MYHUIUIIAJIBHOE OBPA30BAHUME I'OPOJ APMABUP MYHUIIUITAJIBHOE
BIOJVKETHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE CPEHAA
OBIEOBPA3OBATEJIBHAS HIKOJIA Ne 23

KOpHMEH KO Mognucano undposoii YTBEPXJIEHO
noAnucblo: KopHUEHKO PCLICHUEM NEJALOLHYECKOr0 COBETa
AH.EI.F)EI/I AHppeit JleoHMaoBNY MBOY-COHT Ne 23 Mf}\(opoz[a Apmasup
Nlata: 2021.09.16 ot «31 »/aBrycxa 202 1 T0)1a poTokosa Ne 1
”EOHMHOBMH 16:01:17 +03'00' HpeﬂdeﬂaTeJib i, AL Kopuuenko

PABOYAA HPOFPAMMK'-_:.‘ .
IHO MATEMATUKE

YpoBeHb 00pa3zoBaHus (Kj1acc): OCHOBHOE 0011Iee oOpazoBaHue 5-6 KIacChl

KomunuectBo uacos 340

Yuutenp uiu rpynmna yuyuTenei, pa3padboTyuKoB pabouei mporpaMmbl
Kymuii Enena Hukonaesna, yauutens MBOY-COI Ne 23

[IporpamMma paszpaboTaHa B COOTBETCTBHM C DenepanbHbIM TOCYAAPCTBEHHBIM
o0pa3oBaTeNbHbIM CTaHAAPTOM OCHOBHOI'O OOIIEro oOpa3oBaHHs, YTBEP KICHHBIM
npuka3oM MuHHCTepcTBa oOpa3zoBaHus U Hayku Poccuiickont ®epepauuu ot 17
nekadbps 2010 roga Ne 1897 «OO0 yTBepxkaeHuu ¢eaepaibHOrO rocy/1apCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs» B PEAAKIIMU MPUKaA3a
Muno6puayku Poccun ot 11.12.2020 1. Ne 712;

C y4€TOM MPUMEPHON OCHOBHOU 00pa3oBaTENbHON MPOTPaMMbI OCHOBHOTO OOIIIETO
oOpazoBanusi, 0JJ0OpeHHOH (henepanbHbIM Y4eOHO-METOANIECKUM 00bETUHEHUEM TI0

obmemy obpazoBanuio (mpotokodi oT 8 ampenst 2015 r. Nel/15, B pegakiiuu mpoTokosa
OYMO Nel/20 ot 4 dpespans 2020 1.);

c yaeroM YMK Marematuka: CO0opHUK pabouux mporpamm. 5-6 Kiacchl: TOCOOUE TSt
yauTenen 001eoopa3oBaTeNbHbIX Opranu3anuii/coctaButens: T.A. Bypmucrtposa. - 3
— u3nanue. - M.: [Ipocsemienne, 2014



1. Ilnanupyembie pe3yabTaTbl 0OCBOCHUS Y4eOHOro npeamera «MaremaTuka
BreimyckHuk HayduTes B 5-6 Kiaccax (M1 HCIIOb30BaHUS B TTIOBCETHEBHOM KU3HH U 00€CTICUeHUs
BO3MOKHOCTH YCIEIIHOTO NMPOJOHKEHUs 00pa30oBaHus Ha 0a30BOM YPOBHE)

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATHSMH: MHOXECTBO, JJIEMEHT MHOXXECTBA,
MMOJAMHOKECTBO, TPUHAICKHOCTh;

® 3aJaBaTh MHOXKECTBA MEPEUUCICHUEM HX DJIIEMEHTOB;

® HAXOIUTh lepeceueHne, 00beJUHEHHE, TOJIMHOKECTBO B MPOCTEUIIINX CUTYALIUAX.
B noBceHeBHO KU3HM M NIPH U3YUYEHHHU APYTUX NPeIMETOB:

® pacno3HaBaTh JIOTHUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS.
Yucaa

e OmnepupoBarh Ha 0a30BOM YpPOBHE IOHSTUSMHU: HATypaJIbHOE YHCIIO, IEJI0e YHCIIO,
OOBIKHOBEHHASI IPOOB, IECATHYHAS APOOb, CMEIIAHHOE YMCII0, PAlMOHAILHOE YUCIIO;

® UCIOJB30BaTh CBOMCTBA YHCEN U MpaBujia JIEHCTBUN C palMOHAJIbHBIMU YHMCIAMHU MPU
BBITIOJTHEHUH BBIYHCIICHUI;

® HCIOJb30BaTh MPU3HAKK JIETUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJIHEHUM BBIYUCICHUN U
pelIeHUU HECIOKHBIX 3a/1a4;

® BBLINOJHATH OKPYIJICHHE PAIlMOHATBHBIX YUCENl B COOTBETCTBUU C MPaBUIIAMU;

® CpPaBHMBATh pallMOHAJIbHBIC YHCTIA.
B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

® OICHUBATH PE3YyJIbTAThl BRIYMCICHUHN MIPHU PEIICHUU TPAKTUYECKHUX 3a/1a4;

® BBINOJIHATH CPABHEHHUE YMCEN B PEAIbHBIX CUTYaIUSX;

® COCTaBJISITh YKCJIOBBIE BRIPAXKECHUS MIPH PEIICHUHN MPAKTUUECKUX 3a/1a4 U 3a]1a4 U3 IPYTHX
y4eOHBIX MPEIMETOB.
CTaTuCTHKA M TeOpus BEPOSTHOCTE

o [IpencraBisTh JaHHBIC B BUJE TAOIHII, JHArPaMM,

e yuTaTh WH(HOPMALIKIO, TPEJICTABICHHYIO B BUJIE TAOIHIIbI, TUATPAMMBI.
TexcroBble 3a1a4u

e Pemarh HECTOXKHBIE CIOKETHBIE 3a7]a41 PA3HBIX TUIIOB HA BCe apu(MEeTHIECKUE IeHCTBHUS;

® CTPOWTH MOJIETh YCIOBUSA 3a/1auu (B BUJIE TAOJIUIIBI, CXEMBbI, PUCYHKA), B KOTOPOU J1aHbI
3HAUYEHMS IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJIMUMH, C LEJIbI0 TOMCKA PEIICHUS 3a1a4H;

