TPEYroJabHUK J0 mapamienorpamma). CpaBHUBaTh (QUIYpbI 10
wionaau. GopMyaMpoBaTh CBOMCTBA paBHO- COCTaBJIEHHBIX (QUIYP.
CocraBnrth bopMmybl JUISL BBIYHCIICHUS ioniaan
napajuleJIorpaMMa, MPSMOYTOJBHOTO TpPEYTOJIbHUKA. BBINOIHATH
U3MEpPEHUs] W BBIUUCIATH IUIOWAJAM  IApajuleorpaMMOB U
TPEYroJabHUKOB. lCIonp30BaTh KOMIIBIOTEPHOE MOJAEIMPOBAHUE U
AKCIEPUMEHT JJIsl WU3Y4YEHHs] CBOMCTB I'€OMETPUYECKUX OOBEKTOB.
CTpouTh JIOTMYECKYIO LIETIOYKY pACCYKICHHH O pPaBHOBEIMKUX
¢urypax. Pemarp 3amaun Ha HaxXOXACHHE IUIOIIAJCH mapai-
JIeJIOTPaMMOB U TPEYrOJIbHUKOB

Pacno3naBaTh Ha uyepTexkax, PUCYHKax, B OKPYXKAlOIIEM MHpPE
npusMbl. HaspiBate mpu3mbl. KonmupoBath Nmpu3Mbl, H300pakEHHBIC
Ha KJIeT4yaTol Oymare, OCYIIECTBISATH CaMOKOHTPOJb, IPOBEPSs
COOTBETCTBHUE MOJIYUEHHOTO W300pakeHHs 3aJaHHOMY. Moaenupo-
BaTh MPHU3MBI, UCHONB3YyS OyMmary, IUTACTWJIMH, MPOBOJOKY U Ap.,
M3TrOTaBIUBATh U3 pa3BEPTOK. OMNpeaenarTb B3aMMHOE PACIIOI0KEHHE
rpaneit, pébdep, BepIIMH Mpu3Mbl. VccrnenoBaTth CBONCTBA MPU3MBI,
UCIONIBb3YSl  JKCIIEpUMEHT,  HaOJoJIeHWe,  U3MEpeHHe,  Mo-
JIETTMPOBaHHUE. OrnuceIBaTh ux CBOWCTBA, HCTOJIb3YS
COOTBETCTBYIOLIYIO TEPMHUHOJIOTHIO. DOpMyIupoBaTh yTBEPKIACHUS
O CBOWCTBax MpPHU3MBbI, OINPOBEPraTh YTBEPKICHUS C IMOMOIIBIO
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KOHTpIpUMepPoB. CTPOUTH JIOTMUECKYIO LIETOYKY pPaCCYKIECHUH O
cBoiicTBax npu3M. CocTaBisATh (GOPMYIIBI, CBSI3aHHBIE C JINHEHHBIMH,
IUJIOCKUMHA W IIPOCTPAHCTBEHHBIMU XapaKTEPUCTUKAMHU IPU3MBI.
MopenupoBaTh U3 IPU3M IPyTrue MHOTOTPAHHUKH.

Pacnio3HaBaTh Ha depTexax, PHCYHKaX, B OKPYXaloIleM MHUpe
HapajulelorpaMMbl, — MPAaBWIBHBIE  MHOTOYTOJIBHHUKH,  IPU3MBI,
pa3BépTku mpu3Mbl. M300pakaTh reomerpuueckue (GUTYpsl U HX
KOH(UTYypauu OT PyKH M C UCIIOJIb30BAHUEM UYEPTENKHBIX WHCTPY-
MEHTOB. MoJenupoBaTh T'E€OMETPUYECKHE OOBEKTHI, HCIOJIb3Ys
OyMary, IUIacTHIIMH, IPOBOJIOKY M 1p. VccienoBaTh M ONMHMCHIBATH
CBOWCTBA TE€OMETPHUYECKUX (UTYp, UCIONb3YyS OSKCIEPUMEHT,
HaOII0IeHNe, U3MEpeHHe, MOAEINPOBaHNe. BrIgBUraTh rUmoTessl o
CBOWCTBaX M3y4eHHBIX (uryp, o6ocHoBbIBaTh HX. DopMynHpoBaTh
YTBEPXKIEHHS O CBOMCTBAaX W3y4YCHHBIX (Uryp, OIpOBeprarh
YIBEP)KICHHsI C TOMOINBIO  KOHTPHpUMEpoB.  Vcronb3oBaTh
KOMITBIOTEPHOE MOJICIMPOBAaHUE U DKCIIEPUMEHT ISl HW3y4EeHUS
CBOWCTB T€OMETPHUYECKUX 00BEKTOB. Pemare 3a1aun Ha HaX0XKICHHE
JUIMH, TUIOIaiell 1 00BEMOB.

I'masa 12.
MHoskecTBa.
KomOunaropuka

[IpuBoANTH TpUMEPHl KOHEYHBIX M OECKOHEYHBIX MHOXKECTB.
Crpoutp peueBble KOHCTPYKLMH C HCIOJb30BAHUEM TEOPETUKO-
MHOXECTBEHHOM TEPMHHOJOTMH UM  CUMBOJIMKH; II€PEBOJMTH
YTBEPXKJICHHUSI ¢ MaTeMaTHYECKOro s3bIKa Ha PYCCKUM M HA0OOpOT.
@opMynMpOBaTh  ONPEACICHUE  IOAMHOXECTBA  HEKOTOPOTO
MHOK€eCTBa. MIIIIoCTpUpoBaTh NMOHATHE ITOAMHOXKECTBA C IOMOIIBIO

Kpyros Jiepa.
OOcyxaaTb  COOTHOLIEHHE MEXJIYy OCHOBHBIMH  YMCJIOBBIMU
MHOXECTBaMU. 3anuceIBaTh Ha CHUMBOJIMYECKOM SI3BIKE

COOTHOILIEHUSI MEXIYy MHOXXECTBAMH U TIPUBOAUTH IPUMEPHI
pPa3IMYHBIX BapUAHTOB UX NEPEBOJA HA PYCCKUH sA3bIK. MccaenoBars
BOIIPOC O YHCJIE MTOJMHOKECTB KOHEUHOTO MHOXKECTBA.
®opMynaHpoBaTh ONpEeNieHUsT OObEIUHEHHS] U  IepecedyeHUs
MHOeCTB. WIUIIOCTpUpOBaTh 3TH MOHATUSA C TOMOILBIO KpPYroB
Oitnepa. Mcnons30BaTh CXeMbl B KQ4€CTBE HATJISTHON OCHOBBI ISt
pa3OMeHusT MHOXKECTBa Ha HeNepeceKarouecs IOAMHOXKECTBA.
IIpoBOAMTH JIOTMYECKHE PACCYXKIEHUS 10 CHOKETaM TEKCTOBBIX
3ajady ¢ TIOMOIIbI0 KpyroB Oiinepa. IlpuBoguts mnpumepsl
KJaccu(uKanuii U3 MaTeMaTUKU U U3 Jpyrux obiacTeil 3HaHHUS.
Pemars koMOMHATOPHBIE 3a/1a4M C MOMOIIBIO IEpedopa BOSMOXKHBIX
BapMaHTOB, B TOM 4MCIIE, IIyTEM IIOCTPOEHUS JE€pPEBAa BO3MOXKHBIX
BapHaHTOB. Ctpouth  TEOPETUKO-MHOKECTBEHHBIE  MOJIENH
HEKOTOPBIX BHI0B KOMOMHATOPHBIX 3a/1a4.

CpaBHUBaTh U YHOPSAAOYUBATH JECATUYHBIE JpOOU, HAXOIUTH
HaMMEHBIIYI0 U HaHOOJIBIIYIO JIECATUYHYIO APOOb Cpelu 3aJaHHOTO
Habopa uwmcen. IlpeactaBmsiTh OOBIKHOBEHHBIE JpOOM B BHJE
JECSATUYHBIX; BBISICHSTH, B KaKUX CIIy4asx 3TO BO3MOXkHO. Haxonute
JNECTUYHOE NPHUOIIKEHNE OOBIKHOBEHHOM JpoOu ¢ yKa3aHHOU
TOYHOCTBIO. BBIMOMHATH neiicTBUs ¢ ApoOHBIMH uyuciamu. Pemarts
3aJaud  Ha JBWOKEHHE, COJep)Kalllie JaHHble, BBIPAKECHHbIE
OpoOHBIMU uuciamu. [IpeacTaBisaTh 0K BETUYMHBI B MPOILEHTAX.
Pemarb TekcToBble 3aJaud Ha HaXOXKJEHUE IMPOILIEHTAa OT JAHHOMN
BeNWYMHBL. Pemare 3amaun, TpeOyromue BIAJACHUS TOHATHEM
oTHomeHMs. COCTaBIATh MO PUCYHKY (OPMYNy sl BBIYMCICHHUS
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nepumerpa wiu momann ¢urypel. CpaBHUBAaTh U YHNOPSAAOYHUBATH
MOJIOKHUTETIbHBIE U OTPHILATEIbHBIE YUCIA, HAXOAWUTh HambOoJblIee
WIA HauMEHblIee W3 3aJaHHOro Habopa uMcen. BrIonHATH
YHCJIOBBIE MOJICTAHOBKA B OYKBEHHOE BBIpa)KEHHE (B TOM 4HCIIE,
HOJCTABIATh  OTPHULATENIbHBIE  YWCNA), BBIYUCIATh 3HAYCHHE
BbIpakeHUs. OTMe4aTh TOYKM HAa KOOPAMHATHOM IUIOCKOCTH,
HaXOJUTh KOOPJIMHATBI OTMEUYEHHbIX Touek. Crpouth GUrypy,
CUMMETPUYHYI0 JAQHHOM OTHOCHUTEIIBHO HEKOTOPOM  IIPSIMOI;
UCIIOJIb30BaTh IIPH PEIIEHUM 3a7a4 DPABEHCTBO CUMMETPUYHBIX
¢uryp. Pematp 3agaum Ha B3aUMHOE DACHOJOXKEHHE JBYX
OKPYKHOCTEH Ha IJIOCKOCTH.

IToBTOpEHUE U 11
UTOTOBBIN
KOHTPOJIb

Y4eOHo-MeTOAUYECKOE U MATEPUAJTBbHO-TEXHMYECKOe o0ecreyeHue
5 kiace

1. bynumoBuu E.A. Martematuka. Apudmernka. ['eomerpusi. 5 kiacc: ydeOHUK
s obuieodpazoBar.  yupexaeHuit./ E.A. bynumonuu, I['.B. Jlopodeer, C.b.
CyBopoBa u gp. — M.: IIpocsenienue, 2017.

2. DneKkTpoHHOE NpuiiokeHue K yueoHuky. — M. : TIpocsemienue, 2017.

3. bynumoBumu E.A. Maremaruka. Apudmeruka. [‘eomerpus. Terpans
TpeHaxEp. 5 Kiacc: mocodue i ydamuxcsi oduieoOpaszosar. yupexaenuid. / E.A.
bynumosuu, JI.B. Ky3nernosa, C.C. MunaeBa u n1p. — M. : [IpocBemienue, 2017.

4. bynumoBuu E.A.. Maremaruka. Apudmernka. ['eomerpus. 3amadyHuK-
TpeHaxEép. 5 Kiacc: mocodue sl ydamuxcs obmieoOpaszoBat. yupexaeHui. / E.A.
bynnmosny, JI.B. Ky3nenosa, C.C. MunaeBa u np. — M. : [Ipocsemenne, 2017.

5. CadonoBa H.B. Marematuka. Apudmeruka. ['eomerpusi. Terpaas
9K3aMEHaATop. 5 KJacc: mocoOue NSl ydaluxcs o011eoOpa3oBaT. YUpEeKIACHUN. —
M.: IIpocBemenue, 2017.

6. Ky3snenoBa JI.B. Maremaruka. I[loypouHoe TemMaThyecKoe IJIaHUPOBAHHE 3
KJIacc: mocoOue s yuutened odmieoOpazoBat. yupexaenuit. / JI.B. Ky3Hemona,
C.C. MuHnaesa, JI1.O. Pocnosa u np. — M.: [IpocBemienue, 2017.

6 Kiace
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1. BynumoBuu E.A. Matematuka. Apudmeruka. ['eomerpus. 6 kinacc: yueOHUK
s obmeobpaszosar. yupexnaenuit. / E.A. byaumosuu, JI.B. Kysznenosa, C.C.
MunaeBa u ap. — M.: IIpocsemienue, 2017.

2. DIeKTpOHHOE MpuiiokeHue K yueoHuky. — M. : [Ipocsemenue, 2017.

3. bynumosuu E.A. Marematuka. Apudmernka. ['eomerpus. Terpaab TpeHaKED.
6 kiacc: mocodue s ydamuxcs o0ieoodpasonar. yupexaenuil. / E.A. bynumosuu,
JI.B. Ky3nenosa, C.C. Munaesa u ap. — M. : [Ipocsemenne, 2017.

4. bynumoBud E.A. Matematuka. Apudmeruka. ['eomerpus. 3agauHuk. 6 Kiacc:
nocobue mis ydamuxcs oOmieoOpazoBar. yupexnaenuil. / E.A. bynumosuu, JI.B.
Kysuenosa, C.C. MunaeBa u np. — M. : [Ipocsemienne, 2017.

5. Kysunenosa JI.B. Maremaruka. Apudmeruka. ['eomerpus. Terpaas
AK3aMeHaTop. 6 Kiacc: mocooue Jyis yqamuxcsi oomeoopasonar. yupexaenui. / JI.B.
Kysuenona, C.C. Munaesa, JI.O. PocnoBa u n1p. — M. : [Ipocsenienue, 2017.

6. Ky3nenoBa JI.B. Maremaruka. IloypouHoe TemMaTH4YeCKOE IJIaHUPOBaHHUE 6
KJIacc: mocobue s yuuteneid odmeoOpasoBart. yupexiaenuit. / JI.B. Ky3Hemona,

C.C. MuHnaesa, JI1.O. Pocnosa u np. — M. : [Ipocseuienne, 2017.
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IHosicHuTe IbHAS 3aNIMCKA
(anrebpa)

Pabouas nporpamma no anredpe st 7—9 kinaccoB B MBOY COI Nel6 co-
CTaBJI€HAa Ha OCHOBE:

- denepanbHOro0 TOCYIapCTBEHHOIO 00Pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO
oO1ero oOpazoBaHus;

- IIpumepHoii mporpaMMel Mo anreOpe Ak OCHOBHOM IIKOJIBL;
- Anrebpa. COopHUK pabouux mporpamMmMm 7 — 9 knaccel: yueO. mocobue as
oOmieoOpasoBar. opranm3aiuii / cocraButenb: T.A.bypmucrtoBa. — 3-¢ m3a1. — M.:
[Tpocsemienwne, 2016 T.

- TpeboBaHUN K pe3yibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTelbHON
nporpaMMbl OCHOBHOT'O 0O0IIIero oOpa3oBaHus, MPEACTaBICHHBIX B (eaepaibHOM
rOoCyJapCTBEHHOM 00pa30BaTEeIbHOM CTaHJapTe o00IIero o0pa3oBaHUsI BTOPOIO
MTOKOJICHHS;

- MPOTPaMMBI pa3BUTHA U (POPMHUPOBAHMS YHUBEPCATBHBIX YICOHBIX JEHCTBHIA;

- IPOTPaMMBbI TyXOBHO-HPABCTBEHHOT'O PA3BUTHUS U BOCTIUTAHUS JIMYHOCTH.

B mporpamme Takke yYMTBIBAIOTCS OCHOBHBIC WJACH W TOJOKEHHS [IporpaMMbl
pa3BuTHs ¥ (HOPMHPOBAHUS YHUBEPCATIBHBIX YYEOHBIX JEUCTBUM JJII OCHOBHOTO
oO1iero oOpa3oBaHusI.

Co3HaTenpHOE OBJIAJICHUE YYaIlUMUCS CHUCTEMOM alre0pandyeckux 3HaHUN U
yMEHUN HE0OXOAMMO B MOBCEIHEBHON KU3HH JIJISI U3yUEHUS CMEKHBIX TUCIUILINH U
POJOJKEHUS 00pa30BaHUsl.

[IpakTryeckasi 3HaYMMOCTD IIKOJIBHOTO Kypca anreOpbl 00yclOBlIeHa TEM, UTO €€
OOBEKTOM  SIBIISIFOTCSI  KOJUYECTBEHHBIC OTHOIICHUS JACHUCTBUTEIHHOTO MHUPA.
MaremMaTrnyeckast IOArOTOBKa HEOOX0uMa JIjIsl TOHUMaHUS TIPUHIIMIIOB YCTPOMCTBA
U UCIIOJIb30BAHUSI COBPEMEHHOM TEXHUKH, BOCTPUATHS HAYYHBIX M TEXHUYECKUX
MOHATUM U uaeh. MaTeMaTuka sIBJISIETCS SI3bIKOM HaYKU M TeXHUKU. C €€ MOMOIIbIO
MOJICTTUPYIOTCSI U U3YUYAIOTCS SIBJICHUS U MPOIECCHI, TPOUCXOAIINE B PUPOJIE.

AnreOpa sBISETCS OJHUM W3 OIOPHBIX MPEAMETOB OCHOBHOM IIKOJBI: OHA

obecrieunBaeT HU3Yy4YCHUC APYTUX OUCLUILINH. B IEPBYIO OUCPEAb 3TO OTHOCUTCA K
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npeaMeTaM eCTECTBEHHO-HAyYyHOro IMKJIa, B YacTHOCTH K ¢u3uke. Pa3Butue
JIOTUYECKOTO MBINUICHUS YYallUXCsSd TpH OOydeHHH anredpe CrocoOCTBYeT
YCBOEHHIO TPEAMETOB I'yMaHUTapHOro Iukia. [IpakThueckue yMeHHs U HaBBIKU
anreOpanveckoro xapakrepa HEOOXOAUMBI ISl TPYIOBOM M TMpodecCHOHATbHOM
HOJIFOTOBKU HIKOJBHUKOB.

PazButne y ywammxcs NOpaBWIBHBIX MPEACTABICHUN O CYIIHOCTH U
INPOUCXOXKICHUN alnreOpanueckux aOCTpaKIHif, COOTHOIIEHHH pPEaJbHOTO U
UJICATIBHOT0, XapaKTepe OTPaKEHUsI MaTEMaTUYECKON HayKOW SIBJIEHUH U MPOLIECCOB
pealbHOTO MHpa, MeCTe aireOpbl B CHUCTEME HAyK WU POJIH MaTeMaTH4eCKOTO
MOJICTTUPOBAHUS B HAYYHOM TMO3HAHUH U B MPAKTHKE CTIOCOOCTBYET (hOPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PEHUS y4YalIUXCid M KayeCTB MBIIUICHUs, HEOOXOAMMBIX IS
alarTaui B COBPEMEHHOM HH(GOPMAITMOHHOM OOIIIECTBE.

Tpebys oOT yyammxcs YMCTBEHHBIX U BOJIEBBIX YCWIMH, KOHLEHTpalUU
BHUMaHUs, aKTUBHOCTH Pa3BUTOr0 BOOOpakeHUs, ajireOpa pa3BUBAET HPABCTBEHHbIE
YepThl JIMYHOCTU (HACTOWYMBOCTD, LIEJICYCTPEMIIEHHOCTD, TBOPUECKYIO aKTHBHOCTD,
CaMOCTOSITENIbHOCTb, OTBETCTBEHHOCTh, TPYJ0JIIOOME, AUCUUIIMHY U KPUTHYHOCTD
MBIIUJICHHUS) 1 YMEHHE apTyMEHTUPOBAHHO OTCTaWBaTh CBOU B3TJISAIBI U yOSXKICHUS,
a TaKKe COCOOHOCTh MPUHUMAThH CAMOCTOSITENIbHBIE PEIICHUS.