® OCYIIECTBIATHh CIOCOO MOUCKA PEIIEHUs 3a7a4i, B KOTOPOM PAaCCYKJI€HUE CTPOUTCS OT
yCIIOBUS K TpeOOBAaHUIO WIIM OT TpeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IJIaH PELICHUS 3a/1a4u;

® BBIJICJIATH ATAMbl PEIICHUS 3aa4H;

® HHTEPIPETUPOBATH BBIYUCIUTEIBHBIE PE3YJbTATHl B 3aJaye, HCCIEI0BATh MOJYyYEHHOE
pelieHue 3a1a4u;

® 3HATh pa3Inyue CKOPOCTEH 00BEKTA B CTOSTYCH BOJIE, TPOTUB TEUEHUS U TIO TEYCHHUIO PEKH;

e permiath 3aJa4M Ha HAXOXKJICHUE YaCTH YKCJIa U YUCIIa 110 €r0 YacTH;

e permiaTh 3a/1a4u Pa3HBIX TUIIOB (Ha paboTy, HA TOKYIKH, Ha JBUYKEHUE), CBSI3BIBAIOIINX TPH
BEJIMYUHBI, BBIJIEIATH 3TH BEJIMUYUHBI U OTHOUIEHUSI MEXIY HUMU;

® HAaxOJWTh MPOILEHT OT YHWCJA, YUCJIO IO MPOIEHTY OT HETO0, HaXOJUTh MPOIEHTHOE
OTHOIIIEHUE JIBYX YUCEJ, HAXOIUTh MPOIIEHTHOE CHUKEHUE UITU MPOIIEHTHOE TTOBBIIIICHNUE BETMYUHBL;

® penaTh HECIOXKHBIE TIOTUUECKHE 337]a4l METOJIOM PaCCYKICHUI.
B noBceHeBHOI KU3HU U IPH U3YYEHHUH APYTUX NPeIMETOB:

® BBIIBUraTh TMIIOTE3bI O BO3MOKHBIX MPeIebHbIX 3HAUCHUIX UCKOMBIX BEJIMYUH B 3ajjaue
(menaTh MPUKUIKY)
HaruasaHast reomerpus
I'eomerpuueckue purypbi



e OmnepupoBaTh Ha 6a30BOM YpPOBHE MOHATHAMH: (purypa, Touka, OTpE3OK, IpsiMasi, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYIOJbHUK M YEThIPEXYTrOJIbHUK, MPAMOYIOJIBHUK U KBaJparT,
OKPY>XKHOCTb U KPYT, IPSIMOYTOJILHBIN Mapajuienenune, Kyo, map. M3o0paxars u3ydaemMbie GUTYpPHI
OT PYKH U C IOMOUIBIO JINHEUKHU U LIUPKYJIS.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeTOB:

e peaTh NPaKTUYECKUE 3374l C IPUMEHEHUEM MPOCTEUIINX CBOICTB QUTYp.
HN3mepeHusi M BBIYMCICHUS

® BBINOJIHATh U3MEPEHUE JUIMH, PACCTOSHHUM, BEJIMYUH YIJIOB, C MMOMOIIBI) MHCTPYMEHTOB
JUIS U3SMEPEHUI UTUH U YTJIO0B;

® BBIYUCIIATH IUIOAAN IPSIMOYTOJIbHUKOB.

B noBceHeBHOM KU3HM U NIPH M3YYEHHUH APYIUX NPeIMETOB:

® BBIUKCIITH PACCTOSSHUS HA MECTHOCTM B CTaHAAPTHBIX CHUTyalMsX, [LIOLIAAN
MPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEHIINE TOCTPOSHUS M W3MEPEHHS Ha MECTHOCTH, HEOOXOAUMBIE B
peanbHOM KU3HU.

Hcropuss MaTeMaTuKH

® OIKCHIBATh OTJACIIbHBIE BBIJAIOIINECS PE3YJbTAThl, IOJYYEHHBIE B XOJAE Pa3BUTHS
MAaTeMaTHUKU KaK HAyKU;

® 3HaATh IPUMEPHl MATEMAaTUYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU U
BCEMUPHON UCTOPHUEH.

JIMYHOCTHBIE, MeTanpeAMeTHbIE U NIPeAMeTHbIE Pe3yJIbTAaThl 0CBOCHHS COACPKAHUSA Kypca
MaTeMaTHKH
[IporpaMMa 103BOJIIET JAOOMBATBHCS CIEAYIOLIIMX pE3YJIbTaTOB OCBOEHHUS 00pa30BaTeIbHOU
MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHMUs:

JInuHOCTHBIE  pe3ynbTaTbl OCBOGHMS IporpaMMbl  ydyeOHoro mpeamera «MaTemaTukay
XapaKTEePU3YIOTCS:

Hanl/IOTI/[‘leCKOC BOCIIUTaHHE:

MPOSIBIICHUEM HHTEpeca K MPOIUIOMY M HACTOSAIIEMY POCCHUUWCKOM MaTeMaTUKH, II€HHOCTHBIM
OTHOIIIEHUEM K JTIOCTH)KEHUSAM POCCUMCKUX MATEMAaTUKOB U POCCUMCKON MaTEMAaTHYECKOM IIKOJIbI, K
MCIOJIb30BAaHUIO ATUX JOCTHKEHHUM B IPYTUX HayKax U MPUKIATHBIX cepax.

Fpamaﬂckoe H JYXOBHO-HPABCTB€HHO€ BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJHEHHIO 00sI3aHHOCTEH TpaXXJJaHWHA U peajin3dalu €ro mnpas, NpecaACTaBJICHUCM
0 MAaTr€MaTU4YCCKHUX OCHOBax (I)YHKI_II/IOHI/IPOBaHI/IH pPa3JInYHBIX CTPYKTYP, HBHeHHﬁ, mnmpoucayp
rpakIaHCKOro OGLI_ICCTBa (BLIGOpBI, OIIpOChI H Hp.); TOTOBHOCTBIO K O6CY)KI[CHI/IIO OTUYCCKUX
HpO6J’IeM, CBA3aHHBIX C NPAKTHYCCKHUM IIPUMCHCHHUEM JIOCTYDKCHHI HAayKH, OCO3HAHUEM Ba)XHOCTHU
MOPAJIbHO-3TUYCCKUX MTPUHIUIIOB B ACATCIILHOCTU y‘IéHOFO.

TpynoBoe Bocnnuranue:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUU IPAKTUYECKUX 3a7a4 MaTeMaTH4YECKOU
HaNpaBJICHHOCTH, OCO3HAHMEM BAXXKHOCTH MaTeMaTHYECKOro OOpa3oBaHMs Ha MPOTSHKEHUM BCeH
KHU3HHU JUIsL YCHEeITHON Mpo(decCHOHATBbHON JesTeIbHOCTH U pa3BUTHEM HEOOXOIAMMBIX YMEHUM;
OCO3HaHHBIM BHIOOPOM M MOCTPOCHHEM MHIUBHUIYaIbHON TPACKTOPUU O0O0pa30BaHMS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOE BOCIIUTAHUE:
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CMOCOOHOCTBIO K 3MOIIMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MAaTEeMaTHYECKHUX OOBEKTOB,
3aJ1a4, peIICHU !, pacCyKICHUM; YMECHHUIO BUACTh MaTEMaTUUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'O MO3HAHMA:

OpHEHTAIeN B JAEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4yHBIX NPEJCTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI YEJIOBEKa, IPUPOJIbI U OOIIECTBA, TOHUMAHUEM MAaTEeMaTHIECKON HayKu
Kak c(epbl YelOoBEYECKOW MAEATENbHOCTH, 3TAloB €€ pa3BUTHA W 3HAYUMOCTH JUIS DPa3BHTHUSA
LMBWIA3ALUHU; OBJIAJCHUEM S3BIKOM MAaTEMATHKA M MaTE€MaTU4YECKOW KYJIbTYpOM KaK CPEICTBOM
IIO3HAHUS MUPA; OBJIAJEHUEM IIPOCTEHIIMMH HaBbIKAMU UCCIIEOBATEIBCKOM 1EATEIbHOCTH.

®duznyeckoe BocnUTaHUHE, (OPMHPOBaAHHME KYJBLTYPHI 3/10POBbSI H JIMOLHMOHAIBLHOIO
Os1aromosty4ms:

TFOTOBHOCTBIO IPUMEHATh MAaTEMAaTHMYECKHE 3HAHUS B MHTEPECAX CBOErO 3J0pPOBbS, BEICHUS
310pOBOr0 00pasa >KM3HU (30pOBOE NUTaHHE, cOATaHCUPOBAHHBIM PEXUM 3aHATHM U OTAbIXA,
perynsipHas (u3nyecKas aKTHBHOCTH); C(HOPMHUPOBAHHOCTHIO HaBBIKA pedIIeKCHH, NMpPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAaKOI'0 e MpaBa Jpyroro yeaoBeka.

IKoJI0rnYecKoe BOCIUTAHHE:

OpHEeHTalel Ha IPUMEHEHHE MaTeMaTUYeCKUX 3HaHUH JJIs peleHns 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpY’KaIOIleH Cpenbl, IUIAHWPOBAHMS IOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IIOCJIECIACTBUHM AJIA
OKpY>Kalollel Cpe/ibl; OCO3HAaHHEM II00aIbHOI0 XapakTepa 3KOJOIMUYECKUX MpoOJeM M IyTed Hux
peuieHusl.

JInuHOCTHBIE pe3yJIbTaThl, 00eceYnBaOIIMe aJanTAIMI0 00y4aloIerocsi K N3MeHsI0IuMCS
YCJIOBHAM COLMANBLHOM M NPUPOAHOH Cpelbl:

FOTOBHOCTBIO K [JEHCTBHUAM B YCIOBHUSAX HEONPEIEIEHHOCTH, IIOBBILICHUIO YPOBHS CBOEU
KOMIIETEHTHOCTU 4Y€pe3 MPAKTUYECKYIO NEATEIBHOCTb, B TOM YHUCIIE YMEHHE YUUTHCS y APYIUX
Jroel, IpruoOpeTaTh B COBMECTHON JEATEILHOCTH HOBBIE 3HAHNUS, HABBIKA M KOMIIETEHIIUH U3 OIIbITA
ApYTUX; HEOOXOAUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4ucie (GOpMYIHpPOBATh UIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SBJIECHUSX, B TOM 4YHCJIE PaHee HE H3BECTHBIX, OCO3HABATH
NePUIUTHI COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, IUIAHUPOBATh CBOE PA3BUTHE; CIOCOOHOCTHIO
OCO3HAaBaTh CTPECCOBYIO CUTYALINIO, BOCIPUHUMAThH CTPECCOBYIO CUTYAIMIO KaK BbI30B, TPEOYIOLIUI
KOHTPMEp, KOPPEKTHUPOBATh MPUHUMAEMble PELIEHUS U JEeHCTBUS, (GOPMYIMPOBATh U OLIEHUBATH
PHUCKH U TIOCIEACTBUS, (POPMHPOBATH OTIBIT.

METaIpPEIMETHEIE:
1) crmocoOHOCTH CaMOCTOSTEIBHO TUIAHUPOBATH AJbTCPHATUBHBIC TYTH JIOCTMOKCHUS IIEJICH,
OCO3HAaHHO BBIOMpaTh Haubonee 3(h(EeKTHBHBIC CIIOCOOBI pEIIeHUs YYEOHBIX M MO3HABATEIHHBIX
3a/1ad4;

2) yMeHHsI OCYLIECTBIATH KOHTPOJb 1O 00pa3Ily U BHOCHTh HEOOXOIUMbIE KOPPEKTHUBBI;

3) crmocoOHOCTH aeKBaTHO OILICHUBATh MPABUIBHOCTHh WM ONIMOOYHOCTH BBITIOJHEHHS y4eOHOU
3a/1aun, e€ OOBEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOZMOXKHOCTH €€ PEIIeHUS;