N3yuenue anreOpwl, (GYHKIUH, BEPOSITHOCTH W CTATUCTUKU CYILIECTBEHHO
pacmmpsieT Kpyro3op y4Yalluxcs, 3HAKOMS WX C WHAYKIUEH W JeAyKIHew,
000OIIEHNEM M KOHKpETH3allMel, aHaJIM30M W CHUHTE30M, KilaccuPUKanuel u
cUCTEMaTHu3alKel, abcTparupoBaHUeM, aHAJIOTMel. AKTUBHOE MCIIOJb30BaHUe 3a/1a4
Ha BCEX OJTamax Yy4eOHOro Tpolecca pa3BUBAaeT TBOPYECKHE CIOCOOHOCTH
IIKOJIbHUKOB.

Nzydenne anreOpsl mo3BoJsieT (POPMHUPOBATH YMEHHUS U HABBIKM YMCTBEHHOTO
Tpyda — IUIAaHHPOBAaHME CBOEH palOThI, MOUCK pALMOHATIBHBIX TmyTed eé
BBITMIOJIHEHMSI, KPUTUUECKYIO OIIEHKY pe3ysbTaToB. B mporecce m3ydeHus aiareOpbl
IIKOJIbHUKHA JOJKHBI HAYYUTHCSl M3JIaraTh CBOM MBICIH SICHO W HCUEPIBIBAIOIIE,
JAKOHUYHO U EMKO, MPUOOPECTH HABBIKK YETKOTO, aKKYPaTHOT'O U TPAMOTHOTO

BBINOJIHCHUS MAaTEeMATHUYECKUX 3aITHMCEH.
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Baxneiimeld 3agadell IIKOJBHOTO Kypca anreOpbl SBISETCS  pa3BUTHE
JOTHYECKOr0  MbIluieHus:  ydamuxcs. CaMu  OOBEKTHl ~ MaTeMaTHYeCKHX
YMO3aKJIIOUEHUH M TMpUHATBIE B anreOpe IMpaBWiia UX KOHCTPYHUPOBaHUS
CIIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUH OOOCHOBBIBATH W JIOKA3bIBATh CYXKICHWUS,
IPUBOJUTH YETKHUE ONPEICICHUS, Pa3BUBAIOT JIOTMUECKYK) HHTYUIIHIO, KPAaTKO U
HarJsHO PacKpbIBalOT MEXAaHU3M JOTMUYECKUX IOCTPOCHUHN U yyaT UX PUMEHEHHUIO.
Tem cambIM asireOpa 3aHMMAET OJHO M3 BEAYIIHUX MECT B (POPMHUPOBAHUU HAYUHO-
TEOPETUYECKOIO MBIIUIEHUS IIKOJBbHUKOB. PackpblBass BHYTPEHHIOI TapMOHHIO
MaTeMaTuKu, (QOopMUpYs TOHHMAaHHE KpacoTbl M H3SALIECTBA MaTEMaTUYECKHX
paccykJeHui, anredpa BHOCHT 3HAYUTENbHBINA BKJIAJ B 3CTETHYECKOE BOCIUTAHUE
YYALIHAXCS.

OBILIAA XAPAKTEPUCTUKA KYPCA

B kypce anreOpbl MOXKHO BBIACNIUTH CIEAYIOIINE OCHOBHBIE COJAEpKATEIbHBIC
JUHUM: apudMeTuka; anredpa; (QyHKIUU; BEpPOATHOCTb M cTaThcTUKa. Hapsgy c
TUM B COJIEpKAHUE BKIIIOUEHBI JBa JOMOJIHUTEIBHBIX METOJ0JIOTMUYECKUX pa3jiena:
JIOTUKAa M MHOXECTBA; MareMaThKa B HCTOPUYECKOM pa3BUTHUH, YTO CBA3aHO C
peanuzanuend 1ene OOIIEUHTEIUVIEKTYaIbHOTO W OOLIEKYJIBTYPHOTO Pa3BUTHS
yuamuxcs. ColepKaHME KaKIOTO W3 ITHUX Pa3felioB  pa3BOPAYMBAETCS B
COJIEPKATEIIbHO-METOIMUECKYI0  JIMHUIO,  IPOHU3BIBAIOIIYI0O BCE  OCHOBHBIE
coJiepkatenbHble JIMHUU. [Ipu 3ToM nepBas nuHUS — «JIOrMKa U MHOMXKECTBa» —
CIIY’KMT LIE€JIY OBJIQJCHUS YYalllMMHUCS HEKOTOPBIMHM AJIEMEHTAMH YHUBEPCAIBHOTO
MaTEMaTUYEeCKOro sI3bIKa, BTOpas — «MaremaTuka B UCTOPUYECKOM Pa3BUTHUU» —
CIIOCOOCTBYET CO3/IaHHI0 OOLIEKYIBTYPHOTO, TYMaHUTAPHOTO (hOHA U3YyUEHHUSI Kypca.

Conepxxanue TMHUM «Apu(MeTrKa» CIIy)KUT 0a30il 11s TaidbHEHIIero u3y4yeHus
yYalllMMUCST MATE€MaTHUKH, CIOCOOCTBYET PAa3BUTHIO HMX JIOTHUECKOTO MBIILICHHUS,
(GOpMHUPOBAHNIO YMEHMSI TOJIb30BAThCA AJITOPUTMAMH, a TakKe MNPUOOPETEHUIO
NPAKTUYECKUX HAaBBIKOB, HEOOXOIUMBIX B MOBCEAHEBHON JKU3HU. Pa3BUTHE MOHATUS
O YHMCJIE B OCHOBHOW IIKOJIE CBA3aHO C PAIMOHAIBHBIMU WU HPPALMOHAIBHBIMU

yuciaamu, GOpMUPOBAHUEM TIEPBUYHBIX TPEICTABICHUN O IEUCTBUTEIIHHOM YHUCIIE.
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Copmepxxanne nUHHH «Anredpa» crocoOCTBYeT (POPMHUPOBAHUIO Y YyUalIUXCs
MaTeMaTHYECKOr0 ammapara Ui pelIeHHs] 3aJad W3 pPa3/elioB MaTeMaTHKH,
CMEXHBIX MPEAMETOB M OKPYXKaIoIlIed pearbHOCTH. SI3bIK anreOpbl MOAUYEPKUBACT
3HAQYCHUE MATEMATHKHA KakK $3bIKa JUIsI IOCTPOEHUS MATEMAaTUYECKUX MOJEIEn
IIPOIIECCOB U ABJICHUMN PEATBHOTO MUPA.

Pa3BuTHe anropuTMHUYECKOrO MBIIUICHUS, HEOOXOJAMMOIro, B YAacCTHOCTH, MJis
OCBOCHHMSI Kypca WHPOPMATHKH, ¥ OBJAQJCHHEC HAaBBIKAMH JICTYKTUBHBIX
pacCyKJIeHUl TakKe SBISIOTCS 3ajadaMu u3ydeHus anreOopsl. [IpeoOpa3zoBanue
CUMBOJIBHBIX ()OPM BHOCUT cHeuu(pUYecKHii BKJIAJ B Pa3BUTHE BOOOPaKEHUS
y4almxcs, uX CrocoOHOCTEN K MaTeMaTHUYeCKOMY TBOpUYECTBY. B OCHOBHOI mikosie
MaTepuall TPYHNIHUPYETCS BOKPYT PAllMOHATIBHBIX BBIPAKECHUM.

Conepxxanue paznena «OyHKIMA» HALEICHO HA IOJIYYEHUE MIKOJIbHUKAMHU
KOHKPETHBIX 3HaHUN O (DYHKIIMM KakK BaKHEHIIeW MaTeMaTH4YeCKOW MOJENH st
OIKCaHUs U UCCIIEJOBAHUS Pa3HOOOpa3HbIX IpoleccoB. M3yueHue sToro Mmarepuaia
CHOCOOCTBYET Pa3BUTHIO Yy YYalIUXCsl YMEHHUS HCIOJb30BaTh Pa3IMYHBIE S3BIKH
MaTeMaTUKH (CJIOBECHBIN, CHUMBOJMYECKUM, Tpaduueckuii), BHOCUT BKJIaa B
(dbopMHpoOBaHUE MPEICTABICHUNA O POJIM MATEMAaTHKWA B Pa3BUTUM LUBUIM3ALMHN U
KYJIbTYPBL.

Paznen «BeposTHOCTh M CTAaTUCTHUKA» — 00sA3aTEIbHBIH KOMIIOHEHT IIKOJBHOTO
0o0pa30BaHus, YCUJIMBAIOIIMM €ro MNPUKIAJHOE U MPAKTUYECKOE 3HAUYEHHE. IJTOT
MaTepuans HEOoOXOIuM, Tpekae Bcero, s (HOPMHUPOBAHUS Yy  yUalUXCS
(GYHKIIMOHATBHOM TPaMOTHOCTM — YMEHHUSI BOCHPUHUMATh U KPUTUUYECKHU
aHANIM3UPOBaTh MH(POPMALINIO, MPEACTABICHHYIO B PA3JMYHbIX (opMax, MOHUMAThH
BEPOSITHOCTHBIA ~ XapaKTE€p MHOTUX PpPEaJIbHBIX 3aBUCHUMOCTEW, MPOU3BOJNUTH
MPOCTEHIIINE BEPOSTHOCTHBIE pacu€Thl. M3yueHrne oCHOB KOMOMHATOPUKHU TTO3BOJIAT
yyalieMycsi OCYIIECTBISTh PACCMOTPEHUE Ciy4yaeB, Nepebop W MOACYET 4Yucia
BAPUAHTOB, B TOM YHMCJI€ B IPOCTEUIIINX MMPUKJIIAIHBIX 3a7a4ax.

[Ipy u3y4eHUM CTATUCTUKA M BEPOATHOCTH OOOTralllaloTCsl MPEICTABICHUS O

COBPEMEHHOW KapTMHE MHpa M METOJaxX €ro ucciaeaoBaHus, GOpMHUpPYETCs
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MOHUMAaHUE POJIM CTATUCTUKH KaK UCTOYHUKA COIMAIBHO 3HAYUMOUN WH(POpMAIIU U
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO MBIIIJICHHS.
MECTO ITPEIMETA B YYEBHOM IIJIAHE

basucHbIil yueOHBIN (00pa3oBaTeIbHBIN) IJIaH HAa HW3ydeHHUE anreOpbl B 7—9
KJIaccax OCHOBHOM INKOJBI OTBOJAUT 3 Yaca B HENEII0 B TEYEHHE KaXKIOro roja
oOyuenus, Bcero 315 ypokoB. YueOHOe BpeMsi MOXKET ObITh YBEJIMYEHO 10 4 YPOKOB
B HEJIENIO 3a CUET BAPUATUBHOW YacTu ba3ncHOro miaxa.

TPEBOBAHUSA K PE3YJIbTATAM OBYYEHUS
N OCBOEHUIO COJAEPKAHUS KYPCA

[IporpamMma oOecreunBaeT IOCTIKEHUE CIEAYIONIUX pPEe3yIbTaTOB OCBOCHUS
00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHMUsL:

JIUYHOCMHDbIE:

1) chopMUPOBAHHOCTH OTBETCTBEHHOIO OTHOUIEHMSI K YYEHMIO, TOTOBHOCTb U
CHOCOOHOCTH O0YyYaromMxcss K CaMOpa3BUTHUIO U CaMOOOpPA30BAHMIO HAa OCHOBE
MOTHUBAIMU K OOYYEHUIO M MO3HAHUIO, BHIOOPY JajbHeuero oopasoBanusi Ha Oa3e
OPUEHTHUPOBKH B MHUpPE Tpodeccuii U MNPOPECCHOHATBHBIX MPEANOYTECHUH,
OCO3HAaHHOMY TIOCTPOCHHMIO WHAWBHIYaTbHOW 00pa30BaTENbHOM TPACKTOPUU C
y4€TOM yCTOWYUBBIX IMO3HABATEIHHBIX HHTEPECOB;

2) chOopMHpPOBAHHOCTH LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO pa3BUTHI HAyKU U OOIIECTBEHHOMN MPAKTUKH;

3) chopMHUPOBAHHOCT, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIEHUU U
COTPYIHUYECTBE CO CBEPCTHHUKAMHM, CTapUIMMHU U MIAAIIUMHU, B 00pa30BaTEIbHOM,
OOLIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKON U APYIMX BHJIAX
JESITEIbHOCTH;

4) ymeH#ue sICHO, TOYHO, TPAMOTHO HM3J1araTh CBOM MBICITH B YCTHOM M MHUCHMEHHOM
peur, TOHUMATh CMBICI TIOCTABJICHHOW 3aJlad, BBICTpaMBaTh apryMEHTAIUIO,
MPUBOIUTH PUMEPHI U KOHTPIIPUMEDHI;

5) mpeAcTaBlieHHME O MaTEeMaTHYeCKOM Hayke Kak cdepe yeroBedecKon
NeATeTbHOCTH, 00 JTamax e€ pa3BuUTUSA, O €€ 3HAYUMOCTH JUIsl Pa3BUTHUSA

OUBHUIN3aITHUN,
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6) KPUTUYHOCTH MBINUICHUS, YMEHHE PACIO3HABATh JIOTUYECKH HEKOPPEKTHHIE
BBICKA3bIBaHUS, OTINYATH TUIIOTE3Y OT (paKTa;

7) KpEaTUBHOCTh MBIIUJICHUS, WHUIMATHUBA, HAXOAYUBOCTb, AKTHUBHOCTH IPHU
pelieHnu anreOpanveckux 3ajad;

8) yMmMeHuEe KOHTPOJIMPOBATh MPOIECC U PE3YNbTAT Y4yeOHOM MaTeMaTUYECKON
NEesTEeIbHOCTH;

9) cmocoOHOCTh K AMOLMOHAIBHOMY BOCHPHUATHIO MAaTEMaTHMYECKUX OOBEKTOB,
3aJ1a4, PEIICHUM, PaCCYKICHUM.

Memanpeomemuble:

1) yMeHHE CcamMOCTOSATEIhHO IUIAHUPOBATh AJBTCPHATHUBHBIC MYTH JTOCTHIKCHUS
1esneil, 0CoO3HaHHO BbIOUpaTh Hanbosee F3(h(HEKTUBHBIE CTOCOOBI PEIICHUST YUeOHBIX U
MO3HABATENBHBIX 33]1a4;

2) yMEHHE OCYLIECTBISATh KOHTPOJb MO PE3YNbTATy U IO CIOCOOY JIEUCTBUS Ha
YPOBHE MPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOMMbIE KOPPEKTHUBBI;

3) yMeHHE aeKBaTHO OIICHUBATH MPABUIBHOCTh WM ONMTMOOYHOCTH BBITOTHCHUS
ydeOHOHM 3amauu, €€ OOBEKTHBHYIO TPYJHOCTh U COOCTBEHHBIC BO3MOXKHOCTH €€
pEIICHMSI;

4) OCO3HAHHOE BJIAJICHUE JIOTUUYECKUMH JCHCTBUSMU OIPEACIICHHS TOHSITHH,
00001IeHNs,  YCTaHOBJICHUS aHaJIOTH, KiIaccu(pukanid ~ Ha  OCHOBE
CaMOCTOSATEIILHOTO BEIOOpAa OCHOBAHHWM M KPUTEPHEB, YCTAHOBJICHUS POJIO-BUIOBBIX
CBSI3EH;

5) yMeHHE yCTaHABIWBATh MPUIMHHO-CICACTBEHHBIC CBSI3U; CTPOUTH JIOTHYECKOE
paccykaeHue, yYMO3aK/IIoueHue (MHAYKTUBHOE, NEIYKTUBHOE WM IO AHAJOTUH) U
BBIBOJIBL;

6) yMeHHe CO3/1aBaTh, MPUMEHATh U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE
CpEeIICTBa, MOJICJIA U CXEMBI JIJISl pEIICHUs YIeOHBIX U MMO3HABATEIIBHBIX 3371a4;

7) yMeHHE OpraHM30BBIBaTH y4E€OHOE COTPYAHHUYECTBO ¢ COBMECTHYIO
JESITEIbHOCTh C YYUTENeM M CBEPCTHHUKAMU: OINPEACIATh IIeNH, paclpeesieHre
GbyHKIMIA U poJiel y4aCTHUKOB, B3aUMOJICHCTBUE U 00IIe CITIOCOOBI padOThI; yMEHHE

paboTaTh B rpymme: HaXOUTh 00Illee PEelIeHHuEe U pa3peliaTh KOHPIUKTH Ha OCHOBE
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COTJIACOBAHUS MO3MIMKA U y4€Ta MHTEPECOB; CIyIIaTh NapTHEpA; (POpMYyIUPOBATH,
apryMeHTUpPOBATh U OTCTAUBATh CBOE MHEHUE;

8) cpopMupoBaHHOCTh y4eOHON M OOUIENOJIb30BATEIILCKON KOMIETEHTHOCTU B
001acTy MCTONIb30BaHMs HHGOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TexHojoruii (MKT-
KOMIIETEHTHOCTH);

9) nepBoHavaJIbHBIE MIPEACTABICHUS 00 UIEAX M O METOJIaX MaTEMAaTUKH Kak 00
YHUBEPCAIBHOM fA3BIKE HAYKHM M TEXHUKH, O CPEICTBE MOJACIMPOBAHUS SBJICHUU U
MIPOLIECCOB;

10) ymMeHHe BUIETh MATEMATHYECKYIO 33/1a4y B KOHTEKCTE POOIEMHON CUTyalluu
B JPYIUX JUCUUIUIMHAX, B OKPYKAIOIIEH KU3HU;

11) ymeHue HaxoOuTh B Pa3IUYHBIX WCTOYHUKAX MHPOpPMAINIO, HEOOXOAUMYIO
JUISl pelIeHUs] MaTeMaTUYECKUX MpOOJIeM, U IPEICTaBIATh €€ B MOHATHOU (opme;
OPUHUMATh pEHIeHHEe B YCIOBUSAX HEMOJNHOM W  M30BITOYHOW, TOYHOH U
BEPOATHOCTHON MH(pOpMAIIH;

12) ymeHre NOHMMAaTh M MCIHOJIb30BaTh MAaTEMAaTUUYECKUE CPEACTBA HATJISIAHOCTH
(pUCYHKHM, 4YepTeXH, CXeMbl W Jp.) Uil WUIIOCTpalud, HHTEPHpETalu,
apryMeHTaluu;

13) ymeHue BbIIBUraTh T'MIIOTE3bl MPHU PEIIEHUH Y4E€OHBIX 3aJad U MOHUMATh
HEO0OXOUMOCTb UX MPOBEPKU;

14) yMeHHe NMPUMEHATh MHAYKTUBHBIE U JEAYKTUBHBIE CIOCOOBI PACCYyKIIECHUM,
BUJIETh Pa3JIM4HbIEC CTPATETUN PELICHUS 3a]a4;

15) mnoHMMaHWE CYIIHOCTH aJITOPUTMUYECKUX TPEANUCAHUM U  yMEHHUE
JEUCTBOBATh B COOTBETCTBUU C MPEJIOKEHHBIM aITOPUTMOM;

16) ymeHue camMoCTOSITEIbHO CTaBUTH II€NIM, BBIOWPATh U CO3/aBaTh aJITOPUTMBI
JUTSL pelieHus1 yueOHbIX MaTeMaTUYeCKUX MpooIem;

17) ymeHue mninaHUpOBAaTh M OCYIIECTBISATH JEATEBHOCTh, HAIPABJICHHYIO Ha
pelIeHre 3a7a4 NCCIEA0BATEIbCKOrO Xapakrepa.

npeomemuble:

1) ymenwe paboTratb C MaTeMaTUYECKUM TEKCTOM (CTPYKTYpHpPOBaHHUE,

u3BJeUEHHEe HEoOXoauMoW uH(GOpPMAIMK), TOYHO M TPAaMOTHO BBIPAXKATH CBOU
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MBICJIH B YCTHOW W MUCBMEHHOW PeYH, MPUMEHSS MAaTEMAaTUYECKYI0 TEPMHUHOJIOTHIO
U CHMBOJIUKY, WCIIOJb30BAaTh pAa3JIMYHbIE SA3BIKM MAaTEMATHKU (CIOBECHBIM,
CUMBOJIMYECKHUH,  Trpaduyeckuii),  OOOCHOBBIBaTb  CYKICHUS,  IPOBOIUTH
KJIaCCU(UKAINIO, JOKA3bIBATh MAaTEMAaTHUECKHUE YTBEPKIACHHUS,

2) BnaseHue 0a30BbIM MOHATUHMHBIM aIlllapaToM: UMETh MPEICTABIECHUE O YUCIIE,
BJIa/ICHUE CUMBOJIBHBIM SI3bIKOM aJIF€Ophl, 3HAHUE JIEMEHTAPHBIX (YHKIUOHAIbHBIX
3aBUCUMOCTEM, dbopmupoBaHue MPEJICTAaBIICHU I 0 CTaTHCTUYECKUX
3aKOHOMEPHOCTSIX B PEaJbHOM MHPE U O Pa3jMuHBbIX clloco0ax MX HU3y4deHHs, 00
O0COOEHHOCTSIX BBIBOJOB M IMPOTHO30B, HOCSIINX BEPOSTHOCTHBINA XapaKTeD;

3) yMeHHE BBINOJHATH aJlreOpanyeckre NpeoOpa3oBaHUs PalUOHAIBHBIX
BBIPQXEHUM, MPUMEHATh UX JUIS PELICHUs] yUeOHBIX MaTeMaTHUECKUX 3a]ad U 3ajad,
BO3ZHHKAIOIIMX B CMEXHBIX YUEOHBIX MTPEAMETAX;

4) ymeHue NOJb30BaThCS MaTEMaTHUYECKUMHM (QOpMyJaMHU U CaMOCTOSITENIBHO
COCTaBJIATh (POPMYIBI 3aBUCUMOCTEH MEXAY BEJIMYMHAMH Ha OCHOBE OOOOLICHMUS
YACTHBIX CIIy4YaeB U HKCIIEPUMEHTA;

5) yMeHHe pelaTh JMHENHbIE U KBapAaTHbIC YPABHEHHS U HEPABEHCTBA, a TAKKE
NPUBOJMMbBIE K HUM YpPaBHEHHsI, HEPABEHCTBA, CUCTEMBI; MMPUMEHATh I'pauuecKue
IIPENCTABIICHUS [UISl PEILEHUS W HUCCIEIOBAaHUS ypaBHEHUM, HEPAaBEHCTB, CHCTEM;
IPUMEHATH MOJYYECHHBIE YMEHHs Ul PEIICHMS 3aJad M3 MaTEMaTUKH, CMEXHBIX
MPEIMETOB, MPAKTUKHU;

6) oBnazeHNe cUCTEMON (PYHKIMOHAIBHBIX MOHATHH, (QYHKIMOHAIBHBIM SI3bIKOM
U CUMBOJIMKOH, YMEHHUE CTPOUTHh Trpaduku (PYHKUUH, OMHCHIBATH HMX CBOMCTBA,
UCIOJIb30BaTh (YHKUHMOHAJIBHO-TpaUUYECKUe MPEACTaBICHUS JI1 ONUCAaHUS U
aHaJIM3a MaTEMAaTUYECKUX 3a]a4 U PeabHbIX 3aBUCUMOCTEN;

7) oBlaieHHEe OCHOBHBIMH CIIOCOOAMU MPE/ICTABIICHUS U aHAIM3a CTATUCTUYECKHUX
JAHHBIX; YMEHHE pelmaTh 3aJadyd Ha HAXO0XKJIEHHE YacTOThl M BEPOSTHOCTU
CIIy4allHbIX COOBITHIA;

8) yMeHue MPUMEHSATh U3yYEHHbIE TOHATHUS, PE3YJIbTAThl U METO/IbI TIPU PELICHUU
3a/lad M3 PA3IMYHBIX Pa3[eloB Kypca, B TOM 4YHUCIE 3aJad, HE CBOIAIIUXCH K

HCTIOCPCACTBCHHOMY IMPUMCHCHHIO N3BCCTHBIX AJITOPUTMOB.
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COJEPXAHUE KYPCA
APUOMETHUKA
Panmonajabuble 4mcia. PacimmpeHune MHOXeECTBa HATypalbHBIX 4YHCENT 10

MHOXKECTBA IICJIbIX. MHoxecTBa HOCJIBbIX YHCCII OO0 MHOKCCTBA palMOHAJIbHBIX.

m
PaHI/IOHaJII)HOG YUCJI0 KaK OTHOIICHUC ;, rae m — 1eJI0€ YuCjio, N — HaTypaJabHOC.

CremneHb ¢ LETbIM IMOKAa3aTEIEM.

JeiicTBuTesIbHBIE 4Hncaa. KBagpaTHblli KOpeHb u3 uucia. KopeHb TpeTbeit
CTENEHHU. 3alnCh KOPHEN C IOMOIIBIO CTENIEHU C IPOOHBIM [TOKA3aTEIEM.

[lonsiTue 00 wuWppauMOHAIBHOM  4YHcle. VppalMOHAIBHOCTh 4YHCIIA H
HECOU3MEPUMOCTh CTOPOHBI M JUAroHalu KBajpara. JlecsSTuuHble NpUOIHKEHUS
UPpALMOHAIBHBIX YUCETL.

MHOX€eCTBO IEHUCTBUTENBHBIX YHCEI; IPEACTABICHUE JEUCTBUTEIBHBIX YHCEI
OECKOHEUYHBIMU ACCATUYHBIMU Ap00siMu. CpaBHEHUE NEHCTBUTEIBHBIX YUCEIL.

Koopnunatnaa npsimas. M300paxeHue 4ucesl TOYKaMU KOOPJIWHATHOM HPSIMOM.
Hucnosele NPOMEKYTKH.

N3mepenns, npudamkeHusi, oueHKU. Pazmepsl 00bEKTOB  OKpY’KaIOLIEro Mupa
(OT DJIEeMEHTApHBIX YacTUl] [0 BceneHHoi), MJIUTETBHOCTh MPOLECCOB B
OKpY’KaroleM mupe. BrineseHrie MHOXKUTENT — CTEIEHU JECATH B 3allMCH YHCIIA.
[Tpubnnx€éHHOE 3HaYECHHE BEIUYUHBI, TOUHOCTh NpuOIMKeHud. [Ipukuaka u oueHka
PE3yIbTAaTOB BBIYNCICHUM.

AJITEBPA

AuireOpanyeckue BbIpa)keHUsl. DByKBEHHbIE BbIpaKE€HUSA (BBIPOXKEHHUS C
nepeMeHHbIMH). YucinoBoe 3HaueHHe OyKBEHHOTO BbIpakeHus. Jlomyctumblie
3HAYEHUsI TIepeMeHHbIX. lloacTaHOBKa  BBIpaXEHHWH BMECTO  MEPEMEHHBIX.
[IpeoOpa3zoBanue OYKBEHHBIX BBIPAKEHUH Ha OCHOBE CBOMCTB apU(METUYECKUX
nencTBuid. PaBeHCTBO OyKBEHHBIX BhIpaKeHUH. TOXKIECTBO.

Crenenp C HarypaJdbHbIM TIOKa3aTeiaeM M €€ cBoucTrBa. OIHOYIEHBI U
MHOrowieHsl. CreneHb MHOrowieHa. (ClOXKE€HUE, BBIYMTAHHE, YMHOXEHUE
MHOTI'O4JIEHOB. DOpMyJsibl COKpPAIEHHOIO YMHOKEHUS: KBAApPaT CyMMBbl M KBaapar

pazHoctu. @opMysa pa3HOCTH KBajparoB. [IpeoOpa3zoBaHue 11E7I0T0 BBIpaKEHUS B
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MHOrOwiIeH. Pa3jio)keHue MHOTOYJICHOB HAa MHOXUTENU. MHOTOWIEHBl C OJHOU
nepemeHHoii. Kopenp  mHoOrowiena. KBagpaTHbId — TpPEXWIEH; Pa3IOKECHUE
KBaJpaTHOTO TPEXUJICHA HA MHOKUTEIIH.

Anreb6panueckass apoOb. OCHOBHOE CBOMCTBO anreOpanmdeckod  apoOwu.
CrnoxxeHue, BbIYUTAHUE, YMHOXKEHUE, JeeHne airedpanyeckux apodeid. CteneHs
L[EJIbIM TTOKa3aTeJIeM U €€ CBOMCTBA.

PannonanbsHble BhIpaXXeHUS U UX ITpeoOpa3oBaHusl. [Jo0ka3aTebcTBO TOXKIECTB.

KBagparueie kopHu. CBoiicTBa apudMETHUYECKUX KBAJPATHBIX KOpHEH U HX
pUMEHEHUE K MTPEOoOPa30BaHUIO YHCIOBBIX BBIPAXKEHHUIN U BHIYUCIICHUSIM.

YpaBHeHusi. YpaBHEHHE C OJHOU nepeMeHHOoM. KopeHp ypaBHeHus. CBoucTBa
YUCJIOBBIX PABEHCTB. PABHOCWIIBHOCTD ypaBHEHUM.

JIuneiinoe ypaBHeHue. KBagpaTtHoe ypaBHEHHE: (opMysia KOpHEW KBaapaTHOIrO
ypaBHeHus. Teopema Buera. Pemienue ypaBHEHHM, CBOISIIUMXCA K JIMHEMHBIM M
KBaJpaTHbIM. [IpuMepsl peleHuss ypaBHEHHMI TPETbE M YETBEPTOM CTEIEHEH.
Pemenue qpoOHO-paliuOHAIBHBIX YPaBHEHUN.

VYpaBHeHHMEe C JAByMs I€peMEHHBbIMU. JIMHEWHOE ypaBHEHHME C JBYMS
IIEPEMEHHBIMH, IPUMEPBI PELIEHNS YPABHEHUH B LIEJIBIX YHUCIIAX.

Cucrema ypaBHEHHH ¢ IBYMsI IEpEMEHHBIMHA. PaBHOCHMIIBHOCTE cucTeM. CHCTEMBI
JIBYX JIMHEWMHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMU; PelleHue MoJCTaHOBKOM U
cnoxkeHueM. lIpumepsl pemeHus CHCTEM HEIMHEWHBIX YPAaBHEHUM C JIBYMs
IIEPEMEHHBIMHU.

Peliienrie TEKCTOBBIX 3aJ1au anredpandyeckuM CrocoooMm.

JlekapToBbl ~ KOOpAWMHATBI HA IJIOCKOCTH. ['paduueckas uWHTEpHpeTaLys
ypaBHEHUSI C JABYMsS TepeMeHHbIMU. ['paduk JIMHEHHOTO YpaBHEHHSI C JBYMS
NEePEMEHHBIMU; YTIOBON KOA(DPUIIMEHT MPsAMOIl; YCIOBUE MapaIeIbHOCTH MPSIMBIX.
['paduku  mpocTedmux  HEIMHEWHBIX  YpaBHEHHWI: mapabojyia, Tunepooa,
OKpYXHOCTh. ['padmyeckas HHTepHpeTanusi CHUCTEM YpaBHEHUA C JABYMs
MIEPEMEHHBIMHU.

HepaBencrBa. UncinoBeie HEpaBEHCTBA U X CBOMCTBA.
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HepaBeHcTBO ¢ onHONM mepeMeHHOM. PaBHOCHIIBHOCTh HEPABEHCTB. JIMHEHHBIE
HEpaBEHCTBa ¢ oOAHOW mepeMeHHOW. KBanpaTHele HepaBeHcTBa. (CHCTEMBI
HEPABEHCTB C OJTHON ITIEPEMEHHOM.

OYHKIMN

OcHoOBHbIe NMOHATHSA. 3aBUCUMOCTH MexAay BenuuuHamu. [loHsTHe (yHKUIMU.
OOnacTh ompeneneHuss U MHOXKECTBO 3HaueHMH QyHkuuu. CrnocoObl 3aaHUs
¢bynkun. 'papuk pynkuuu. CpoiicTBa (GyHKIHMI, MX OTOOpaskeHHE Ha rpaduke.
[Tpumepsl rpauKOB 3aBUCUMOCTEHN, OTPAYKAIOLIUX PEATIbHBIE ITPOLIECCHI.

YucaoBbie ¢Qynxkuuu. DyHKIMM, ONUCHIBAIOIIME TMPSIMYyI0 U OOpaTHYIO
MPOMOPIIMOHAIIBHBIE 3aBUCUMOCTH, UX TpaduKu U cBoricTBa. JIuHeiHas QyHKuus, eé
rpaduk u coiictBa. KBagparuunas pynkuus, e€ rpaduk u coiictBa. CreneHHbIE

(YHKUIMU C HATYpaJIbHBIMU TOKa3aTensiMu 2 U 3, ux rpaduku u cBoicTsa. I'paduku

Gynkuuity =\[y,y = /y, y=|x|

YucioBbie MOC/aeA0BATEIBHOCTH. lloHATHE 4YMCIIOBOM IOCIIENOBATEIBLHOCTH.
3ajaHue Mocien0BaTeIbHOCTH PEKYPPEHTHON (hOPMYIION U (pOpMyIION N-T0 YJieHa.

Apudmernueckass u reomerpuueckas nporpeccur. dopmynsl N-ro uieHa
apu(PMETUIECKON M TEOMETPUUYECKONW MPOrpecCuil, CyMMBbI MEPBBIX N-X YJICHOB.
N300paxkeHre 4jeHOB apu(PMETHUECKOW M T€OMETPUUYECKON MPOrpeccuil TOYKaMu
KOOPAMHATHOM TIUIOCKOCTH. JIMHEWHBIH W SKCHOHEHUUaNbHbIA pocT. CHOKHbIE
IIPOLICHTHI.

BEPOATHOCTD U CTATUCTHUKA

OnucareabHast cratucruka. llpeicraBieHune MAaHHBIX B BUAE TaOJMIL,
nuarpamm, rpagukoB. CinydaliHas ”3BMEHUYMBOCTh. CTATUCTUUECKUE XapaKTEPUCTUKU
Habopa JaHHBIX: cpeHee apu(MeTHUecKoe, MeIraHa, HauOoblllee U HauMEHbIIee
3HauyeHus1, pa3Max. [IpencraBieHue o BBIOOPOUHOM HCCIEAOBAHUU.

Cay4aiiHple cOOBITHA M BEpPOATHOCTb. [loHATHME O cilydallHOM OIBITE U
ciydaitHoM coObiTuu. Yactora ciydailHOro coObITHS. CTaTUCTHYECKUN TMOIXOJ K
MOHATHIO BEPOSITHOCTU. BeposITHOCTH MPOTUBOIONOKHBIX coObITHI. He3aBucumbie
COOBITHSI. YMHOKEHHUE BEpOATHOCTEH. JlOCTOBEpHBIE M HEBO3MOXKHBIE COOBITHS.

PaBHOBO3MOXHOCTH cOOBITHI. KiTaccmiueckoe onpeaeneHne BepoOsSTHOCTH.
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KomOunaTopuka. Pemenune KOMOWHATOpHBIX 3amad TepeOOpoOM BapHaHTOB.
Komb6unaropnoe npasusio ymHoxeHus. [lepectaHoBku u (akropuar.

JIOTUKA 1 MHOXECTBA

Teopernko-MHOKeCTBEHHbIe NMOHATHA. MHOXECTBO, 3JEMEHT MHOXKECTBA.
3agaHue MHOXECTB NEPEUYUCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBOWCTBOM.
CranpapTHple 00O3HAYEHHUS YHUCIOBBIX MHOXECTB. IlycToe MHOXECTBO U €ro
ob6o3nauenue. [logmuoxecTBo. OOBEANHEHNE U TIEPECEUCHIUE MHOKECTB, PA3HOCTh
MHOYECTB.

NnmrocTpanysi OTHOLIEHUHA MEXIYy MHOKECTBAMHU C MOMOIIBIO AHarpaMm ODuiepa
— Benna.

DJieMeHThI Joruku. [loHsTHE O PaBHOCWIBHOCTHU, CJIEJAOBAHHUM, YIOTpEOJICHUE
JIOTUYECKUX CBSI30K ecau ..., Mo ..., 6 MOM U MOJIbKO 8 MOM Cayyae, JIOTUIECKHE
CBSI3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

Uctopuss QpopmupoBaHusi TMOHITHS 4YHUCTA: HaTypajbHbIE 4YHUCIA JIpoow,
HEJIOCTaTOYHOCTh  PALMOHAJIBHBIX YHCEN JUIsi TEOMETPUYECKUX H3MEpPEHHI,
uppauroHaibHble yncna. CTapuHHbBIE CUCTEMBI 3anmucu uucen. Jpodu B BaBuione,
Erunte, Pume. OtkpeiTHe aecaTU4HBIX npoOeii. CTapuHHBIE CHUCTEMBI Mep.
Jlecsatuunbie npoOu M MeTpuueckas cuctema Mep. [losiBaeHME OTpHUIlaTEIbHBIX
yucen u vy, JI. Maranukui. J1. Dinep.

3apoxaenne anreOppl B Hempax apudmeruku. An-Xopesmu. Poxnenue
oykBeHHou cumBoiuku. II. ®epma, ®. Buer, P. Jlexapt. Mctopuss Bompoca o
HaxOoXXJIeHuu (opmysl KopHeH alreOpanyecKuX YypaBHEHUM, HEpa3peurMmocTbh B
paauKaiax ypaBHeHHU crereHu, 6ombineit yeteipéx. H. Tapranss, [Ix. Kapnano, H.
X. Abensb, D. l'anya.

N300peTenne MeTona KOOPAMHAT, TO3BOJISIOLIEIO MEPEBOAUTh FEOMETPHUUECKHE
00BeKThl Ha s13bIKk anreOprl. P. Jlexkapt u I1. depma. [lpumepsl pa3audHbIX CUCTEM
KOOpAMHAT Ha MJIOCKOCTH.

3amaua Jleonapmo Iluzanckoro (PuboHay4ym) o0 Kpoimkax, yrcia PuOOHAYYH.

3asaya 0 maxMaTHOM JIOCKE.
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HcToku Teopun BEpOSATHOCTEN: CTPAaxoBOE J1ei10, azapTHbie urpsl. 11. depma u b.
[Tackans. A. bepuymm. A. H. Konmoropos.

TemaTnuyeckoe miannpoBanne 7 kiaace (102 yaca)

KOJI-BO XapakTepuCTUKA BUOB ACATCIIBHOCTHU HaA OBHC eOHBIX
Coneprxkanue marepuana p p yp yi

qacoB NEeUCTBUA
I'maBa 1. [lpobu wu 11 CpaBHUBATh U yHOPSAOYMBATH PAlIMOHAIBHBIE YHUCIIA.
MPOLICHTHI BbInonHAT,  BBIYMCIEHHUS C PAalMOHAJIBHBIMU  YHCIAMU,

BBIUHCIISATh  3HAYCHHS]  CTEMEHEH C  HaTypalbHBIMHU
MoKa3zareasiMU. BBIMOTHATh NPUKUAKY M OLIGHKY B XOJe
BBIYMCIICHH.

Hcnonb30BaTh SKBUBAJICHTHBIE MPEJCTABICHUS APOOHBIX
YuCell IPU UX CPAaBHEHUH U B BEIYUCIICHUSIX.