4) yMeHUs YCTaHABIWBATh NMPUYHHHO-CIICACTBCHHBIC CBS3H; CTPOUTH JIOTHUECKUE PACCYXKICHUS,
YMO3aKII0YeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE U 110 AaHAJIOTHUH ) U BHIBOJIBI;

5) yMeHusl co371aBaTh, MPUMEHATH U MPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA, MOICIIH
Y CXEMBI JIJIsl pelIeHHs YIeOHBIX U MTO3HABATEIbHBIX 3a/1a4;

6) pa3BHUTHS CIIOCOOHOCTH OPTaHU30BBIBATh YICOHOE COTPYAHHUYECTBO U COBMECTHYIO JACSITEIHHOCTD
C yYUTEIEeM M CBEPCTHHKAMH: ONPENENATH IIeNI, pacupeneisarTh (yHKIUH W POJIU YYaCTHUKOB,




B3aMMOJICHCTBOBATh W HAXOJUTh OOIIHME CIIOCOOBI PabOThI; yMEHHS paboTaTh B TPYIIE: HAXOAHUTh
of1iee pemeHre 1 pa3peniarb KOH(GIMKTH Ha OCHOBE COTJIACOBAHUS MO3UIMHA U yu€Ta MHTEPECOB;
cllylaTh napTHépa; GopMyIMpOBaTh, APIYMEHTUPOBATh U OTCTaUBaTh CBOE MHEHMUE;

7) hbopmupoBanus y4eOHOM M OOIIETIOIB30BATEILCKON KOMIIETEHTHOCTH B 00JIACTH MCTIOIh30BAHUS
MH(POPMALIMOHHO-KOMMYHUKAaMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

8) mepBOHAYaILHOrO MpEACTaBIEHUS 00 UAESIX U O METO/JAaX MaTeMAaTUKH Kak 00 YHUBEPCAIbHOM
A3bIKE HAYKU M TEXHUKH;

9) pa3BUTHA CIOCOOHOCTH BHJIETh MATEMAaTHUYECKYIO 33/1a4y B IPYTHX JUCHUIUIMHAX, B OKPYXKAIOIIEH
KHU3HU;

10) ymMeHus HaXOAWTh B DPA3IUYHBIX HCTOYHMKAX HMH(OpMAIMIO, HEOOXOAUMYIO ISl pEIICHUS
MaTeMaTHYeCKUX Mpo0IeM, U IPEACTaBIATh €€ B IOHATHOH (opMe; IPUHUMATh PELIEHHE B YCIIOBHSIX
HETIOJHOM U N30BITOYHOM, TOUHON M BEPOATHOCTHON MH(pOpMaIu;

11) ymeHuss NmOHMMaThb W HCIHOJb30BaTh MaTeMaTHYECKHE CpEACTBAa HAIIAJHOCTH (PUCYHKH,
YepTEXKH, CXEMBI U JIp.) AJI WUTIOCTPALMM, HHTEPIIPETALINN, apTyMEHTAllUH;

12) ymeH#usl BBIIBUTaTh TMIIOTE3bl IPU PEILICHUH YYEOHBIX 33124 M IOHUMaHUS HEOOXOJUMOCTH UX
IIPOBEPKH;

13) noHnMaHusI CYIIHOCTH AJITOPUTMUYECKUX MIPEANUCAHUI U YMEHUS 1eHCTBOBATh B COOTBETCTBUU
C MPEJIOKEHHBIM aJITOPUTMOM;

14) ymeHus caMOCTOSITENbHO CTaBUTh LEJIM, BBHIOMPATh M CO3/4aBaTh AJITOPUTMBI JUISL PELICHUS
y4eOHBIX MAaTEeMaTHYECKUX MPOOIIeM;

15) ciocoGHOCTH IIAHMPOBATH U OCYLIECTBIISTH JEATEILHOCTD, HAPABJICHHYIO HA pellleHue 3a1a4
UCCIIEIOBATENBCKOIO XapaKTepa;

IpeMETHBIE:

1) ymenust paboTaTh C MAaTEMaTHYECKUM TEKCTOM (CTPYKTYpPHUpPOBAaHHUE, U3BJIEUEHUE HEOOXOIUMOMN
uH(pOpMaINN), TOYHO U TPaMOTHO BBIpa)kaTh CBOM MBICIH B YCTHOM M MUCbMEHHOH peun, MIPUMEHss
MaTEeMaTHYeCKyl0 TEPMUHOJIOTUIO U CUMBOJIMKY, HCIIOJIb30BaTh Pa3jIMUHBIE S3bIKM MaTEeMaTUKU
(coBecHBIN, CUMBOJIMYECKUH, TpapuuecKuil), pa3BUTUS CHOCOOHOCTH OOOCHOBBIBATH CYXKICHMS,
MIPOBOAMTH KJIacCU(UKALINIO;

2) BiazieHus: 0a30BbIM MOHATHHHBIM alapaToM: UMETh IPEACTaBICHUE O Yicie, ApoOH, MPOLEHTaX,
00 OCHOBHBIX TI€OMETPHUUECKHX OO0bEKTax (TOouka, MpsiMasi, JOMaHas, Yroj, MHOTOYIOJbHUK,
MHOTOTPAaHHHK, KpYyT, OKpPYXHOCTb, IIap, cpepa u 1p.), (OpMHUPOBAHUS NPEICTABICHUN O
CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHUPE U PA3IUYHBIX CIIOCO0AX MX U3yUECHHUS;

3) yMeHHS BBIIOJHATH apupMeTHUEeCKHEe MpeoOpa3oBaHusl palliOHAIbHBIX BbIPAKEHUH, MPUMEHATh
UX JUIS pelieHus] y4eOHbIX MaTeMaTH4YecKHX 3ajad M 3a7ay, BO3HUKAIOIUX B CMEXHBIX Y4eOHBIX
npenMerax; 4) yMeHHs M0JIb30BaThCS U3yUYEHHBIMU MaTeMaTHUYeCKUMHU (hopMynamu;

5) 3HaHUS OCHOBHBIX CIIOCOOOB MTPEICTABICHUS M aHAIM3a CTATUCTUYECKHUX JJAHHBIX; YMEHUS pelaTh
3aJlauM ¢ MOMOIIbIO TIepedopa BceX BOZMOXKHBIX BAPUAHTOB;

6) yMEHHUs TNPHUMEHSATh W3YYEHHBIE IMOHATHUS, PE3YJNbTaThl U METOJbl NPH pPELICHUU 3a1ad H3
pa3IMyYHBIX pa3JelioB Kypca, B TOM YHCJIE 3ajad, HE CBOJIALIMXCS K HEMOCPEICTBEHHOMY
IIPUMEHEHHIO U3BECTHBIX AJITOPUTMOB.