[IpoBOANTH HECIIOKHBIE HUCCIEOBAHUS, CBSI3aHHBIE CO
CBOWCTBaMH JPOOHBIX YHCEN, ONHUPAsACh HA YHUCIOBBIC
JKCIIEPUMEHTHl (B TOM 4YHCIIE€ C  HCIOJIb30BAaHHEM
KaJIbKYJISITOPA, KOMIIBIOTEPA).

OcymectBinars nouck uHpopmaruu (B CMU), conepxareit
JaHHBIC, BRIPAKCHHBIC B MPOIEHTaX, HHTEPIPETUPOBATH ITH
naHHble. Pemate 3aauu Ha IPOLIEHTHI U IpOOH (B TOM 4YHUCIIe
3ala4il M3 pCAbHOM  TPAKTHKH, HCIONB3Yysd  IIpH
HE0OXOIMMOCTHU KaIbKYIIATOD).

[TpuBOIUTE MPUMEPHI YUCIIOBBIX JaHHBIX (II€HA, POCT, BpeMs
Ha JOpOry), HaXOAWUThb CpelHee apudmeTuyeckoe, MOAy U
pa3Max YHCJIOBBIX HAOOpOB, B TOM 4YHCIIC U3BIEKas
HeoOxonuMy0 uHPOpMalUi0 M3 TaOMUI W AHArpaMM.
[IpuBOoIUTE comepIKATEIBHBIC TMPUMEPHI  HCIIOJIE30BAHUS
CpeaHero apuMeTUIeCcKoro, MOJIbl M pa3Maxa JUisl ONUCaAHUS
TaHHBIX (IeMorpaduiecKue W COIMOJIOTHYECKHE JaHHBIC,
CHIOPTUBHBIE MTOKA3aTENH U JP.)

I'maBa 2. Ilpsmas wu 8 MopenupoBaTe HECIOXKHBIE 3aBUCHMOCTH € IIOMOLIBIO
oOpartHas (GopMyI1; BBIOTHATH BBIYMCICHUS 1O (OPMYJaM, BBIpaXKaTh
MIPONOPLIUOHAIBHOCTD 13 (popMyIbl OJTHU BEIMUYUHBI Yepe3 IpYTHe.

Pacnio3HaBaTh mpsMyl0 U OOpaTHYIO MPONOPIUOHANbHbIE
3aBUcUMOCTH. Vcnonb30BaTh cBOWCTBA MpsAMOM U 0OpaTHOM
MPONOPLUUOHAIBHOCTA I BBINOJIHEHHUS IPAKTHYECKUX
pacu€roB. Pemare TEKCTOBBIE 3aJauyd Ha MNOPIMYIO H
o0paTHyIo IIPONOPLUOHAIIbHBIE 3aBUCUMOCTH, Ha
IIPONOPIMOHAIILHOE JI€JIEHNE (B TOM YHCIIe

C KOHTEKCTOM U3 CMEXHBIX IUCLUUIUIMH, W3 pPEAIbHOU
KHU3HU). AHaIM3UpPOBaTh M OCMBICIMBATh TEKCT 3aJayd,
MOJEIIMPOBAaTh  YCJIOBHE C IIOMOINBK CXEM, CTPOHUTH
JIOTHYECKYIO LIEMOYKY PACCYXKIACHUMN; KPUTHYECKU OLIEHNUBATh
IIOJIyYEHHBIN OTBET, OCYLIECTBIIATH CAMOKOHTPOJIb, IIPOBEPSS
OTBET HA COOTBETCTBHUE YCIOBHIO

I'maBa 3. BBenenue B 9 [IpuMeHsTh SI3bIK aNreOphl MPHU BBIMOJIHEHUU 3JIEMEHTaPHBIX
anredpy 3HAKOBO-CUMBOJIMYECKUX JICCTBUMN: HCIOIB30BaTh OYKBBI
JUIsE 0003HAYEHUS YMCEN, JUISl 3alUCU OOIIUX yTBEPKIACHUN;
MOJICIUPOBAaTh  OYKBEHHBIMH  BBIPOKEHUSIMH  yCIIOBUA,
OMHMCAHHBIE  CIIOBECHO, PHUCYHKOM  WJIHA  YEPTEKOM;
npeoOpa3oBhIBaTh alreOpandecKue CyMMBbI U TTPOU3BEICHUS
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(BBIMIOJHATH MPUBEICHUE MMOJOOHBIX CIAaraeMbIX, PacKphITHE
CKOOOK, YIpOIIeHUE POU3BEACHUI).

BBINONHATE ~ YHCIIOBBIE  MOACTAHOBKM B OYKBEHHOE
BBIPAXKCHUC, BBIYUCIIATH YHUCIOBOC 3HAUCHUC 6YKBGHHOF0
BBIP)KCHHUS

I'naBa 4. YpaBHeHuUs

10

[lepexoauTh OT CIIOBECHOH (POPMYITMPOBKH YCIOBHUS 3a/1a4d
K anreOpanyeckoil MOAENIU MyTEM COCTABICHUS YpaBHEHMS.
[IpoBoauTh  JOKa3aTeiabHBIE PACCYKJIEHUS O  KOPHSIX
YPaBHEHUS € ONIOPOM Ha OIPEJEICHUE KOPHS.

OObsicHAT W (GOPMYIUPOBATH MpaBUia MpeodpazoBaHUs
ypaBHeHU. KOHCTpynpoBaTh alnroput™ pelieHHs TMHEHHBIX
YPaBHEHUH, pacloO3HaBaTh JIMHEHHBIE YpPAaBHEHUS, PEIIATh
JMHEHHBIC YPAaBHEHHUA, a TAK)KE YPABHEHMS, CBOIALIMECS K
HUM, C IIOMOIILI0 TPOCTEHIIINX TIPeoOpa3OBaHUM.

Pemate TekcToBBIE 3adaud  aIreOpandecKUM CIIOCOOOM:
COCTaBJIATh ypaBHEHUE [0 YCIOBHUIO 3ajauyd, pellarh
COCTaBIEHHOE  YypaBHeHHMeE. [IpoBomuTh  paccyxiaeHus,
OCHOBaHHBIE HAa WHTEPIpETAllMM YCJIOBHUS IOCTaBICHHOMN
3a/la4M, JJIs [TOMCKA LEIbIX KOPHEH HEKOTOPBIX HECIIOKHBIX
HEJIMHEHHBIX YPABHEHUN

I'maa 5. Koopaunatel u
rpaduku

10

N3006paxaTh unciaa TOYKAaMU KOOPAMHATHOM MPSMOM, Mapsl
YrceT TOYKaMU KOOPIUHATHOM TIOCKOCTH.

Ctpouth Ha KOOPAMHATHOM IJIOCKOCTH TE€OMETPUUYECKUE
n300pakeHUs]  MHOXKECTB,  33/JaHHBIX  alreOpanveckH,
OMMCHIBATh MHOXXECTBA TOYEK KOOPAUHATHOW IJIOCKOCTHU
(obmnacTw, OTpaHUYCHHBIC TOPU30HTAIILHBIMU u
BEPTUKAIbHBIMU MPSIMBIMU W TIp.) ajredpandecKuMu
COOTHOIIICHUSIMH.

Crpoutb rpaduku NpoCTEHIINX 3aBUCUMOCTEH, 3aJJaHHBIX
anreOpandecKuMH COOTHOIICHUSMH, MTPOBOJUTH HECTIOKHBIE
HCCIIeIOBaHMsI 0COOEHHOCTEH 3TUX I'paUKOB.
MonennpoBaTh peaibHble 3aBUCUMOCTH IpapUKaMu.

YuraTh rpaduky peasbHbIX 3aBUCUMOCTEH

I'maBa 6. CBoiicTBa
CTENEHU

c HaTypaJabHbIM
MOKa3aTejIeEM

10

®opMynHpoBaTh, 3aMKCHIBATH B CHMBOJUYECKON (opme u
00OCHOBBIBATh ~ CBOWCTBA CTEMEHM C  HATypaJIbHBIM
MOKaszarejaeM, IMPUMEHATh  CBOMCTBA  CTENEHH s
peoOpa30BaHUs BHIPAKEHUN U BHIYHCICHUH.

BoinonHsATe mepebop BceX BO3MOXKHBIX BapUaHTOB IS
nepecuéTa 0ObEKTOB UM KOMOWHAITHH.

[IpuMeHATh TIpaBUIO KOMOWHATOPHOTO YMHOXEHUS IS
pelieHrs 3aJady Ha HaXOoXJIEeHHWE 4YHclia OOBEKTOB WIH
KOMOMHaIMM (AMaroHaad MHOTOYTOJIbHHUKA, PYKOIOXKATHS,
YHCII0 KOJIOB, IIM(POB, NapoJieH U T. I1.).

Pacrio3naBath 3aaun Ha OIpe/ielIeHHe YUCia MepecTaHOBOK
Y BBITIOJIHSTH COOTBETCTBYIOIINE BHIYUCIICHUS

I'nasa 7. MHOTOYIEHBI

16

BEIToHATE AeHCcTBUS ¢ MHOTOUYICHAMH.

Jloka3eiBaTh (QOpPMYIBI COKPAIIEHHOTO YMHOXKEHUS (IUIs
JBYWICHOB), IPUMEHAITh UX B TIPEOOPA30BAHUAX BBIPAKCHUM
u BBIUMCJICHUSX. [IpoBoauTh HCCIEIOBaHNE JUISt
KOHCTPYHPOBAHUS M TMOCIEIYIOMIETO J10Ka3aTeNIbCTBA HOBBIX
(hopMyI COKPAIIEHHOTO YMHOXKEHHUS.

Pemate ypaBHEeHUs, CBOASIIMECS K JIMHEHHBIM YPaBHEHUSIM.
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Pemate TekcTOBBIE 3amauM  anreOpandYeCKUM  CIIOCOOOM:
MOJICTUPOBATh yCJOBHE 3a/ladll PUCYHKOM, YEPTEKOM;
MEePEXOIUTh OT CIOBECHOM (POPMYIIMPOBKH YCIOBHSI 33]1a4H K
anreOpanveckol Mojenu IMyTEM COCTaBIICHUSI YpPABHEHUS;
peniaTh COCTaBJICHHOE YpaBHEHUE

I'maBa &. Pasmoxenue
MHOT'OYJIEHOB Ha
MHOXHUTCIIN

16

BremoaaaTh PAa3JI0KCHUC MHOI'OYWICHOB Ha MHOXHTCIIH,
IIPUMEHSS pa3InyHble CIOCOOBI; aHAIM3UPOBATh MHOTOUJICH
" pacrio3HaBaTb BO3MOXXHOCTb HNPUMCHCHUS TOI'O WJIM MHOT'O
nmpuéMa paslIoKeHHs €ro Ha MHOXWTenu. lIpuMeHaTs
paznuuHble  (QOpPMBI  CAMOKOHTPOJSL TIPU  BBHITIOJHEHHUH
npeoOpa3oBaHuil. [IpuMeHATh pa3yiokeHHe Ha MHOXKUTENHN K
PELICHUIO YPABHEHUN

I'maBa 9. Yacrtota wu
BEPOSITHOCTD

[IpoBOANTH S3KCHEPUMEHTHI CO CIy4YallHBIMH HCXOZaMH, B
TOM YHUCJIE€ C TOMOINbI0 KOMIIBIOTEPHOTO MOJECIHPOBAHUS,
WHTEPIPETUPOBATh MX PE3yNbTaThl. BBIYHCIATH YacTOTY
CIIy4allHOTO COOBITHSI; OLIEHUBATh BEPOATHOCTH C IMOMOIIIBIO
YacTOThI, MOJIYYEHHOH OMBITHBIM MYTEM; MPOTHO3UPOBATH
YaCTOTY HACTYIUICHUS COOBITHS 110 €r0 BEPOSTHOCTH.
[IpuBoaUTE TpUMEPHI CIYYAHHBIX COOBITUH, B YaCTHOCTHU
JIOCTOBEPHBIX M HEBO3MOXXHBIX COOBITHH, MaJOBEPOSTHBIX
coObITuii. [TpBOIUTH IPUMEPHI pABHOBEPOSATHBIX COOBITHIA

IToBropenne. Hrorosas
KOHTPOJIbHAS
paborta

TemaTnueckoe miiannpoBanue 8 kiacce (136 yacon)

KOJ-BO | XapaKTepHCTHKa BUJIOB JEATEIbHOCTU HA YPOBHE YUEOHBIX
Copnepxanue MaTepuana paKtrep AOB AT . yp yi
4acoB JENCTBUN
I'maBa 1. Yro Takoe 27 KoHncTpynpoBate anrebpanueckue BblpaxeHus. Haxoautsb

anreOpanyeckas JpoOb

o0yacTh ompezaeneHus anreOpandeckol IpoOH; BBINOIHATH
YHCJIOBBIE IMOJCTAaHOBKM U BBIYMCIATH 3HAU€HUE ApoOu, B
TOM YHCIIE C IOMOLIBK KalbKyisaTopa. PopMyiIupoBaTh
OCHOBHOE CBOWMCTBO ajiredpanyeckoil ApoOM M NPUMEHATH
ero Juisi mpeoOpa3oBaHus ApobOeii. BeimonHsTh AeicTBUs C
anredpandyeckumu  1podsmu. IlpumeHsaTs npeoOpa3zoBaHUs
BBIPXXECHUI JIJIs1 pelleHus 3a/1a4y. BelpaxkaTh epeMeHHbIE U3
dbopmyn (pusMyeckux, TEOMETPUUECKHX, OIHUCHIBAIOIINX
ObITOBBIE cUTYyaluu). [IpoBOIUTH Hcce0BaHus, BBISBIATD
3aKOHOMEPHOCTH.
dopMynIHMpoBaTh
ITOKA3aTeJIEM.
dopMynHpoOBaTh, 3aMUCHIBATH B CHMBOJIMYECKOW ¢opMe u
WJUTFOCTPUPOBATH NPUMEPAMH CBOMCTBA CTENEHH C LEIBIM
IoKasareyjeM;  IPUMEHSATh  CBOWCTBA  CTENEHU  JUIS
npeoOpa3oBaHus BRIPAKECHHUN M BhIYMCIEHUN. Vcmoap30BaTh
3alUCh 4YUCEI B CTaHAApPTHOM BHUJE [UISl BBIPAXKEHUS
pa3MepoB  OOBEKTOB,  JUIMTEIBHOCTH  IPOIIECCOB B
okpyxatomeMm wmupe. CpaBHUBaTh 4YUCIa U BEJIUYMHBI,
3allMCaHHBIE C WCMOJb30BaHHEM cTeneHu 10. BuImonHATH
BBIYMCIICHHS C peaJbHBIMU JaHHBIMHU.

BBINOTHATE NPUKHUIKY U OLIEHKY PE3YyJbTaTOB BEIYMCIICHUM.

OIMPECACIICHUC CTCIICHU C OCJIbIM
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Pemate ypaBHeHus ¢ ApoOHBIMEH KO3 UIIMEHTaMU, pPElIaTh
TEKCTOBBIC 33JIa4H aIreOpandecKuM METOIOM

I'maBa 2. KsaapaTHble
KOpHU

22

DopMyIMpOBaTh ONPEACIICHUS KBaJIPAaTHOIO KOPHS U3 YUCIIA.

[pumensats rpaduk GyHKIMH Y = x° [0S HAaXOKIASHUS
KOpHEH  KBaJpaTHBIX  ypPaBHEHWMHM,  HCIONb3YSA  IIPH
HEOOXOAUMOCTH  KaJIbKYJISTOD; IIPOBOJAMUTH  OLICHKY

KBaJpaTHEIX KopHel. CTpouth rpaduk ¢yHKmuE Yy = VX ,
HCCIIeIOBATh 1O TpaduKy e€ CBONCTBRA.

Jloka3bBaTh ~ CBOMCTBAa  apU(METUYECKMX  KBaJpaTHBIX
KOpHEH; IPUMEHATh UX K IPEOOPa30BaHUIO BHIPAKEHUH.
Boruncnate 3HAYEHUSA BBIPAKEHUH, CoJleprKalInX
KBaJIpaTHbIE KOPHH; BBIIOJHATh 3HAKOBO-CHUMBOJIMYECKHE
JeUCTBUS C MCIIOJIb30BaHMEM 0003HAUYEHUI KBaJpaTHOIO U
KyOMUY€eCKOIro KOpHS.
HccnenoBats ypaBHEHHE X
npuOmxEHHBIE KOpHU T1pH a > 0.

DopMyIUpOBaTh ONPEIECICHUE KOPHSA TPETbEW CTENEHU;
HaXO0UTh 3HaYEHUs KyOn4ecKux KOpHEH, pu
HE00XOAMMOCTHU UCIIOJIb3Ysl KAJIBKYJIATOP

2 = d, HaXOJHUTb TOYHBLIC H

I'maBa 3. KsaapaTHsbie
ypaBHEHUS

24

Pacnio3naBate KBagpaTHBIE ypaBHEHHUS, KIacCH(PHUIMPOBATH
ux. BeiBoguth Qopmyny KOpHEW KBaJpaTHOIO YpaBHEHHS.

Pemate kBampaTHble YpaBHEHHS — TIOJIHBIE M HEIOJHBIE.
[IpoBoauth  mpocTEHIIME  MCCIENOBAHMUS  KBaJpaTHBIX
YpaBHECHUH.

Pemate ypaBHEHHUs, cBoAsIIMECS K KBaJpaTHBIM, MHYTEM
peoOpa30BaHMUIA, @ TAKKE C TIOMOIIBIO 3aMEHBI TEPESMEHHOM.
HabGmronate ¥ aHanm3upoBaTh CBS3b MEXKAY KOPHSIMH H
kod(purmeHTaMu KBapaTHOTO ypaBHeHHS. DOpMyIHpOBaTh
U J0Ka3bIBaTh TeopeMy Buerta, a Takxke oOpaTHYIO TeOopemy,
MPUMEHATh 3TH TEOPEMBbI Il PEHICHUs Pa3HOOOpa3HbIX
3aj1ad4.

Pemate TekcTOBBIE 3amauM  anreOpandeCcKUM  CIIOCOOOM:
MEPEXOAUTH OT CIIOBECHOU (POPMYITHPOBKU YCIOBUS 33/1a4U K
anreOpanveckol MoJeNu IMYTEM COCTaBIICHUS] YpPaBHEHUS;
pelarb  COCTaBIIEHHOE YpPaBHEHHE, HHTEPIPETUPOBATH
pe3yJibTar.

Pacrnio3naBats KBaJIpaTHBIN TPEXUIIEH, BBISICHATH
BO3MOXHOCTh PAa3JIOKEHUSI HAa MHOXHWUTEIH, NPEACTaBIATh
KBaJpAaTHBIA TPEXWIEH B BHJE MPOU3BEICHUSA JMHEWHBIX
MHOXUTENEH. IIpumensaTh pa3iInYHbIe NIPUEMBI
CaMOKOHTPOJIS TIPY BHITIOJTHEHUH MTPE0Opa30BaHU.
[IpoBoauTh HCCHENOBaHUS KBAJAPATHBIX YPABHEHUH C
OYKBEHHBIMHU KOO(PDUIIMEHTAMHU, BBISIBISITh 3aKOHOMEPHOCTH

I'maBa 4. Cucremsl
yYpaBHEHUN

24

Onpenensts, sBISETCS JIM Mapa YUCell pelIeHUeM ypaBHEHUS
C JABYMs IIE€PEMEHHBIMHU; IPHUBOJUTH INPUMEPBI PELICHUMN
YpaBHEHUH € ABYMS NTEPEMEHHBIMHU.