2. Conep:xanue yue0HOro Kypca «MaTreMaTHKa
APUDOMETHUKA

HartypaabHble yncJa.

Harypanbublii psa. JleciTuuHas cucteMa cuucieHus. ApuMeTniyeckue IeHCTBHS ¢ HaTypallbHBIMU
yuciamu. CBoicTBa apudmeTrdeckux aericTBuid. [IoHsITHE O CTETIEHN ¢ HATypaIbHBIM ITOKA3aTeIIeM.
KBagpat u ky0 uncna. YucnoBble BRIpakeHUs, 3HAUCHHE YUCIIOBOTO BhIpakeHus1. [Topsaok nefictBuii
B UHCJIOBBIX BBIPAKEHUSX, UCIOIb30BAHNE CKOOOK. Perienne TeKCTOBbIX 3aa4 apu(pMeTHIeCKUMU
ciocobamu. Jlenurenu u kpatHsle. Haubonpmmii o0mumid nenauTenb; HauMeHblIee o0Iee KpaTHoe.



CgoiictBa genuMoctu. [lpusHaku nenumoct Ha 2, 3, 5, 9, 10. IIpocTeie U coCTaBHBIE 4YHCIIA.
PasnosxeHne HaTypaabHOTO YMCIIA HA IPOCTBIE MHOXKUTENHN. [IeIeHre ¢ OCTaTKOM.
Apoou.
OObikHOBeHHBIE JpoOu. OcHOBHOE CBOWCTBO JpoOu. CpaBHEHHE OOBIKHOBEHHBIX JpoOei.
Apudmernueckue neiCTBUSA ¢ OOBIKHOBEHHBIMU Apo0saMu. HaxoxaeHne yactu OT 1eJI0ro U 1IeJIOT0
o ero yactu. Jlecsatuunsie Apoou. CpaBHEHHE JIECITUYHBIX pobel. Apupmerndyeckue IeiHCcTBUS C
necsTuuHbIMH 1poOsiMu. [lpencraBnenue necsaTUYHON ApoOu B BUAE OOBIKHOBEHHOH ApoOu u
OOBIKHOBEHHOW B BUE JecaTHUHON. OTHomeHue. [Ipomopius; OCHOBHOE CBOWCTBO MPOIMOPITUH.
[IponieHThl; HAXOXIAEHUE MPOLIEHTOB OT BEJIMYMHBI U BEJIMYMHBI MO €€ IMPOLIEHTAM; BBIPAKECHHE
OTHOIICHMS B POIIEHTaX. PeleHre TeKCTOBBIX 33/1a4 apu(PMETHIECKUMU CIIOCOOaMHU.
PanyonajnHbBIE YHCJIA.
[lonoxxurenbHble M OTPULATENIBHBIE 4YHCIA, MOAYIb 4Hcia. M3o0pakeHue uyucesn TOYKaMu
KOOPJAMHATHOW MPSIMOi; TEOMETPUYECKAsI UHTEPIPETALIMS MOYJISl Uhciia. MHOKECTBO LIEJIbIX YHCEIL.
MHOXecTBO paloHAIBHBIX uncell. CpaBHEHUE pallMOHAIBHBIX Yncell. ApupMeTHIecKre JeicTBUs
C palMoHaNbHBIMH yuciiaMu. CBOICTBa apu(METHIECKUX JCHCTBHIA.
N3mepenus, npudiankeHns, OueHKH. 3aBUCUMOCTH MKy BeJIUYMHAMM.
Eauaunbl u3MepeHus AJMWHBL, IUIOMAAW, O0bEMa, MacChl, BpEMEHHU, CKOpocTH. I[lpumepsl
3aBUCHMOCTEN MEXAYy BEIMUYMHAMU CKOPOCTb, BPEMsI, PACCTOSHUE; NPOU3BOJAUTEIBHOCTD, BpEMS,
pabota; 1eHa, KOTUYeCTBO, cTouMocTh u Jp. IlpencraBienue 3aBucumocteil B Buae (Gpopmyd.
Brraucnienus no gpopmynam. Pemenne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUMU CIIOCOOAMHU.
JJIEMEHTBI AJITEBPBI
Hcnonp3oBanue OykB A1 0003HAYEHUS YMUCEN; JJIS 3alUCU CBOMCTB apU(PMETUUYECKUX JEUCTBUU.
bykBenHble BbIpakeHUs (BBIpOKEHHUS C TepeMeHHbIMH). UYucioBoe 3HadeHHe OyKBEHHOTO
BBIp@XXEHUS. YpaBHEHUE, KOpeHb YypaBHeHHMs. Haxo)JqeHue HeHW3BeCTHbIX KOMIIOHEHTOB
apudmernueckux aercTBuid. JlekapToBbI KOOPAMWHATHI Ha MiockocTu. [locTpoenne Touku mo eé
KOOpJMHATAM, OIIPEAEIIEHNE KOOPAUHAT TOYKU Ha IUIOCKOCTH.
OIMUCATEJIBHAA CTATUCTUKA. BEPOATHOCTb. KOMBUHATOPUKA.
MHOXECTBA
[IpencraBienne MaHHBIX B BUAe TaOmuil, Auarpamm. [IoHSATHE O CllydailHOM OIBITE U COOBITHH.
JlocToBepHOE M HEBO3MOXHOE cOoObITHSA. CpaBHEHME IIAHCOB. PerieHne KOMOMHATOPHBIX 3aday
nepebopoM BapHaHTOB. MHOXECTBO, JIeMEHT MHoxecTBa. Ilyctroe MHOxkecTBO. IlogmMHOXKeECTBO.
OObenuHeHNe M TepeceyeHne MHOXKeCTB. MintrocTpanus OTHOLIEHMH MeXIy MHOXECTBaMHU C
MOMOLIBI0 Auarpamm Jitiepa — Benna.
HATJIAAHAS TEOMETPUSA
Harnsguele npenctaBieHuss o (urypax Ha IUIOCKOCTH: IpsiMasi, OTPE3OK, JIyd, YroJji, JIOMaHas,
MHOTOYTOJIbHUK, TMPAaBWIbHBIA  MHOTOYIOJBHUK, OKPYXHOCTb, Kpyr. YeTbIpEXYroJbHUK,
MPSIMOYTOJIBHUK, KBaJpar. TpeyroapHUK, BHIBI TPEYyroJbHUKOB. M300paxkeHrne reoMeTprudecKux
¢duryp. BzauMHoe pacronoxeHne AByX NpsSMbIX, IBYX OKPYKHOCTEH, MPsSMOI U OKpy)HOCTH. JlnHa
oTpe3Ka, JjomaHo. [lepumerp MHOroyronpHuka. Enqunuiel uamMepenus JumHbl. 3MepeHue JIMHbBI
OTpe3Ka, TMOCTPOEHUE OTpe3Ka 3aJaHHOW IMHBL. Yroi. Buael yrinos. I'pagycHas Mepa yria.
W3mepeHnue 1 mocTpoeHue YriioB ¢ MOMOIIbI0 TpaHcnopTupa. [lonsTue miomany GUrypsl; eTUHULBI
u3MepeHus miomanu. [nomanas npsMoyronsHUKa, KBajapara. PaBHoBenukue Gurypsl. Harnsausie
MIpe/ICTaBICHHs] O TPOCTPAHCTBEHHBIX (Qurypax: KyoO, mapaienenurnes, npu3smMa, nupaMmusa, map,
chepa, KoHyc, uuauHAp. M300paxkeHne mnpocTpaHCTBeHHbIX (uryp. Ilpumepsl ceyeHHH.
MHororpaHHuKHy, MPaBUILHBIE MHOTOTPaHHUKHU. [IprMepsl pa3BEPTOK MHOTOTPAaHHUKOB, IIHIJIMH]IPA
u konyca. [lonsrue o6béma; equauIbl 00bEMa. OOBEM MPAMOYTOIBHOTO Mapasliesenunena, Kyoa.
[Tonsitue o paBeHcTBe ¢uryp. LlenTpanbHas, oceBas M 3epkaiabHas cUMMeTpuu. M3o00pakeHue
CUMMETPUYHBIX (QUTyp.
MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHN
Hctopusi ¢opMupoBaHus TOHATUS YHCIA: HATypajdbHbBIe YHCIA, IpOOH, HEAOCTATOYHOCTH
palMOHANBHBIX YUCEN Uil T€OMETPUUYECKUX H3MEpPEHUM, HMppaluoHalbHble yucna. CTapuHHbIE
cuctembl 3anucu uucen. [pobw B BaBunone, Erunte, Pume. OTkpeITHE AECATUYHBIX ApoOei.