Pemate 3amaum, anreOpamveckoil MOJENbIO  KOTOPBIX
SBJIIETCS. ypaBHEHHWE C JBYMs NEPEMEHHBIMH; HaXOIHUTh
Lenple peuieHus nyTéM nepebopa. Pacro3HaBaTh TUHEHHbIE
YpaBHEHUSI C ABYMs IEPEMEHHBIMHU; CTPOUTH MpPSMble —
rpaduKy JTMHEHHBIX YpaBHEHH; M3BJIEKAaTh M3 ypPaBHEHUS
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Buga y = kx + | umHbopmanuio O MOJOXKCHHH MPSIMON B
KOOPAMHATHOU IIJIOCKOCTH. Pacrio3HaBaTh INapajuleibHbIE U
IIEPECEKAIOIINECS opsMbple IO UX  YPaBHEHHSM;
KOHCTPYMPOBAaTh YPAaBHEHUS MPSMBIX, IAPAJUIEIbHBIX JTAHHOU
npsimoi.  Mcronb3oBare NpuEMBI  CAMOKOHTPOJISL  IIPH
MOCTPOSHHUH I'PaUKOB JTMHEUHBIX YPaBHEHUI.

Pemate cucTeMbl JBYX JIMHEHHBIX YpaBHEHUH C JBYyMS
MEPEMEHHBIMH; HCIIOJB30BaTh IpaduuecKue MpeCTaBICHUS
JUIL UCCIIEIOBaHMsl CHCTEM JIMHEHHBIX ypaBHEHHUH; peliarhb
MIPOCTEUIINE CUCTEMBI, B KOTOPBIX OJHO W3 YpPaBHCHUHN HE
SBJIACTCS JTMHEUHBIM.

[IpumensTh anreOpanyeckuil anmnapar Jyisl pelieHust 3aa4 Ha
KOOpJMHATHOM IUIOCKOCTH. Pemars TeKCTOBbIE 3ajaudn
anreOpandeckuM CIOCOOOM: TIepeXOAUTh OT CIOBECHOMH
(OpMyYIMPOBKH YCIOBHUS 33/1a4M K ainredpandeckoil Mojenu
NyTéM  COCTABJIEHMS  CUCTEMbl  ypaBHEHMH;  pEIIaTh
COCTaBJICHHYIO CHUCTEMY YpPaBHEHMH; HHTEPIPETUPOBATH
pe3yabpTar

I'maBa 5. ®yHkuMu

19

Boruncnsate 3HaueHus: pyHKUUN, 3a1aHHBIX Gopmynamu (Tipu
HEOOXOJMMOCTH HCIIONIb30BaTh KaJbKYJISATOP); COCTaBIATH
TaOIUIbI 3HAUCHUN (YHKIIHIA.

Crpoutp 1o ToukaM Tpaduku ¢yHKUuH. ONUCHIBaTH
cBoiicTBa (QyHKIMM Ha OcHOBe €€ rpaduueckoro
npeacTaBieHus. MOAETUpoBaTh pealbHbIE 3aBUCHMOCTHU
dbopmynamu u rtpadukamu. YurtaTh TpaduUKU peaTbHBIX
3aBUCHMOCTEHN.

Hcnonb30Bath (QPYHKIMOHAIBHYIO CHMBOJIMKY JJISl 3allHCH
pPa3HOOOpa3HbIX (DaKTOB, CBSI3AHHBIX C PacCMAaTPHUBACMBIMU
¢yHKIMAMHE, oOoramas ONbIT  BBIIOJIHEHUS  3HAKOBO-
CHUMBOJIMYECKHX JeHcTBHNA. CTPOUTH peueBbie KOHCTPYKIIUU
C UCIOJIb30BaHUEM (YHKLIMOHAIbHON TEPMUHOJIOTHH.
Hcnonp30BaTh KOMIBIOTEPHBIE MPOTPAMMBI TSI TIOCTPOCHHS
rpadukoB (YHKIMHA, JUIs MCCIEIOBAHUS TOJOXKEHUs Ha
KOOpJAMHATHOM  MJIOCKOCTH  rpadukoB  GyHKIUH B
3aBUCUMOCTH OT 3HAa4e€HUH KOX(PPHUIMEHTOB, BXOAALIMX B
bopmyimy.

PacnoznaBate Buabl u3ydaeMblX (QyHkuuid. [lokas3biBaTh
CXEMaTHUYECKH PACHOJIOXKEHHE Ha KOOPAMHATHOM IMJIOCKOCTU

. k

rpapukoB QyHkumi Buma y = kx, y = kx + b, y== B
X

3aBUCHUMOCTH OT 3HA4Y€HUN KO3(PPUIMEHTOB, BXOASIIUX B

(bopMyIbI.
Ctpouth rpaduki H3ydaeMbIX (YHKIHUI; OMUCHIBATH WX
CBOMCTBA

I'maBa 6. BeposTHOCTB 1
CTaTHCTHKA

11

XapaKTepmoBaTL YHUCJIOBBIC PAJbl C ITOMOIIBIO Pa3IMYHBIX
CpCOHUX. :HﬂXOﬂHTB BCPOATHOCTHU COOBITHI npu
PAaBHOBO3MOXXHBIX HUCXOAaX; p€lIaTh 3aJa4d Ha BBIYMCICHUC
BCpOHTHOCTCﬁ C NMPUMCHCHUCM KOM6HHaT0pHKH.IIaXOHHTL
TCOMETPHUICCKUC BEPOATHOCTHU

[ToBTopenue. Hrorosas
KOHTPOJIbHAsA
pabota
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Temarnueckoe mianuposanue 9 kiaace (102 yaca)

Copep:xanue MaTepuasia

KOJI-BO
qaCoB

XapaKTepucTUKa BUIOB JACITEIHPHOCTH Ha YPOBHE YUCOHBIX
NeNCTBUI

I'nasa 1. HepaBenctBa

18

[IpuBoguTe mnpUMEpbl HUPPALMOHAIBHBIX YMCEN; pac-
[03HAaBAaTh pPAalUMOHAJbHBIE W HPPALMOHAIBHBIE YHCIIA;
n300paXkaTh YMciIa TOYKaMH KOOPIWHATHOU MPSIMOH.
Haxomuth pecaTHyHBIC NPUOIMKCHHS PANUOHAIBHBIX H
MPPALMOHAJIBHBIX YHUCEJ; CpPaBHUBAThb W YIOPSJAOYUBATH
JICACTBUTEIIbHBIC qyuca. OnuceiBath MHOKECTBO
JNEUCTBUTENBHBIX uyucen. Mcrnons3oBarh B MHUCbMEHHOU
MaTeMaTHYeCKOH peun oOo3HaueHHs © rpaduyueckue
M300paxeHHs YHUCIIOBBIX MHOECTB, TEOPETHKO-
MHOKECTBEHHYIO CUMBOJIHKY.

Hcnonb3oBate pasHbie (OpMBI 3amucu  NPUOIMKEHHBIX
3HAQYEHMM; JeNaTh BBIBOABI O TOYHOCTH NTPHUOJIUKEHUS TI0
3anmucu  OpUONMKEHHOTO  3HaueHua.  DopMyTUpoBaTh
CBOWCTBA YHMCJIOBBIX HEPABEHCTB, WJUIKOCTPUPOBATH MX Ha
KOOpJIMHATHOW  MpPSIMOM,  JIOKa3bIBaTh  ajure0panyecku;
MPUMEHSATHh CBOMCTBA HEPABEHCTB B XOJI€ PEILICHUS 3a/1a4.
Pemlate nuHElHbIE HEPaBEHCTBA, CUCTEMbl JIMHEHHBIX
HEPABEHCTB C OJHON NepeMeHHOM. J0Ka3bIBaTh HEPABEHCTBA,
NpUMEHSAsT  NpU€Mbl, OCHOBAHHBIE HA  OIpPEACIICHUU
OTHOIICHHU «OOJIBIIC» H «MEHBIIIE)», CBOMCTBAaX HEPABEHCTB,
HEKOTOPBIX KJIACCUYECKHUX HEPABEHCTBAX

I'naBa 2. KBanparuunas
byHKIISA

19

PacnoznaBate  KBajpaTHUHyr0  (QYHKLUHIO, TNPUBOAUTH
IIPUMEPBI KBaPAaTUYHBIX 3aBUCUMOCTEN U3 pPEabHON JKU3HH,
(U3HUKHN, TEOMETPHH.

BousBiaATe myTéM HaOmoOAeHMH U 00001aTh OCOOEHHOCTH
rpaduka kBaapaTHuHoOl (yHKUIMU. CTpoUTh U H300paxkarhb
CXeMaTH4YeCKH rpadUKH KBaJIpaTUUYHbIX (YHKIMHA; BBISABIATH
CBOMCTBA KBaJApaTUYHbIX (YHKUMH 1O HX TpapuKaM.
Crpouts 6ojee cinoxHble rpaduKu Ha OCHOBE I'paMKOB BCEX
W3Y4YEHHBIX (PYHKIHH.

[IpoBouTh pa3HOOOpa3HbIE HCCIIEAOBAHUS, CBS3aHHbBIE C
KBaJpaTuuHoOW (QyHKimed u e€ rpaduxom. BBINOIHATH
3HAKOBO-CUMBOJINYECKUE JEUCTBUS C  HCIIOJIB30BAHHEM
(yHKIIMOHATIBHOM CUMBOJIUKH; CTPOUTH peudeBbie
KOHCTPYKIIMM €  HCIOJb30BaHMEM  (DYHKIIMOHAIBHOM
TE€PMHUHOJIOTHH.

Pemarp kBagpaTHbIE HEPAaBEHCTBA, a TAaK)KE€ HEPABEHCTBA,
CBOJAIIMECS K HUM, NMYTEM HECIOXKHBIX MpeoOpa3oBaHu;
pelaTb CUCTEMbI HEPABEHCTB, B KOTOPBIX OJHO HEPABEHCTBO
Wi 00a SBIIAIOTCS KBAJAPATHBIMHU.

[IpumeHsTH anmapaT HEPaBEHCTB NPU PELICHUHM Pa3IuYHbIX
3ajgad

I'naBa 3. YpaBHeHus u
CHUCTEMBI
YpaBHEHUN

26

Pacnio3HaBaTth ~ pamMoOHaJbHBIE M HUppalOHAIbHBIE
BBIpAXEHUS, KIIACCU(DUITMPOBATH PAIIMOHAIBHBIC BBIPAKEHHSL.
Haxonutp o0acth oTpesieeHus palroOHAIBHOTO
BBIDQ)KCHUS;  BBINIOJHATH  YHCIOBBIE W OYKBEHHBIE
nojcTaHoBKU.  [IpeoOpa3oBbiBaTh Iesible M ApOOHBIE
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BBIpa)KEHUS; JI0Ka3bIBaTh TOXKAecTBa. /laBaTh rpaduyeckyro
MHTEPOPETANIO (YHKIMOHAIBHBIX CBOMCTB BBIPAKCHHUN C
OJIHOM MEPEMEHHOM.

Pacnio3naBate nesnble u ApoOHBIE ypaBHEHUs. Pemare nenbie
U 1pOOHbBIE BBIPAXKEHUS, IPUMEHSIS pa3IMYHbIC PUEMBI.
Ctpouts rpaduku ypaBHEHUH C ABYMS IEPEMEHHBIMU.
KoHcTpynpoBaTh SKBUBAJICHTHBIE PEUEBBIC BBICKA3bIBAaHUS C
HCIOJIb30BAHUEM  alIreOpanvyeckoro M TIeOMETPUYECKOIO
A3bIKOB. PemaTe CHCTEMBI [BYX YpaBHEHUMH C JByMs
NIEPEMEHHBIMH, UCTIONB3YS IUPOKU HaOOp MPUEMOB.
Pemate TekcToBBIE 3adaud  AIreOpandecKUM CIIOCOOOM:
MEPEXOAUTh OT CIOBECHON (POPMYIMPOBKH yCIOBHUS 33aa4u K
anreOpandeckoi MOJEIH MyTEM COCTaBJICHUS YPaBHEHUS WIN
CUCTEMbl ypaBHEHHUH; pellaTb COCTABICHHOE YPAaBHEHUE
(cucteMy  ypaBHEHMii); HHTEPIPETHPOBATH  pe3yJbTar.
Hcnons3oBarts ¢byHKIHOHATBHO-TpaduIecKue
IIPEICTABICHMS ISl PELICHUs] U UCCIIEOBAHMS YPABHEHUN U
CUCTEM

I'naBa 4.
Apudmernueckas u
reoMeTpuyecKas
IIPOrpeccuu

18

[IpuMeHATh HMHIEKCHBIE O0003HAYCHUS, CTPOUTH PEUCBBIC
BBICKa3bIBAaHUS C  HCIOJB30BAHMEM  TEPMHUHOJIOTHH,
CBSI3aHHOM C IOHSATHEM IIOCIIEI0BATCIIbHOCTH.

Bbruucnare  4jieHbl  II0CJEAOBATEIBHOCTEHM,  3aJaHHBIX
(dhopMyI0ii N-TO YIeHa UM PEKYPPEHTHOU (POpMYIOH.
VYcranaBnuBaTh 3aKOHOMEPHOCTh B MTOCTPOCHUH
MTOCJIeI0BATEILHOCTH, €CJTM BBIITUCAHBI TIEPBbIC HECKOIBKO €€
yieHoB. M300paxaTh WiIE€HBI MOCIEIO0BATEIHBHOCTH TOYKAMHU
Ha KOOPJMHATHOM TIJIOCKOCTH.

Pacnio3naBate  apudmeTHUECKyr0 U = T€OMETPHUYECKYIO
MPOrPEeCCUU TPH Pa3HbIX crocobax 3anaHus. BeIBoauTh Ha
OCHOBE JI0Ka3aTeNbHBIX pacCyKIeHU (opMmynbl oOmero
ylieHa apuQMETHUYECKO M TeOMETPUYECKOW MPOrpeccu,
CyMMBI ~ TIEpPBBIX N  4IEHOB  apudMeTH4ecko U
F€OMETPUYECKOM  TPOTpPeccHil;  pemarb  3aJadyd  C
WCIIONBb30BaHUEM 3TuX (popmyi. PaccmarpuBarh npuMeps! u3
peanbHOM  KM3HU, WUIIOCTPUPYIOLIME H3MEHEHUE B

apu(pMeTHYeCKOl  MPOrpeccud, B  TIEOMETPUYECKOH
MPOTPeccur; HM300pa’kaTh COOTBETCTBYIOIIME 3aBHCUMOCTHU
rpadu4ecKu.

Pemrats 3aa4u Ha CJIOXXHBIC MPOUCHTHLI, B TOM YHCJIC 3aaa4un
nu3 pCaHBHOﬁ IMPAKTUKN (C HCIIOJIB30BAHHEM KaJIBKyHHTOpa)

I'maBa 5. Cratuctuka u
BEPOATHOCTh

OcymiecTBiATh  MOUCK  CTATHCTUYECKOH  HMH(pOpMaIMH,
paccMaTpuBaTh peANbHYI CTaTHCTHYECKYI0 HH(OpMAIHIO,
OpPraHU30BBIBaTH M  aHATU3UpPOBaTh €€ (paHXXUpOBATh
JAaHHBIC, CTPOUTH MHTCPBAJIBHBIC PAJbI, CTPOUTH JUArpaMMBbI,
MOJIUTOHBI YacTOT, TUCTOIPaMMBbl; BBIYHUCIATH Pa3TUYHbIE
cpenHue, a  TaKkKe  XapakTepuCTUKH  pasbpoca).
[Iporuo3upoBaTh 4acTOTY MOBTOPEHHUS COOBITHS HAa OCHOBE
HUMCIOIIMUXCA CTATUCTHYECKNX NAaHHBIX

[ToBTopenue. Utoropas
KOHTPOJIbHAsA
pabota

12
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IHosicHuTe IbHAS 3aNIMCKA
(reomeTpus)

Pabouas nporpamma no reometpun s 7—9 knaccoB B MBOY COUI Nel6
COCTAaBJICHA Ha OCHOBE:

- denepanbHOro0 TOCYIapCTBEHHOIO 00Pa30BaTEIBHOTO CTaHAApTa OCHOBHOTO
oO1ero oOpazoBaHus;

- IlpumepHoil mnporpaMmsl IO TE€OMETPUM I OCHOBHOM IIKOJIBI; -
['ecomeTrpus. PabGouas mporpamma k yueOHuky JI.C. ArtanacsHa u apyrux. 7 — 9
kiaccel: yueo. [locobue st oOuieodpazoBar. opranuzanuii / B.®. ByTy30B. — 5-¢
n3a. — M.: [Ipocsemenne, 2017 r.

- TpeOOBaHMN K pe3yjJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeNbHOM
nporpaMMbl OCHOBHOT'O 0O0IIIero oOpa3oBaHus, MPEACTaBICHHBIX B (eaepaibHOM
roCy/lapCTBEHHOM 0OOpa30BaTebHOM CTaHAapTe o0I1iero oOpa3oBaHUs BTOPOIO
MOKOJICHUS;

- MPOrpamMMbl pa3BUTHS U (HOPMUPOBAHUS YHUBEPCATBHBIX YUECOHBIX IEUCTBUM;

- IPOrPaMMbI TyXOBHO-HPABCTBEHHOT'O PAa3BUTHS U BOCIIUTAHUS JINYHOCTH.

B nporpamme Takke y4YMTBHIBAIOTCSI OCHOBHBIE MJIEH M MOJoXKeHUs [IporpamMmmbl
pa3BuTHs ¥ (HOPMHPOBAHUS YHUBEPCATIBHBIX YUE€OHBIX NEWCTBUM IJII OCHOBHOTO
oO1iero oOpa3oBaHusI.

OBnageHHe yYaulMMHCS CHUCTEMOM TE€OMETPUYECKMX 3HAHUM W YMEHHUU
HEOOXOJMMO B TOBCEIHEBHOW >KM3HU, JJII M3YyUYCHUS CMEXKHBIX IUCIMIUIMH H
POJOJKEHUS 00pa30BaHUsl.

[IpakTryeckasi 3HAYUMOCTb HIKOJIBHOTO Kypca reéOMEeTpHH 00YyCIIOBJIEHA TEM, YTO
€ro 00bEKTOM SIBJISIOTCS MPOCTPAHCTBEHHBIE (POPMBI M KOJTMYECTBEHHBIC OTHOIIICHUS
JNENUCTBUTENHLHOTO MHpa. [ 'eomeTprueckas MoAroToBKa HE0OXoAuMa JJisi TOHUMaHUS
MPUHILUIOB YCTPOMCTBA M HCIOJIb30BAHUS COBPEMEHHOW TEXHUKH, BOCHPHUSITHUSA
Hay4YHBIX U TEXHUYECKUX MOHATHI U uael. MaremaTuka siBIsSeTCS SI3bIKOM HayKd U
TexHukd. C e€ MOMOILBI0 MOJEIUPYIOTCS M H3Y4aloTCsl SIBICHUS M TPOIECCHI,

MIPOMCXOIAIINE B IPUPOJIE.
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['eomeTpus ABISETCS OOHUM M3 OINOPHBIX NPEIMETOB OCHOBHOM IIKOJIBI: OHA
oOecnieunBaeT U3y4yeHUE APYTUX AUCUUILIMH. B mepByio odepear 3TO OTHOCUTCS K
npeJMeTaM €eCTECTBEHHO-HAyYHOIo IMKJIa, B YacTHOCTH K (u3uke. Pa3Butue
JIOTHYECKOTO MBIIUICHUS YYaIlluXCcs NpU OOYYEeHHH TE€OMETPUHU CHOCOOCTBYET
YCBOCHHUIO MPEIMETOB T'YMAaHUTApHOro LMKIA. [IpakTMyeckue yMeHUsT U HaBBIKU
r€OMETPUYECKOTO XapakTepa HEOOXOIUMBI JUIsl TPYAOBOM JIEATEIbHOCTH U
pohecCHOHANBFHOM MOATOTOBKH IKOJIBHUKOB.