CrapunHble cucTteMbl Mep. JlecsaTuunbie ApoOM W MeTpuueckas cuctema Mep. IlosBrieHue
OTpHULATENbHBIX Yncen U Hys. JI. Maruuukuii. JI. Diinep.
Tabuuia TeMaTH4ecKoro pacnpeaejeHus 4acoB

KonmuectBo yacos
Ne /it Paznenpl, TembI aBTOpCKast Pabouast nporpamma
0 rojaM OOy4eHHS
porpaMmma
5 6
Hannune tem 18 9 9
OO0beM 9acoB Ha MPOXOXKICHUE BCEX TEM 340 170 170
O0beM 4acoB Ha MPOXOXKICHUE KAXKIOW TEMbI

1 |HarypanbpHble YKClia ¥ IIKAJBI 15 15

2 |CroxxeHue U BEIYUTAHUE HATYPATbHBIX YHCET 21 21

3 |YMHOXeHUE U JIeJIeHHe HATypaJIbHbIX YHCell 27 27

4 (Ilnomany 1 00bEMBI 12 12

5 |OObIKHOBEHHBIC qPOOH 23 23

6 |decaruunsie npobu. CiioKeHUE U BEIYUTAHHUE 13 13
JECATUYHBIX TPOOeii

7 |YMHOXEHHUE U JCIICHHE IECATUYHBIX Ipo0ei 26 26
WHCTpyMEHTBI A1l BBIUUCICHUN U U3MEPEHHIA 17 17
JlemuMocTh dncen 24 20

10 |CrnoxeHue u BIYMTaHUE qpOOEH C pa3HBIMHU 26 22
3HaMEeHaTeIIMU

11 |YMHOXeHHE U JelieHue OOBIKHOBEHHBIX Ipo0eii 38 32

12 |OTHoOIEHUS ¥ TPOTIOPIIUH 23 19

13 |TlonoxuTenbHbIE U OTPUIIATENLHBIE YUCIIA 16 13

14 |CnoxxeHHE U BEIYUTAHUE IIOJIOKU TEIBHBIX U 14 11
OTPUIATENbHBIX YHCET

15 |YMHOKEHHE U JIeTIEHHUE TTOJIOKH TENBHBIX U 15 12
OTPUIATENbHBIX YHCET

16 |Pemrenue ypaBHEHUI 17 15

17 |KoopauHaThl Ha TUIOCKOCTH 16 13

18 |HTorosoe nmoBTOpEHUE Kypca MaTeMaTHKU 5—O6 15 16 13
KJIaCCOB
Bcero 340 170 170




3. TemaTuueckoe INIAHUPOBAHUEC ¢ YKasaHHEM KOJHUIECTBA YaCO0B, OTBOAUMBIX HA OCBOCHHE KaKI0i TeMbI

Knacc

Paznen

Koin-Bo
4acoB

Tembl

Komn-Bo
4acoB

OcHOBHBIE BUJIbI IEATETLHOCTH
O0yJarOIIIXCS

(Ha ypOBHE YHHUBEPCAIBHBIX
y4eOHBIX JEHCTBUN)

OcCHOBHBIE HANPaBIICHUS
BOCIIUTATEILHON
AESITeIbHOCTU

Apudmernka

Harnsannas reomerpus

Apudmernka

15

HarypanbpHble yncna u mkaisl

15

O06o3Hauenue HaTypaJIbHbIX
YHUCCJI

Otpesok. [mnHa oTpeska.
TPEYTOJILHUK

OnuceiBaTh CBOWCTBA HaTypalbHOro psina. Bepno
UCIIONIb30BAaTh B pPEUYM TEepMUHBI Ludpa, YHUCIIO,
Ha3bIBaThb KJIaCChI n paspAaabl B 3alImucu
HATYpaJIbHOTO YHKCIIA.