PazButne y y4ammxcsi [pPaBUIIBHBIX MPEACTABICHUM O CYIIHOCTH W
MPOUCXOXKJIEHUH TE€OMETPUYECKUX aOCTpaKIUil, COOTHOUIEHWU pEATbHOIrO U
UJICATIBHOT0, XapAKTEPE OTPAXKEHNUSI MATEMATUYECKON HAYKOW SIBJICHUHM U MPOLECCOB
pEabHOIO0 MHpA, MECTE€ T€OMETPUM B CUCTEME HAYK U POJIM MATEMATUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM ITO3HAHWU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHHIO
HAyYHOTO MUPOBO33PEHUS yUalIUXcs, a TaKKe (POPMUPOBAHUIO KAUECTB MBIIILICHUS,
HEOOXOUMBIX JIJIs a/laliTallii B COBPEMEHHOM MH(OPMaLlMOHHOM OOIIECTBE.

TpeOyss OT ydyamuMxcs YMCTBEHHBIX U BOJIEBBIX YCWUJIMH, KOHLEHTpPalUUU
BHUMAaHUS, aKTHUBHOCTM  PA3BUTOIO  BOOOpaXEHUs, TEOMETpUsS  pa3BUBACT
HPaBCTBEHHbIE  YEpPThl  JIMYHOCTH  (HACTOMYMBOCTb,  LIENEYCTPEMIIEHHOCTD,
TBOPYECKYI0 aKTUBHOCTb, CAMOCTOSITEIbHOCTb, OTBETCTBEHHOCTh, TPYA0JIIO0UE,
JUCLHUIUIMHY U KPUTHYHOCTDH MBILUJIEHUS) U YMEHHE apIryMEHTUPOBAHHO OTCTAMBATh
CBOM B3IJISIIBI U YOXKJICHUA, @ TAKXKE CIIOCOOHOCTh MPUHUMATh CAMOCTOSITEIbHbBIC
peLeHus.

['eomeTpusi CyIIECTBEHHO pACIIMPSIET KPYro3op YYalluxcs, 3HAKOMS HMX C
WHIYKIUEN U AeAyKIrenl, 0000IeHneM U KOHKpETU3aIluel, aHaTu30M U CUHTE30M,
Kiaccudukanuendn M cucremMarusanuen, abcTparupoBaHUeM, aHAJIOTHEH. AKTHBHOE
WCIIOJIb30BAaHUE 3aJ]a4 Ha BCEX ATamax y4eOHOro Ipolliecca pa3BUBAET TBOPUYECKHE
CHOCOOHOCTH IIKOJIBHUKOB.

[Tpu oGyuenun reomeTpun GOPMUPYIOTCS YMEHHUS U HaBBIKK YMCTBEHHOTO TpyJia
— IUIAaHUPOBAHUE CBOEH palbOThI, MOUCK PAlMOHAIBHBIX MyTeld €€ BBINOJIHEHUS,
KpUTHYECKasi OLIEHKa pe3yJbTaToB. B mporecce 0oO0ydeHHs] T€OMETPUH IIKOJIbHUKH

AOJDKHBI HAYYHTBLCA M3JIaraTb CBOW MBICIIM SACHO WM HMCUCPIBIBAIOIIC, JTAKOHUYHO U
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€MKO, MPUOOPECTH HAaBBIKM YETKOTO, AKKypaTHOTO M TPAMOTHOTO BBIMOJTHEHUS
MaTeMaTHYECKHUX 3aIHCEeil.

Baxneimeld 3agadyel IIKOJILHOTO Kypca TE€OMETPUM SBIISCTCS Pa3BUTHE
JOTUYECKOTO  MbIuieHuss  ydamuxcs. CamMu  OOBEKTBI  T€OMETPUUYECKUX
YMO3aKJIIOUCHUM M TPUHATBIE B TEOMETPUM TMpaBUiIa HUX KOHCTPYUPOBAHUS
CrocoOCTBYIOT (hOPMHUPOBAHUIO YMEHHI OOOCHOBBIBATH W JIOKA3bIBaTh CYXKICHUS,
MPUBOJUTH UYETKUE OIpPEJCICHUS, Pa3BUBAIOT JIOTUYECKYIO HHTYHUIIUIO, KPAaTKO M
HarJISHO BCKPBIBAIOT MEXAHU3M JIOTHYECKHUX MOCTPOCHUHN M y4aT UX MPUMEHEHHIO.
TeM caMbIM TEOMETpHUS 3aHMMAaeT BEAyIllee MECTO B (POPMUPOBAHUM HAYUYHO-
TEOPETUYECKOTO MBIILJICHUSI IIIKOJIHbHUKOB.

PackpeiBass BHYTPEHHIOIO TapMOHHIO MaTeMaTHKH, G(OPMUPYS TTOHHUMaHHE
KpacoThl W U3AIIECTBA MAaTEeMaTHYECKUX PACCYXKIEHUM, CIOCOOCTBYS BOCIPHUSTHUIO
IrCOMETPUYECKUX (OPM, YCBOCHHIO TIIOHATHS CHUMMETPUM, T'€OMETPHUS BHOCHUT
3HAYUTEJbHBIM BKJIAJ B OACTETUYECKOE BOCIUTaHUE Yydammuxcsi. EE wuszydeHue
pa3BUBAaECT BOOOpaKEHUE IIKOJHHUKOB, CYIIECTBEHHO OOOTramaeT ¥ pa3BUBAECT UX
MPOCTPAHCTBEHHBIE MTPECTABICHHUS.

O0mas xapakTepucTuKa Kypca

B Kypce YCIOBHO MOHO BBIIEIUTH CIEAYIOIIHE CONEPKATEIbHbIC JIMHUU:
«Harnsanas TEOMETPHUSY, «I"'eomeTpuueckue buryps», «3mepenne
reOMETPUUECKUX BeIMUUH», «KoopanHatel», «BekTtope», «Jloruka m MHOXECTBaY,
«I'eoMeTpus B ICTOPUUECKOM PA3BUTUI.

Martepuan, otHocsumiics K JuHuM «HarnmsgHas reomerpusi»  (31€MEHTHI
HAarJsiAHOW  CTEPEOMETPUH)  CIMOCOOCTBYET — pPa3BUTHIO  MPOCTPAHCTBEHHBIX
MIPEACTABICHUN yYalIuXCs B paMKax U3y4eHUs IUNIAHUMETPUH.

Copmepxxanne  pasgenoB  «l'eomerpuueckue  ¢urypery u  «M3mepenue
F€OMETPUYECKUX BEJIIMYHMH» HALICJICHO HA II0Jy4YEHUE KOHKPETHBIX 3HAaHMM O
Tr€OMETPUYECKON (PUType KaK BaKHEHIIIEH MaTeMaTHUYEeCKOW MOJIETU JIJIsi ONHCAHUs
OKpy»karoiiero mupa. CuctemMaTueckoe U3ydeHHe CBOMCTB r€OMETPUUECKUX (UTyp

IMO3BOJIMT PA3BUTL JIOTHUYCCKOC MLIINIJICHUE W IMOKAa3aTb IPHUMCHCHHUC J3THX CBOMCTB
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IIPU PELICHUM 337a4 BBIYMCIMTEIBHOTO M KOHCTPYKTHBHOIO XapakTepa, a TaKkKe
IIPAKTUYECKHUX.

Marepuas, OTHOCAIIMIKCA K COJAEp>KAaTeJlbHBIM JHUHUAM «KoopauHate» u
«BekTopbl», B 3HAYMUTEIBHON CTENEHHM HECET B ce0E MEXIPEIMETHBIE 3HAHHUS,
KOTOPBIE HAXOJAT NPUMEHEHUE KAK B PaA3JIMYHBIX MAaTEMATUYECKUX AUCLUILIMHAX,
TaK U B CMEKHBIX IIpeAMETax.

OcoOenHoctpio  JuHHM  «JlorMka ©  MHOXECTBa»  SIBISETCA TO, 4YTO
IIPEACTABICHHBIN 3[€Ch MaTEepUal IPEUMYIICCTBEHHO U3Y4aeTCs IIPU PACCMOTPEHUN
pa3IMYHBIX  BONPOCOB Kypca. (COOTBETCTBYIOIIMM MATEpHA HALEIEH Ha
MaTEMaTUYECKOE PA3BUTHE ydyalllUXCs, POPMUPOBAHUE Y HUX YMEHHUS TOYHO, CHKATO
U SICHO M3JIaraTh MBICJIA B YCTHOW U IMCBMEHHOU pEYH.

Jluans «l'eomeTpuss B HUCTOPUYECKOM Pa3BUTUW» NpPEAHA3HAYECHA UL
(dbopMUpOBaHUS NPEICTABICHUNA O T€OMETPUU KaK YacTU YEJIOBEUECKOM KYJBbTYpHI,
JUIs OOILIETO Pa3BUTHS IIKOJIBHUKOB, JIUISl CO3AAHUS KYJIbTYPHO-UCTOPUUYECKON Cpebl

oOyJeHus.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

basucHblil y4ueOHbI (0Opa3oBaTeNbHBIM) IJIaH HAa HW3YyYEHUE TE€OMETPUU B
OCHOBHOM IIKOJIE€ OTBOAUT 2 y4eOHBIX yaca B HEJENI0 B TEYEHUE KaXIOro roja
oOyuenusi, Bcero 210 ypokoB. YueOHOE BpeMsi MOKET ObITh YBETUYEHO 0 3 YPOKOB

B HEJENIO 3a CUET BApUATUBHOW YacTu ba3ncHoro miaxa.

JII/I‘IHOCTHBIe, METANPECAMETHBIC M IIPCAMETHBIC PE3YJIbTAaTbI

[TporpamMmma oOecreunBaeT MOCTIKEHHE CIEAYIONUX pE3yJIbTaTOB OCBOCHUS

o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHUs:

JIMYHOCTHBIE:

1) hbopMHUpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYCHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH OOYYarOMIMXCS K CAaMOPa3BUTHIO M CaMOOOpa30BaHUIO Ha OCHOBE
MOTHBAIMA K OOYYEHHWIO W TO3HAHWIO, BHIOOPY JaNbHEHIIEro oOpa3oBaHMs Ha

0a3e OpUEHTHPOBKH B MHpe npodeccuil U npodeccruoHaIbHBIX MPEANOUYTEHUH,
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2)

3)

4)

5)

6)

7)

8)

OCO3HAaHHOMY IIOCTPOCHUIO WHIAMBHIYyaJbHOH 00pa30oBaTEIbHONW TPACKTOPUU C
y4€TOM YCTOWYHMBBIX ITO3HABATEIHHBIX HHTEPECOB;

(opMUpOBaHHE IIEITOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH;

dopMupoBaHHE  KOMMYHUKATHBHOH  KOMIETEHTHOCTH B  OOINCHUH U
COTPYJHHYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU U MIIAAIIUMH B 00pa30BaTeIIbHOM,
OOIIIECTBEHHO TMOJIE3HOM, Y4eOHO-MCCIEA0BATEIbCKOM, TBOPUYECKOW M APYTHUX
BUJIaX JCATEILHOCTH;

YMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIU B YCTHOW M NMUCHMEHHOM
pedd, TOHMMAaTh CMBICH TIOCTABICHHOW 3aJlaud, BBICTpAMBATh aApPTyYMEHTAIIUIO,
IPYUBOJUTH MPUMEPHI U KOHTPIIPUMEPBIL;

KPUTHUYHOCTh MBINUICHUSI, YMEHHUE pACIO3HABaTh JIOTUMECKA HEKOPPEKTHBIC
BBICKA3bIBaHUS, OTIINYATE TUTIOTE3Y OT (PaKTa;

KPEaTUBHOCTb MBIIUICHUS,, WHHUIMATUBY, HAaXOMYHBOCTh, AKTUBHOCTHb IMPU
pEIICHUN TeOMETPUICCKHX 3a/1a4;

YMEHHE KOHTPOJMPOBATH TPOLECC M pe3yibTaT y4eOHOW MaTeMaTH4ecKon
JeSITETTbHOCTH;

CIIOCOOHOCTh K OSMOILIMOHATIBHOMY BOCIPHATHIO MAaTeMaTHYECKHX OOBEKTOB,

3a/1a4, pEIICHUN, PACCYKICHUN;

MeETanpeaAMETHbIC:

1) yMeHue camMOCTOSITEIbHO IUIAHMPOBATh aJbTEPHATUBHBIE NYTH JOCTUKEHUS

1eseil, 0CO3HaHHO BbIOMpaTh Hanbosee Y(PhEeKTUBHBIE CIIOCOOBI PEIICHUS YICOHBIX U

IIO3HABATCIIbHBIX 3a1a4,

2) yMEHHME OCYIIECTBIISATh KOHTPOJIb MO PE3yJIbTaTy U MO CIOCO0Yy NEHCTBUS Ha

YPOBHC IIPOU3BOJIBHOI'O BHUMAHWA U BHOCUTD HGO6XOI[I/IMBIC KOPPCKTHUBEI;

3) YMCHHUEC aJICKBATHO OLICHHUBATDL IMPABUJILHOCTDL WJIN OITMOOYHOCTH BBIIOJTHEHHUS

yueOHOM 3a1aun, €€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€

pelieHus;

4) 0CO3HAHHOE BJIaJICHUE JOTUUECKUMU JIEUCTBUSMHU ONPE/IEICHUS MOHITHH,

000011IeHNsI, YCTAaHOBJICHHS AaHAJIOTHA, KJIIACCU(PUKAIIMHA Ha OCHOBE
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CaMOCTOSITENIFHOTO BBIOOpA OCHOBAHUM U KPUTEPUEB, YCTAHOBJICHUS POIOBUI0BBIX
CBsI3CH;

5) yMeHHue yCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE
paccykJeHue, yMO3aKIoYeHue (MHIYKTUBHOE, NEAYKTUBHOE U 110 aHAJIOTUH) U
BBIBO/IbI;

6) yMeHHue co3JaBaTh, IPUMEHITH U IPEOOPA30BHIBATH 3HAKOBO- CHMBOJIUYECKHE
CpEIICTBA, MOJEIIN U CXEMBI JIsl pEIIEHUsI yU€OHBIX U MTO3HABATEIbHBIX 33/1a4;

7) ymMeHue OpraHU30BbIBATh YUeOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATEIbHOCTh
C YYUTEJEM U CBEPCTHUKAMH: ONPENEIATh LENU, pacupeneisaTh (QYHKIHH U POIH
YYaCTHHKOB, O0LIME CIOCOOBI padOThl; yMEHUE paboTaTh B IPYIIIE: HAXOJUTh 0011Iee
pelieHre M paspemiaTb KOHQIMKTHI Ha OCHOBE COTJIACOBAaHHWS MO3MLIMNA U ydéra
MHTEPECOB; CIylIaTh MapTHEPA; (HOpPMYIUpOBaTh, apryMEHTUPOBATh U OTCTAMBATh
CBOE MHCHHUC;

8) ¢popMupoBaHue U pa3BUTHE YUEOHOH U OOIENOIb30BATENBCKON KOMIETEHTHOCTH
B 0O0JacCTH HCHOJb30BAHHUS HHPOPMALUOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUI
(MKT- KOMIETEHTHOCTH);

9) nmepBoHauagbHbIE MPEACTABICHUS 00 HAEAX MU O METOJIaX MaTeMaTHUKH Kak 00
YHUBEPCAIBHOM SA3BIKE HAYKH M TEXHUKH, O CPEICTBE MOJACIMPOBAHUS SIBICHUN U
IIPOLIECCOB;

10) ymeHue BUAETh MATEMATHUECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTyalluu B
JAPYTUX JUCLUHUILINHAX, B OKPYKaOLEN )KU3HU;

11) yMeHHe HaxXOAWTh B PA3IUYHBIX UCTOUYHUKAX WH(POpMAIINIO, HEOOXOAUMYIO IS
pEelIeHUs] MaTeMAaTHUYeCKHX MpoOJieM, M MPEACTaBIATh €€ B MOHATHON (opme;
NpPUHUMATh pENICHWE B YCIOBHUSIX HEMOJHOM W W30BITOYHOW, TOYHOU U
BEPOSITHOCTHON MH(DOpMAIUK;

12) ymeHue moHMMaTh U HCIOJB30BaTh MaTEMaTHUECKHUE CPEICTBAa HAIJISTHOCTH
(pUCYHKH, 4YEpTEeXH, CXEMbl M Jp.) U WUIFOCTPALMHM, HHTEPIPETALUH,
apryMeHTaluu;

13) ymeHue BBIIBUTaTh TUIIOTE3bl MPH PEHIEHUH YYeOHBIX 3a7ad U MOHMMATH

HEO0OXOIUMOCTb UX MPOBEPKU;
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14) ymeHHe NPUMEHITh WHAYKTHUBHBIE U JEAYyKTHUBHBIE CIHOCOOBI PAaCCyXIEHUM,

BHUJIETh PA3JIMYHBIE CTPATETUN PELICHUS 3aa4;

15) IMOHMMAaHUE CYIIHOCTHU AJITOPUTMUYECKUX IIPEANUCAHUN U YMEHHUE IEWCTBOBATH
B COOTBETCTBUU C MPEIOKEHHBIM AIITOPUTMOM;

16) YMEHHE CAMOCTOATEIBHO CTABUTH LIEJIH, BBIOUPATh U CO3/1aBaTh aITOPUTMBI 1JIs
pelIeHus] y4eOHBIX MAaTEMAaTHYECKUX MTPOOIIEM;

17) yMEHME IUIAHUPOBATh M OCYLIECTBIATh JEATEIBHOCTb, HAIIPABICHHYIO Ha

PCHICHUC 3a4a1 UCCIICAOBATCIIbCKOT'O XapaKTCpa,

NMpEeaAMETHBIC:

1) oBiajeHue 0a30BbIM TOHSATHUMHBIM alaparoM MO OCHOBHBIM paszjeiiaM
coliepKaHUsl; TpeACTaBiIeHUE 00 OCHOBHBIX HM3Yy4aeMbIX MOHATHUSIX (YHUCIO,
reoMeTpuyeckas ~ Qurypa,  BEKTOp, KOOpPAMHATBHI)  KaK  Ba)KHEHIIHMX
MAaTEMATUYECKUX MOJIEIISIX, IO3BOJISIIOIIMX OINMUCHIBATH M HW3y4aThb peEajbHbIC
MPOLIECCHI U SIBJICHUS,

2) yMeHue paboTaTh C TEOMETPUYECKUM TEKCTOM (aHaJIu3UpOBaTh, H3BJIEKATh
HE0OXoMuMyI0 MH(GOpPMAIINIO), TOYHO M TPAMOTHO BBIpaXaTh CBOM MBICIH B
YCTHOU Y NTMCBMEHHOM pEeUd ¢ IPUMEHEHUEM MAaTEMaTUYECKOM TEPMUHOJIOTUU U
CUMBOJIUKH, WCIOJIb30BaTh pPa3IMYHbIE S3bIKM MaTeMaTUKH, MPOBOJAUTH
KJaccu(uKaIuy, JOrHYecKue OOOCHOBAaHHUS, JTOKa3aTebCTBA MATEMAaTHUYECKUX
YTBEPKICHU;

3) OBJIaJICHUE HABBIKAMU YCTHBIX, MUCHhbMEHHBIX, THCTPYMEHTAIbHBIX BEIUUCICHUMH;

4) OBIAJEHUE T'€OMETPUUYECKUM SI3BIKOM, YMEHHUE HCIIOJIb30BaTh €ro ISl ONMUCAaHMS
MPEIMETOB OKPYKAIOIIEr0 MHUPA, PA3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN
U M300pa3uUTEIbHBIX YMEHUW, MPUOOPETEHUE HABBHIKOB T€OMETPHUYECKHUX I10-
CTPOEHHI;

5) YCBOCHHME CHUCTEMAaTHYECKUX 3HAHUW O IJIOCKUX (Urypax M UX CBOMCTBaX, a
TaKK€ Ha HArJsJHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TeNax,
yMEHUE TMPUMEHSATh CHUCTEMAaTHYECKHWE 3HAHUS O HHUX IS peIIeHUs

IrCOMCTPHUUICCKUX U IIPAKTUUCCKUX 3aaY;
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6) YMEHHE H3MEpPSTh JJIMHBI OTPE3KOB, BEIMUYMHBI YIJIOB, UCMOIb30BaTh (POPMYJIbI
JUTS HAXO0XICHUS TIEPUMETPOB, IJIOMIAAeH 1 00BEMOB reOMETPHUECKHUX QUTYD;

7) YMEHHUE TMPUMEHITh U3YUYEHHBIC IOHATHS, PE3YJbTaThl, METOMBI ISl PEIICHUS
3a1a4 TOPaKTHYECKOTO XapakTepa M 3a4ad M3 CMEXHBIX JUCHHUIUIMH C
UCIIOJIb30BAaHUEM MPU HEOOXOJMMOCTH CIIPABOYHBIX MaTEPHUAIIOB, KAJIbKYJIATOPA,
KOMITBIOTEPA.

Conepxkanue

Harasinnas reomerpusi. HarnsgHele OpeACTaBICHHS O MNPOCTPAHCTBEHHBIX
durypax: Ky0, mapajsenenume, npu3ma, nupamua, map, chepa, KOHyC, [UIHHIP.
N300paxkenne mnpocTpaHCTBEHHBIX (uryp. Ilpumepsl cedeHuii. MHOrorpaHHUKH.
[IpaBunbpHBIE MHOTOTpaHHUKH. [Ipumepsl pa3BEPTOK MHOTOIPaHHUKOB, NWIMHIAPA U
KOHYCA.

ITonsaTne 00bEMa; €IUHULIBI o0bEMma. O0béM IIPSAMOYTOJIBHOTO
napajuienenunesna, Kyoa.

I'eomerpuueckue ¢urypsl. Ilpsvmble m yrael. Touka, mpsmMas, IUIOCKOCT.
OTtpe3ok, ayd. Yron. Buasl yrioB. BepTukanbHble 1 CMEKHbIE YIUIbl. bruccekTpuca
yTiIa.

[TapamienpHple W Iepecekarommecss npsimble. llepneHauKyIsspHble TpsIMBIE.
TeopeMbl 0 NapaIENbHOCTH MW NEPHEHAMKYJIAPHOCTH MPSAMBIX. YTIBl C
COOTBETCTBEHHO  MAPAJUIEABHBIMU W TEPHEHAUKYJSIPHBIMU  CTOPOHAMH.
[leprieHIUKYIISIp ¥ HAKJIOHHAA K npsiMoil. CepeIMHHbBIN NEPIIEHIUKYJIIAP K OTPE3KY.

I'eomeTpuueckoe Mecto Touyek. CBOWCTBA OUCCEKTPHUCHI YIrjla M CEPEIUHHOTO
MEPIIEHINKYJIAPA K OTPE3KY.

Tpeyronbuuk. Breicota, Menuana, OuccekTpuca, CpeAHssi JUHUS TPEYroJbHUKA.
PaBHOOepeHHbIE UM PaBHOCTOPOHHHE TPEYrOJbHUKH; CBOWCTBA W MPU3HAKU
paBHOOEApPEHHOTO  TpeyrosbHuKa. llpu3Haku  paBeHCTBA  TPEYTOJbHHUKOB.
HepaBenctBo TpeyronpHuka. COOTHOIIEHMS MEXAYy CTOPOHAMH M yIVIaMH
TPEYTOJIbHHUKA.

CymMma yriioB TpeyrojpHuka. BHemHue yriel TpeyrojabHuka. Teopema daeca.

[Tonobue TpeyroapuukoB. [IpuzHaku nogodus TpeyroibHUKoB. Teopema ITudaropa.
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CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOTrO yrja MpsIMOYTOJIbHOTO TPEYTOJbHUKA
u yrioB ot 0 mo 180°, mpuBegeHue Kk ocTpomy yriny. PemeHune mpsiMOyroJibHBIX
TPEYroJbHUKOB.  OCHOBHOE€  TPUTOHOMETPHUYECKOE  TOXJIecTBO.  Dopmyibl,
CBSA3BIBAIOIINE CHHYC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC OJHOTO M TOTO K€ yIJa.
Peuienne TpeyroJibHUKOB: TEOpEMa KOCHHYCOB U TEOPEMA CHHYCOB. 3aMe4yaTeIbHbIE
TOYKH TPEYTOJbHUKA.

YerbipéxyronpHauk.  [lapammenorpamM, €ro  CBOMCTBA M NPU3HAKH.
[IpssMOyroJibHHK, KBajapaT, poMO, UX CBOICTBAa W MNpu3Haku. Tpameuus, cpegHss
JIMHUS TPaICIUU.

MHoroyronbHuKk. Bpimykinbsle MHOroyroibHUKH. CymMMa YIJIOB BBIITYKIIOTO
MHOT'OyTOJIbHUKA. [[paBuIbHBIE MHOTOYTOJIbHUKH.

OxkpyxHocte u kpyr. Jyra, xopma. Cekrtop, cermeHT. LleHTpanbHbBIN Yyroi,
BIMCAHHBIN YTOJ; BEJIMYMHA BIMCAHHOTO yIiia. B3anMHoOe pacnonoXeHue npsiMon u
OKpPYXHOCTH, ABYX OKpyHocTed. KacarenpHass u cekyliass K OKPYXKHOCTH, HX
CBOMCTBa. BriucaHHble U ONHMCAaHHBIE MHOTOYTOJBHUKH. OKPYKHOCTb, BIMCAHHAs B
TPEYrOJIbHUK, W OKPYXXHOCTh, ONHMCAHHAs OKOJIO TPEYyroJibHUKa. BriucanHele u
ONMCAHHBIE OKPYKHOCTH IPABUIBHOTO MHOTOYT'OJIbHHUKA.

['eomerpuueckue mpeoOpazoBanus. [lonstue o paBeHctBe ¢uryp. Ilonstue o
JIBUKEHHM: OCEBasi U LIEHTPaJIbHAsl CUMMETPHUH, MAPaUICIbHBIN MEPEHOC, MOBOPOT.
[Tonsarue o mogoOuu GUryp 1 TOMOTETHH.

[ToctpoeHuss ¢ MNOMOIIBIO UHUPKYJISS © JuHEWKH. (OCHOBHBIE 33aaud  HaA
IIOCTPOECHUE: JIEJICHUE OTPE3Ka IOMNOJIaM; IOCTPOEHUE YIJIA, PABHOTO JIAHHOMY;
IIOCTPOCHHUE TPEYTOJIbHUKA II0 TPEM CTOPOHAM; IOCTPOCHUE IEPIIEHAUKYJIApA K
NPsIMOii; MOCTPOEHUE OMCCEKTPUCHI YIJIA; IeJIEHUE OTPE3Ka Ha # PABHbBIX YaCTEH.

Pemenne 3amay  Ha  BBIUMCIICHHE, [JOKA3aTEIbCTBO H  IOCTPOCHHUE C
MCIIOJIb30BaHUEM CBOMCTB U3YyUCHHBIX (DUTYD.

HN3mepenne reoMeTpuyecKuX BeJMYuH. [[nmrHa oTpe3ka. PaccTosHue OT TOYKHU
JI0 TIpsAMOM. PaccTosiHue Mexay napasieabHbIMU TPSMbIMHU.

[TepumeTp MHOTOYTOJIBHUKA.

JInuHa OKPYKHOCTH, YUCIIO T, JIMHA JYyTH OKPY>KHOCTH.
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I'panycHas mepa yria, COOTBETCTBHE MEXKIY BEIMYMHOM LIEHTPAIBHOIO yIUIA U
JUIMHOM TYTH OKPY>KHOCTH.

[lonsitue miomanu I1uiockux Quryp. PaBHOCOCTaBlIeHHBIE U PABHOBEIMKHE
¢urypsl. [Inomans npsmoyronbHuka. [lnomanu napanienorpamma, TpeyroJibHUKa U
Tpaneuuu. I[lnomane MHoroyrosbHuka. Ilnomane kpyra W IUIOaab CEKTOpA.
CooTHolIeHHEe MeX1y TUIOMAAIMHU OJ00HBIX (QUTYP.

Pemienne 3agau Ha BBUMCIEHHWE M JOKA3aTEIbCTBO C  HCIIOJIB30BAaHUEM
U3Y4YEHHBIX (HOpMYII.

Koopaunarsel. YpaBaenue npsmoin. Koopaunatsl cepeaunbl otpeska. Gopmyia
PACCTOSIHUS MEXAY IBYMsI TOUKAMU INIOCKOCTH. Y PABHEHUE OKPY/KHOCTH.

BexkTopbl. [JlnuHa (Moaynbs) Bektopa. PaBeHcTBO BekTOpoB. KomnmuHeapHble
BEKTOpBIL. KoOpIMHATBEI BEKTOpA. YMHOXKEHHE BEKTOPA HA YHCIIO, CyMMa BEKTOPOB,
pa3IoKEHUE BEKTOpa IO JBYM HEKOJUIMHEapHbIM  BekTopaMm. CKasipHOe
IIPOU3BEICHUE BEKTOPOB.

Teopernko-MHOKeCTBEHHbIC MOHATHSA. MHOXECTBO, JJIEMEHT MHOXECTBA.
3aJlaHle MHOYKECTB NEPEUMCIECHUEM 3JIEMEHTOB, XapaKTEPUCTUYECKUM CBOMCTBOM.
[Toagmuo)kecTBO. OOBEIMHEHNE U IEPECEUCHUE MHOMXKECTB.

JneMeHThl Joruku. OnpeneneHue. AKCHOMBbI U TeopeMmbl. Jloka3aTenbCTBO.
JlokazarenbcTBO OT TNpOTUBHOTO. Teopema, oOparHas npanHou. [lpumep wu
KOHTPIIPUMED.

[loHsiTie O PaBHOCWIIBHOCTH, CJIEIOBAaHUM, YIOTPEOJIEHUE JIOTUYECKUX CBS30K
eciu..., mo..., 8 Mmom U moJbKo mom caydae, JOTUIECKUE CBI3KU U, UIU.

I'eomerpust B ucropuyeckomM pa3Butur. OT 3emiieMepHs K TE€OMETPHH.
[ludparop wu ero mkoma. Damec. Apxumen. I[locTtpoeHne mpaBUIBLHBIX
MHOTOYTOIBHUKOB. Tpucekuus yria. KBaapatypa kpyra. YaBoenue kyoa. Mcropus
yucina w. 3onoroe ceuenue. «Hawama» Eskmuma. JI.Ownep. H.U.JloGaueBckwii.
Hcropus naToro nocryiara.

N300peTeHne MeTona KOOPAMHAT, MO3BOJISIIOUIETO MMEPEBOAUTH T€OMETPUUECKUE
o0BekThl Ha s3bIk anreOpbl. P.Jlekapt u I1.depma. [lpumepbl paznudHBIX CHCTEM

KOOpAMWHAT Ha IIJIOCKOCTH.
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TemaTuveckoe mianupoBanue 7 kiaacc (70 yacon)

Coneprxanue TeM

Kon-
BO
JacoB

XapakTepucTUKa OCHOBHBIX BUIOB JIEATEIILHOCTH Ha YPOBHE
YHUBEPCAIbHBIX YU€OHBIX TCHCTBUI

I'mapa 1.
HauvanpHbie
reOMETPUUYECKHUE
CBEICHUS

7

OOBsICHATh, YTO TaKo€ OTPE30K, Jyd, Yroy, Kakue ¢Urypol
Ha3bIBAIOTCSl PaBHBIMU, KaK CPAaBHUBAIOTCS U U3MEPSAIOTCSI OTPE3KU U
YIJIbl, 4TO Takoe TIpajyc M TIpajycHas Mepa yrIjla, Kakod yroi
HA3bIBACTCSI NPSIMBIM, TYNBIM, OCTPBIM, Pa3BEPHYTHIM, YTO TaKOE
cepeauHa OTpe3Ka U OucceKTpuca yria, Kakue yriibl Ha3bIBarOTCS
CMEXHBIMH M  Kakhue BEpPTUKAIbHBIMH;  (QOPMYIUpOBaTH U
00OCHOBBIBAaTh ~ YTBEPXKACHHUS O  CBOMCTBaX  CMEXHBIX U
BEPTUKAJBHBIX YIJIOB; OOBACHATH, KAaKHE MpPSAMbIE HA3bIBAIOTCS
NEPHEHANKYIJIIPHBIMU; dbopMynupoBarb u 000CHOBBIBaTh
YTBEPKACHUE O CBOWCTBE JBYX MPSAMBIX, MEPHEHAUKYISIPHBIX K
TpeTbeil; m300pakaTb M Paclo3HaBaTh YKa3aHHbIE MpPOCTeilne
burypsl Ha uepTexax; pelaTh 3aJadyd, CBSI3aHHbIE C ATHUMHU
npocreimuMu Gurypamu

I'maga II.
TpeyronpHukH

14

OOBsACHATH, Kakasi (UTrypa Ha3bIBACTCS TPEYTrOJBHHUKOM, YTO TaKOE
BEPILMHBI, CTOPOHBI, YIJIbI M TEPUMETP TPEYrojbHUKA, KaKoh
TPEYrOJIbHUK Ha3bIBaeTCA paBHOOEPEHHBIM u KaKou
PaBHOCTOPOHHUM, KaKuh€ TpPEYTOJIbHUKH Ha3bIBAIOTCS PaBHBIMU;
n300paxkaTb M pAaclo3HaBaTh Ha 4YEpTEkKaX TPEYrOJbHUKU M HX
AIIEMEHTHI;, (POPMYIHpPOBaTH M JOKA3bIBaThb TEOPEMBI O MPH3HAKAX
paBeHCTBAa  TPEYrOJbHUKOB;  OOBSACHATH, UYTO  HAa3bIBAETCS
NEPIEeHIUKYIAPOM, MPOBEAEHHBIM W3 JaHHOM TOYKH K JaHHOMN
npsiMoii; pOpMyYIHpPOBaTh U 10Ka3bIBATH TEOPEMY O MEPIECHIUKYIIAPE
K MpsAMOH; OOBACHATb, KaKM€ OTPE3KM HAa3bIBAIOTCS MEIMAHOM,
OMCCEKTpUCOM U BBICOTOW TpPEYroJibHUKa; (QOpPMYIUpPOBaTH H
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX PaBHOOEAPEHHOTO TPEYrOIbHUKA;
pemiate  3aja4yd, CBsI3aHHbIE C  TNPU3HAKaMM  pPaBEHCTBA
TPEYroJbHUKOB U CBOWCTBAMHM DPABHOOEAPEHHOIO TPEYTrONbHUKA;
(bopMynUpOBaTh OMPEIECIECHUE OKPYKHOCTH; OOBSCHAThH, UTO TaKOE
LIEHTP, PaZnycC, XopAa 1 AUAMETP OKPYKHOCTH; pelIaTh MpOCTEUIINE
3aJaud Ha IOCTpOeHHe (IOCTPOEHUE YIJla, PAaBHOTO JIAHHOMY,
MOCTPOCHHE OUCCEKTPUCH YIila, MOCTPOCHHME MEepPHEeHIUKYIIPHBIX
MPSIMBIX, TIOCTPOCHHUE CEPEANHBI OTPE3Ka) U 00JIee CIIOKHBIC 3a/1a4H,
MCIIOJIB3YIOLINE yKa3aHHbIE IIPOCTEHIIINE; COIIOCTaBJISITh
MOJIyUEHHBI pe3yapTaT C YCJIOBHEM 3aJaud; aHAJIU3HPOBATh
BO3MO>KHBIE ClTydau

I'nasa Il
ITapautenpHbIE
npsiMble

dopMynHpoOBaTh ONPEACIICHHE MapaAUICIIBHBIX MPSIMBIX; OOBSCHATH C
MOMOIIBIO PUCYHKA, KaKUe YTJbl, 00pa30BaHHbIE MPH MEepeceuyeHUu
JIBYX TIPSIMBIX CEKYIEH, HA3bIBAIOTCS HAKPECT JICKAIIMMH, KaKhe
OJIHOCTOPOHHMMH U KaKHh€ COOTBETCTBEHHBIMH; (HOpPMYIHpPOBATH U
JIOKa3bIBaTh TEOPEMBI, BBIpAKAIONINE TPHU3HAKH MapauIeIbHOCTH
JIBYX TMPSIMBIX; OOBACHATH, YTO TAKOE aKCHOMBI T€OMETPUH U KaKHe
aKCHOMBI YK€ HCHOJIb30BAINCH paHee; (HOPMYIHPOBaTH AKCHOMY
MapajyieJbHbIX NOPSIMBIX WM BBIBOAUTH  CIEACTBUS M3  HEE;
(bopMyIUpPOBaTh U I0KA3bIBATh TEOPEMBI O CBOMCTBAX MapajlIeTbHbIX
OpsIMBIX, OOpaTHBIE TeopeMaM O TMpU3HAKaX MapauIeTbHOCTH,
CBSI3aHHBIX C  HAKPeCT JIeXKAIIMMH, COOTBETCTBEHHBIMH |
OJIHOCTOPOHHHUMH YTJIaMU, B CBSI3U C OTUM OOBSICHITH, YTO TaKOE
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YCIIOBHE W 3aKIIOYCHUE TEOpPEMBbI, Kakas TeopeMa Ha3bIBaeTCs
0o0paTHON TO OTHOIICHUIO K JTAaHHOW Teopeme; OOBSACHATh, B 4€M
3aKJIF0YACTCS METO. JIOKa3aTeNIbCTBA oT IIPOTUBHOTO;
(bopMyIUpOBATh U JOKA3bIBaTh TEOPEMBI 00 yIiaX ¢ COOTBETCTBEHHO
NapauIeIbHBIMA M TEePHCHIAUKYISIPHBIMA CTOPOHAMH; IPUBOJIUTH
NpPUMEpPHl HCIIOJNB30BAHMSI 3TOTO METOJA; peliarh 3adadd  Ha
BBIUMCJICHHE, JIOKA3aTeJIbCTBO MW  IIOCTPOCHHE, CBSI3aHHBIC C
NapauIeIbHBIMU MTPSIMBIMU

I'nasa IV.
CooTHOIIEHUS
MEX]JIy CTOpOHAMHU
U yTrJIaMu
TPEYrojbHUKA

16

@opMynupoBaTh U  JOKa3blBaTh TEOPEMY O CYMME YIJIOB
TPEYrojibHUKa U €€ CIEACTBUE O BHEIIHEM YIJ€ TPEYroJbHUKA,
NPOBOAWTh  KJacCU(PUKAIMIO  TPEYroJbHUKOB IO  yIJaM;
(bopMyIMpOBaTh U JIOKA3bIBaTh TEOPEMY O COOTHOIICHUSAX MEXIY
CTOPOHAMHM U YIJIlaMU TpeyrojbHUKa (mpsMoe © oOpaTHOE
YTBEPKACHUS]) W CIEACTBUS M3 HEE, TEOpeMy O HEpaBEHCTBE
TpeyrojbHuKa; (OpMYyJIUPOBATh U JOKA3bIBATh TEOPEMBI O CBOMCTBAX
IPSIMOYTOJIBHBIX TPEYIOJbHUKOB (MPSAMOYIOJIbHBIM TPEYrOJIbHUK C
yriaom 30°, mpU3HAKK PaBEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB);
(GopMyIupOBaTh ONpPENEICHUS PACCTOSHUA OT TOYKU 10 MPSMOIA,
PAcCCTOSIHUSL MEXAY NMapajuleJbHbIMU IPSIMBIMH; pelIaTh 3a/layd Ha
BBIUMCJICHMS, JOKa3aTeNbCTBO U  IIOCTPOEHHE, CBSI3aHHBIE C
COOTHOUICHUSIMU MEXAY CTOPOHAMHM W YIVIAMH TPEYroJIbHUKA M
paccTostHuEM MEXIy napauieIbHbIMU PSIMBIMH, npu
HEOOXOUMOCTH TPOBOAUTH MO XOJy pEIIEHUs JOMOJHUTEIbHBIE
IIOCTPOEHHUS, COINOCTABIATh IIOJIYYEHHBI pPE3yJabTaT C YCIOBUEM
3a/1auy, B 3aJ1a4yax Ha MOCTPOCHUE UCCIEA0BATh BO3MOXKHBIE CITydau