Yurtatek ©W 3aIMCHIBATH HaTypajJbHBIC 4YHCIIA,
OMpeeNaTh 3HAYHOCTh 4HCIA, CpPaBHUBATh U
ynopsaaouMBaTtb HX, I'paMMAaTHYCCKU IIPABUJIBHO
YUTATh BCTPEUAIOLIUECs MaTeMaTH4ecKue
BBIPpAXKCHUS.

Pacnio3naBath Ha uepTexax, pUCyHKax, B
OKPYXKAIOIIEeM MUPE T€OMETPUICCKHIE (PUTYPHI:
TOUKY, OTPE30K, MPSAMYIO, JIy4, TONOJTHUTEIbHbBIE
Jy4H, TIIOCKOCTh, MHOTOYT'OJIbHHUK.

ITnockocts. Hpamas. JIyu

[IIxansl 1 KOOPAUHATHI

MeHblie Uiau OOJIbIIIE

[IpuBoguTE NpHMEpPHl aHAJIOTOB T€OMETPUUECKHUX
buryp B okpyxatomeM wmupe. H3o0OpaxaTh
reoMeTpuyeckue (GpUrypbl U ux KOHPUTYpalUd OT
PYKM U €  HCHOJb30BAaHUEM  UEPTEKHBIX
UHCTpyMEHTOB.  M300paxkaTb  reoMeTpuyeckue
¢urypsl Ha kieryarod Oymare. M3mepsats c
MOMOIIIbI0 HMHCTPYMEHTOB U CpPaBHUBATh JUIMHBI
oTpe3koB. CTpOUTHh OTPE3KU 3aJaHHOW [UIMHBI C
MOMOIIbIO JMHEHKH U LUPKYJIs. Belpaxars o1HH
€IMHULIBI U3MEPEHUS JUIMHBI Yepe3 IpyTHe.
[Tonb3oBatTbest pa3nuyHbIMU MIKanamMu. OnpenensiTh
KOOpJIMHATY TOYKHU Ha JIyuye U OTMEYaTh TOUKY IO

e€ KoopauHaTe. BelpaxkaTh OJJHU €AMHUIIBI
M3MEpEHUS Macchl uepes Apyrue. BoimonHaTs
nepedop BceX BO3MOKHBIX BAPHAHTOB IS
nepecuéra 0ObEKTOB WIM KOMOWHAITNH, BBIICTISTH

[TaTpuoTnyeckoe BoCIMTaHUE,
TPYJOBOE BOCIIMTAHUE




KOMOHMHAIIMH, OTBEYAIOLINE 3a1aHHBIM YCIOBHUSIM.
Pemrate TekcTOBBIC 33/1a4H apU(PMETHISCKUMHU
crocobamMu. AHAIU3UPOBATH U OCMBICITUBATH TEKCT
3ajauu, nepeopMyaIupoBaTh yCIOBHE, H3BIECKATh
Heo0X0IUMYI0 UH(OPMALIHIO, MOJEINPOBATh
YCJIOBHE C MIOMOIIBIO CXEM, PUCYHKOB, PEAIbHBIX
MIPEIMETOB; CTPOUTD JIOTHYECKYIO LIEMOYKY
pacCyXIE€HUI; KPUTHYECKH OLICHUBATD
MOJIyYEHHBIH OTBET, OCYHIECTBIIATH CAMOKOHTPOJIb,
MIPOBEPSISt OTBET HA COOTBETCTBUE YCIIOBHUIO.
3anuchIBaTh YMCIa C TOMOIIBIO PUMCKHUX ITUGD.
Uccnenosars npocTelme YucaioBbie
3aKOHOMEPHOCTH.

21

CI10)KeHre U BEIUYUTAHUE
HATYpPaJIbHBIX YHCEI

21

CnoxxeHue HaTypaJlbHBIX
YqlCell U €r0 CBOMCTBA

Briuuranue

BelimmonsaTe CJIOKEHHUE u BBIYMTaHUE
HaTypaJIbHBIX 4Kcell. BepHO Hconb30BaTh B peun
TEPMUHBI: cymma, claraemoe, Pa3HOCTB,
YMEHBILIAEMOE, BBIYMTAEMOE, YNCIIOBOE BBIPA)KEHHUE,
3HAQYEHHWE YHCJIOBOIO BBIPAXKEHHUS, YpaBHEHHUE,
KOPEHb YPAaBHEHHUs, IEPUMETP MHOTOYTOJIbHUKA.
VYcraHaBiuBaTh B3aUMOCBSI3HU MEXAY
KOMIIOHEHTaMH WM DPE3YJbTaTOM IIpU CIOKCHUU U
BBIYMTAHUM, MCIOJIb30BaTh MX JUIS HAXOXKICHUS
HEU3BECTHBIX KOMIIOHEHTOB JIECHCTBUU C YUCIIOBBIMU
u OyKBEHHBIMH BbIpakeHUsMH. DopmynupoBaTh
[IEPEMECTUTEIIBHOE M COYETAaTEIbHOE CBOMCTBA
CJIO’KE€HHUsI HAaTypaJbHBIX YMCEJ, CBOMCTBA HYJIA NIPU
cinoxeHnu. PopMynupoBaTh CBOMCTBA BBIYUTAHUS
HaTypaJIbHBIX YHCEI.