IToBTOpEHHE.
Pemenne 3agau

TemaTnueckoe miannposanme 8 kiaacc (70 yacon)

Conepxxanne tem | Kon- XapakTepHucTuKa BUJIOB I€ATEILHOCTH Ha YPOBHE YUEOHBIX
BO nencTBuit
4acoB
I'maBa V. 14 OOBSCHATH, YTO TAaKO€ MHOTOYTOJIBHUK, €r0 BEPIIMHBI, CMEKHBIE
YeTbIpEXYrolbHUK CTOPOHBI, IMaroHajIu, U300pakaTh U pacro3HaBaTh MHOTOYTOIbHUKHU
u Ha 4YepTeaxX; TOKa3bIBaTh JJIEMEHThl MHOTOYTOJbHUKA, €r0

BHYTPEHHIOIO U BHEIIHIOW 001acTtu; (OpMyIUpOBaTh OMpeseeHne
BBIITYKJIOTO ~ MHOTOYTOJbHUKA; H300pakaTh W  paclio3HaBaTh
BBIMYKJIbIE U HEBBIMYKJIBIE MHOTOYTONBHUKH, (OPMYIHUPOBATh U
JIOKa3bIBaTh ~ YTBEPKIECHHUE O CyMME  YIJIOB  BBIIYKJIOTO
MHOTOYTOJIbHUKA;  OOBSICHSITh, KaKhe€ CTOPOHBI  (BEpIIMHBI)
YETBIPEXYTOIbHUKA HAa3bIBAIOTCSA MPOTUBOIOJIOKHBIMU;
dbopMynupoBaTh  OMpeJeNieHUs  TapajuieJiorpaMma,  Tpareluu,
PaBHOOEAPEHHONW W MPSIMOYTOJIBHOM Tpamenuid, TpsiMOYTOJbHUKA,
pomOa,  KBajapara; n300paxxaTh M paclo3HaBaTh  OTH
YETBIPEXYTONBHUKH, (OPMYITHPOBATh M JOKA3bIBATh YTBEPKICHUS
00 WX CBOWCTBaX WM MPHU3HAKaX; peliaTh 3aJauyd Ha BBIYUCIICHUE,
JI0KA3aTeIbCTBO W TMOCTPOEHUE, CBS3aHHBIE C OSTHUMHU BHIAMU
YeTHIPEXYTONBHUKOB, OOBICHATH, KaKHE JBE TOUYKH HA3BIBAIOTCS
CHUMMETPUYHBIMH OTHOCHUTEIBHO MPSIMOU (TOYKH), B KaKOM CIlIydae
dburypa Ha3pIBaeTCs CUMMETPUYHON OTHOCHUTENIBHO MPSIMOHN (TOUKH)
U YTO TaKOE OCh (IIEHTP) CUMMETPHH (DUTYPBI; TPUBOIUTH MPUMEPHI
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¢buryp, obnamarmux oceBol (IIEHTPATHHON) CUMMETPHEH, a TakKe
IIPUMEPBI OCEBOM M LICHTPAJIBHONM CUMMETPUN B OKPYKAIOLIEH Hac
00CTaHOBKE

I'nmaBa V1. ITmomane

14

OOBsACHSATD, KaK IIPOU3BOJUTCS U3MEPEHHE IIomanen
MHOI'OYTOJIbHUKOB; (POPMYJIMpPOBaTh OCHOBHBIE CBOMCTBA ILIOIIAACH
¥ BBIBOJIUTH C UX MOMOIIBIO (POPMYJIBI IJIOMIAEH MPSIMOYTOJIbHHKA,
napajjiesiorpaMMa, TpeyroJibHUKa, Tpamneuuu; (GpopMylupoBaTb H
JIOKa3bIBaTh TEOpEMY OO0 OTHOIICHWH IUIOUIAJCH TPEyroJbHUKOB,
UMEIOIIMX [0 PaBHOMY YIiy; (QOpMyIHpoBaTh M JIOKa3bIBaTh
teopemy [ludaropa u obpatHyio eii; BeIBOAUTH hopmyny I'epona
JUIsl IUIOWIAJA TPEYroJIbHHMKA; pEIlaTh 3aJadyd Ha BBIUYHCICHHE U
JI0Ka3aTeIbCTBO, CBA3AHHBIE ¢ (OPMYJIaMHU IUIOINAACH M TEOPEeMOi
ITudaropa

I'maBa VII.

ITono6HbIE
TPEYTrOJIbHUKA

19

OOBACHATH TIOHSATHE MPONOPIIMOHAIBHOCTH OTPE3KOB;
dbopMynupoBaTh  ONpeAeNeHUS MOAOOHBIX  TPEYrOJbHUKOB U
Kod(uimenTa moaoous; GopMyIHpPOBaTh U JTOKA3BIBATH TEOPEMEI:
00 OTHOIIEHUH TIOIIAJeH MOJOOHBIX TPEYTOJIBLHUKOB, O MPHU3HAKAX
nojo0usi TPEYroJbHUKOB, O CpEIHEH JIMHUM TpPEYTrOJIbHHKA, O
MEpPeceyeHN MeIUaH TPEyroJbHUKa, O MPOMOPIHUOHATBHBIX
OTpe3Kax B MPSMOYTOJBLHOM TPEYrOJbHUKE;, OOBSICHATH, YTO TaKOE
METOJ MOoAO0OHUs B 3aja4yax Ha IOCTPOCHHE, M MPUBOIUTH IMPUMEPHI
MPUMEHEHHUS 3TOT0 METOJa; OOBSICHATh, KAK MOXHO HMCIOJB30BaTh
CBOICTBa MOJOOHBIX TPEYTOJIHLHUKOB B M3MEPUTEIBHBIX paboTax Ha
MECTHOCTH; OOBSACHATh, KaK BBECTH IIOHITHE IOJ00US IS
NPOU3BOJBHBIX  Quryp;  GopMmynupoBaTb  ONpElEICHHE U
WJUTIOCTPUPOBATh TIOHSTHS CUHYCA, KOCMHYCAa M TaHI€HCa OCTPOro
yria  TOpsMOYTOJIBHOTO — TPEYrojbHHKA; BBIBOJAUTH  OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJECTBO M 3HAYCHHS CHHYyCa, KOCHHYyca U
tanreHca ans yrios 30°, 45°, 60°; pemarb 3amauu, CBSI3aHHBIE C
nmogo0MeM  TPEYroJIbHUKOB,  JUIsl  BBIUMCIEHUS  3HAYCHHI
TPUTOHOMETPUYECKUX (PYHKIMA HCIOJIb30BaTh KOMIBIOTEPHBIE
IPOTrpamMMbI

I'masa VIIIL.
OKpyXHOCTb

17

HccnenoBarb B3aMMHOE PAaCIOJIOKEHHUE TPSIMONM M OKPYKHOCTH;
dbopMynupoBaTh  ONpENEJIeHHE KacaTelbHOM K  OKpYKHOCTH;
(bopMyIMpOBaTh U 10Ka3bIBaTh TEOPEMBL: O CBOMCTBE KacaTeIbHOMU, O
IpU3HAKe KacaTelbHOU, 00 OTpe3Kax KacaTelbHBIX, IPOBEAEHHBIX U3
OJTHOW TOYKH; (OPMYIHPOBATh MOHATHS LEHTPAIBHOIO yria H
rpagyCHON Mephl AYTH OKPYXHOCTHU; (OPMYJIHUPOBATh U JTOKA3bIBaTh
TEOPEMBl: O BIMCAHHOM yIj€, O IPOU3BEACHUH OTPE3KOB
nepeceKarImuxcss Xop1; GopMyIupoBaTh U JI0Ka3bIBaTh TEOPEMBI,
CBA3aHHBIE C 3aMEUATEIIbHBIMM TOYKaMU TPEYrOJbHUKA: O
OucceKkTpuce yria M, Kak CIEJICTBUE, O MepeceueHur OUCCEKTPHUC
TPEYrOJIbHUKA; O CEPEAMHHOM IEPHEHAUKYISIpE K OTPE3Ky M, Kak
CIIEICTBUE, O [IEPECEUEHUN CEePEAUHHBIX MEePHEHAUKYISIPOB K
CTOPOHAM TpPEYTOJIbHUKA; O IIEPECEYEHMM BBICOT TPEYTOJIbHHKA;
dbopMyIupOBaTh  OMpENEICHUST OKPYKHOCTEH, BIHMCAHHOH B
MHOTOYIOJIbHUK M OINHCAaHHOW  OKOJO  MHOIOYTOJIbHUKAQ,;
dbopMynupoBaTh H  JIOKa3bIBaTh TEOPEMBI: 00 OKPYXHOCTH,
BIIMCAHHON B TPEYrOJbHUK, 00 OKPYXHOCTH, ONHCAHHOW OKOJIO
TPEYroJbHUKA; O CBOICTBE CTOPOH OMMCAHHOTO YETHIPEXYTOJIbHUKA;
O CBOIMCTBE YIJIOB BIMCAHHOI'O YETBIPEXYTOJIbHMKA; PEIIATh 3aJa4u
Ha BBIYHMCIIEHUE, JOKAa3aTeJbCTBO M TMOCTPOEHHE, CBSI3aHHBIE C
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OKPYKHOCTBIO, BIINCAaHHBIMM W OIMCAaHHBIMU TPEYTOJIBHUKAMH U
YeThIPEXYTOMbHIUKAMH, HCCIIEOBAaTh CBOMCTBA KOH(UTypaIHid,
CBA3aHHBIX C OKPYKHOCTBIO, C IIOMOIIBIO KOMIIBIOTEPHBIX IPOIPaMM

TloBTOpEHuUe.
Pemenue 3amau

TemaTnueckoe miannposanme 9 kiaacc (70 yacos)

Coneprxanue TeM

Kon-
BO
YacoB

XapakTepucTuka BUJOB JCSITEIBHOCTA Ha YPOBHE YUEOHBIX
NEeUCTBUHI

I'maBa IX.
Bekrtopsl

8

@opMyJIMpOBATH  ONPENCICHUS UM  HUIIOCTPUPOBATh  MOHATHS
BEKTOpa, €ro JUIMHbI, KOJUIMHEApPHBIX U PaBHBIX BEKTOPOB;
MOTHUBUPOBATh BBEJACHUE IOHATUA U JEUCTBUM, CBA3AHHBIX C
BEKTOpPaMH, COOTBETCTBYIOIIMMHU IPUMEPAMHU, OTHOCSAIIUMHUCSA K
(bu3MYEeCKUM BEKTOPHBIM BENWYMHAM, HPUMEHATH BEKTOPHI H
JIEMCTBUS HaJl HUMHU [IPU PEIICHUH T€OMETPUUECKUX 3a7a4

I'naBa X. Meton
KOOpJAMHAT

10

OOBSICHATD U WIUIFOCTPUPOBATDb ITOHATHUA HpﬂMOYI‘OJ’IBHOﬁ CHCTEMBbI
KOOpAUHAT, KOOPAWHAT TOYKH W KOOPAWHAT BCKTOPA;, BLIBOJUTH U
HCIIOJIb30BaTh IIpHU PCUICHUU 3aaa4d (1)OpMy.]'H:I KOOpAUHAT CCPCAUHDBI
OTpPE3Ka, MIHMHBI BCKTOpA, pPACCTOSAHUA MCEKAY JABYMS TOYKAMH,
YPpaBHCHUS OKPYKHOCTH U HpHMOﬁ

I'masa XI.
CooTHOIICHUS
MEXIy CTOPOHAMHU
U yTrllaMu
TPEYTOJIbHUKA.
CkansipHoe
MIpOU3BEICHUE
BEKTOPOB

11

dopMynupoBaTh W WUIIOCTPUPOBATH  OINpPEACIICHUS]  CUHYCA,
KocuHyca u TaHreHca yrioB or 0 go 180°; BBIBOOUTH OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO M (POPMYJIBl  IPHUBEICHUS,
dbopMynupoBaTh W JOKa3bIBaThb TEOPEMBbI CHHYCOB U KOCHHYCOB,
MPUMEHATh WX TPH PEIICHUH TPEYrOoJbHUKOB; OOBSICHATH, Kak
UCTIONIB3YIOTCSl TPUTOHOMETpUYEecKUue (GOpMYyIbl B H3MEPUTETHHBIX
paboTax Ha MECTHOCTU; (OPMYIUPOBATH OMPEIEICHUS YIila MEXIY
BEKTOpPAaMHU M CKAJSIPHOTO TPOU3BEACHHUS BEKTOPOB; BBIBOJMTH
bopMyTy CKaJIIPHOTO MPOM3BEIACHUS Yepe3 KOOPIWHATHI BEKTOPOB;
dbopMynupoBaTh M OOOCHOBBIBATH YTBEPKIEHHE O CBOWMCTBAxX
CKAJIIPHOTO MPOM3BEICHUS; UCIIOJIH30BATh CKAISIPHOE MPOU3BEICHHE
BEKTOPOB IPHU PEIICHUH 3a/1a4

I'masa XII. Jlnnna
OKPY>KHOCTH U
IJIOIIAb KpyTra

12

@OopMyJIMpOBaTh  OMNPEAEICHUE NPABUIBHOTO MHOTOYTOJIbHUKA;
dopmMynupoBaTh UM JIOKa3blBaTb TEOPEMbI 00 OKPYXHOCTSIX,
OINMCAaHHOM OKOJIO IPaBUJIBHOTO MHOTOYIOJIbHMKA M BIIMCAaHHOW B
HEro; BBIBOJUTh M HCIIOJIB30BaTh (OPMYINBI JUISI BBIYMCICHUSA
IJIOIIAM MPaBUIBHOTO MHOTOYTOJIBHUKA, €T0 CTOPOHBI M pajguyca
BIIMCAHHOW  OKPY)KHOCTH; peIllaTb 3aJadyd Ha  IIOCTPOCHHE
MPAaBWIbHBIX ~MHOTOYTOJIBHUKOB; OOBSCHSATh TOHSATHS  JUIMHBI
OKPY)KHOCTM M IUIOIIAAM Kpyra; BBIBOAUTH (QOPMYNBI IS
BBIYMCIICHHS] JUIMHBI OKPYKHOCTH W JUIMHBI IyTH, TUIOIAAN Kpyra u
IUIOIIAJM KPYrOBOTO CEKTOpa; NPUMEHATh OSTH (opMynsl mnpu
pelIeHny 3a1a4

I'masa XIII.
JBrxeHus

OOBSICHSTH, YTO TaAKOE OTOOpaKEHUE IIIOCKOCTH Ha ce0sl M B KAaKOM
ClIydae OHO Ha3bIBACTCS JABUKEHUEM IUIOCKOCTH; OOBSICHATH, UYTO
TaKoe 0ceBas CUMMETpHsI, IEHTpalbHAs CUMMETPHsI, TTapauieTbHbINA
MEepeHoC W TIOBOPOT; OOOCHOBBIBaTh, YTO OTH OTOOPAKECHHS
TJIOCKOCTH Ha ce0sl SIBISIFOTCS JBMDKEHUSMHU; OOBSCHSATH, KaKoBa
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CBA3b MCXKAY [ABHXCHUSAMU W HAJIOXKCHUAMHU, HWILIIOCTPUPOBATH
OCHOBHBIC  BHbI I[BH)I(GHHﬁ, B TOM 4YuCI€ C IIOMOIIbIO
KOMITIBIOTCPHBIX IIPOIrpaMm

I'masa XIV. 8
HauanpHpie
CBEJICHUS U3
CTEpPEOMETPUH

OOBACHATH, UTO TAKOE MHOTOTPAHHUK, €0 TpaHu, pEdpa, BEPIINHEI,
JUaroHaJy, KaKoi MHOTOTPaHHHUK HAa3bIBA€TCS BBHITYKIIBIM, YTO TAaKOE
«N-yroipHas mpu3Ma, e€ OCHOBaHHs, OOKOBbIE T'paHH U OOKOBBIC
pEOpa, Kakas NMpu3Ma Ha3bIBACTCs MPSAMOM M Kakas HAKJIOHHOW, 4YTO
TaKO€  BBICOTa  IPU3MBI, Kakasg  Ipu3Ma  Ha3bIBaeTCA
napajuiefienuneoM M Kakol  mapajulefienuies]  Has3bIBaeTcs
OPSMOYTOJIBHBIM; (hOPMYTUPOBATh U OOOCHOBBIBATH YTBEPXKACHUS O
CBOIICTBE JAMaroHaseil mapajuielenunena U O KBajapaTe AMAroHalu
IPSMOYTOJIBHOTO THapajuiesienunena; oObsICHIATh, YTO TaKoe O0BEM
MHOTOTPaHHHKA; BBIBOAUTH (C MOMOLIbI0 mNpuHIMNa KaBaabepu)
dbopMyny 00bEMa MPSAMOYTOJIBLHOTO TMapajuIeNeNuNe/ a; O0bsICHITH,
Kakoll MHOTOTPpaHHUK Ha3bIBA€TCA MUPAMHUION, UYTO TakKoe
OCHOBaHHE, BEpIIMHA, OOKOBBIC I'paHU, OOKOBBIE p&Opa M BBHICOTA
NUpaMUJIbI, KaKkas MUpamMHuaa Ha3bIBAaeTCsl MPaBUIBHOM, YTO TaKOe
anoyeMa TPaBWIBHON NTHpPaMHUIBI, TMPUBOIUTH (GopMyiry o00BEMa
MUPAMUJIBI; OOBICHITH, KaKOe TEJIO HAa3bIBACTCS LUIMHIPOM, YTO
TaKO€ €ro OCh, BHICOTA, OCHOBAHHS, Pagnyc, OOKOBast MIOBEPXHOCTD,
oOpazyromue, pa3BépTka  OOKOBOM  MOBEPXHOCTH, KAKUMHU
dopmynaMu BeIpaxaroTcsi 00BEM U IIJIOMIAIh OOKOBOI MOBEPXHOCTH
HWIMH]IPA; OOBSICHATH, KaKOE TEJI0 Ha3bIBAECTCS KOHYCOM, YTO TaKOe
ero och, BBHICOTA, OCHOBaHHE, OOKOBasi MOBEPXHOCTh, 00pa3yromue,
pa3BEépTKa OOKOBOI MOBEPXHOCTH, KAKUMU (hOPMYJIaMU BBIPAKAIOTCS
00bEM KOHYCa U IUIONIab OOKOBOM MOBEPXHOCTH; OOBICHATH, KaKas
MOBEPXHOCTh Ha3bIBaE€TCA CHEpOil U KAKOe TEIO Ha3bIBACTCS LIAPOM,
YTO TaKoe paauyc W auameTp cdepsl (mapa), Kakumu GopMyIamMmu
BBIp@XalOTCs O0BEM Imapa M IUIom@aab cdepbl; u300paxars Hu
pacrio3HaBaTh Ha PUCYHKaxX MPU3MY, MapallIeNenuIe]], THpaMHIy,
WIMH]P, KOHYC, IIap

00 akcuoMax 2
IUIAHUMETPUH

[loBTOpeHwue. 9
Pemenue 3anau
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