['paxxnanckoe U TyXOBHO-
HPaBCTBEHHOE BOCIIUTAHUE




DNeMEeHTHI alreOpbl
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UucnoBbie U OYKBEHHbIE
BBIPKCHUS

bykBeHHas 3anuCh CBOMCTB
CJIOKCHMSI ¥ BBIYUTAHUS

YpaBHeHue

3anucelBaTh CBOMCTBA CIIO)KEHHS W BBIYUTAHUS
HATypaJIbHBIX  YUCEl C  TOMOIIBIO  OYKB,
npeoOpa3oBbIBaTh Ha HMX OCHOBE  YHCIIOBBIE
BBIPAKCHUS 51 HCIIOJIb30BATh ux JUTSt
pauMoOHaNM3alUd  NUCBMEHHBIX W YCTHBIX
BBIYMCIICHUM. ['paMMaTM4ecKu BEpPHO  YUTaTh
YHCIIOBbIe U OYKBEHHBIE BBIPAKEHUS, COJIEpKalIUe
JEHCTBUS CIIOKEHUS M BBIYMTAHMS. 3alHCHIBATh
OYKBEHHbBIC BBIPAKEHUS, COCTaBISATH OyKBEHHBIC
BBIDOKEHMS 110 YCJIOBHMAM 3a4ad. Beluucisats
YHCIOBOE 3HAYeHUE OYKBEHHOTO BBIPAKECHUS IMPHU
3aJJaHHBIX 3HAYEHUSIX OYKB. BbIUNCIISATH IEpUMETpPbI
MHOTOYTroJdbHUKOB.  CoCTaBisATh  HpocCTeuIne
ypaBHEHUs IO  yClIoBUAM  3ajmad.  Pemarts
MIPOCTEUIINE YPABHEHUS HA OCHOBE 3aBUCHUMOCTEU
MEXy KOMIIOHEHTaMHU apu()PMETHUECKUX JEHCTBUH.
AHanM3upoBaTh M OCMBICIMBATh TEKCT 3aayH,
nepepopmMyIpoBaTh YCIIOBHE, U3BJICKATh
HeoOXonuMyl0  MH(OpMALUI0,  MOJEIHPOBATh
YCIIOBHE C IOMOIIBIO CXEM, PUCYHKOB, PEaJbHBIX
IPEAMETOB;,  CTPOUTH  JIOTHYECKYH)  LIETIOYKY
pPacCy)IEHUI; KpUTUYECKHU OLICHUBATH MMOJTYYCHHBIN
OTBET, OCYLIECTBJIATb CAMOKOHTPOJb, IPOBEPss
OTBET HA COOTBETCTBHE YCIOBHUIO. DBBINOIHATE
nepebop BceX  BO3MOXKHBIX  BApHAHTOB  JUIA
nepecuéra 0OBEKTOB WM KOMOWHAIIWN, BBIICIATH
KOMOWHAIMM, OTBEYAIOUIME 3aJaHHBIM YCIOBHUSM.
Uccnenosars MPOCTEUIIINE YUCIIOBbIE
3aKOHOMEPHOCTH, IIPOBOJUTH YHUCIIOBbIE
JKCIIEPUMEHTBI

Apudm

€THKa

27

VYMHOXEHUE U AeJIEHNE
HATypaJbHbIX YUCEN

27

YMHOXEHNE HAaTypaIbHbIX
4KCeJl U €T0 CBOMCTBA

BbInonHATE YMHOXKEHHE U JIEJIEHHE HaTypallbHbIX
quCcell, JEJIEHUE C OCTATKOM, BBIYUCIIATH 3HAYECHUS
creneHeld. BepHo MCHoONIb30BaTh B pe4YM TEPMUHBI:
[IPOU3BEICHNE, MHOXXHTEIb, YacTHOE, JEJIHUMOE,

IlenHOCTH HAyYHOTO MTO3HAHUS
U TPYZIOBOE BOCIIUTAaHUE




Henenue

HCJ'IGHI/IG C OCTaTKOM

VYipoliueHue BeIpaXeHUN

[Topsiiok BeIOJIHEHUS
NEUCTBUI

Crenensb uncna. KBagpar u
Ky0 umcna

w WO~
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JIeJIUTENb, CTENEHb, OCHOBAaHUME W IIOKa3aTellb
CTETNICHH, KBaJpaT M Ky0 umcia. YCTaHABIUBATh
B3aUMOCBSI3M MEX1Y KOMIIOHEHTaMHU U PE3yJIbTaTOM
[PY YMHOXXE€HHUH U JEJIEHUH, UCII0JIb30BATh UX JIS
HAaxO0JICHNs HEU3BECTHBIX KOMIIOHEHTOB JCHCTBUI
C YHUCIOBBIMH ¥ OYKBEHHBIMH BBIPKCHHUSIMHU.
dopMyIMpoOBaThH MIEPEMECTUTEIBHOE,
COYETATEIbHOE M PACHPEACIIUTEIILHOE CBOMCTBA
YMHO>KEHHSI HAaTypaJbHbIX YMCEJ, CBOMCTBA HYJS U
€IUHULIBI  [PU  YMHOXKEHHUM W JICJIICHHH.
®opMynHpoOBaTh CBOWCTBA JEJEHUS HATYPaJbHBIX
YyuCceNl. 3aluChiBaTh CBOMCTBA YMHOXEHHS U
JIEJICHUs HATYpalbHBIX YHUCENI C MOMOIIbIO OYKB,
npeoOpa3oBbIBaTh HAa HMX OCHOBE YHCJIOBBIE U
OYKBEHHBIE BBIPDQKEHHUS U HCIONb30BATh UX IS
palMOHAIM3alMM  NUCBMEHHBIX M YCTHBIX
BBIUMCIICHUM, AN YOpOUICHHs  OYKBEHHBIX
BBIDOKEHMI. ['paMMarndecku BEpHO  4YUTaTh
YHCIIOBbIE U OYKBEHHBIE BBIPAKEHUS, COJIEPIKALIUE
JICUCTBUS YMHOXEHHUS, IEJICHHUS U cTeneHu. Yurarh
U 3alHChIBaTh OYKBEHHBIE BBIPAXKEHUS, COCTABISAThH
OYKBEHHBIE BBIpQXEHHUSI TIO0 YCIOBUAM 3ajad.
BbruncnsaTe  uncioBoe  3HaueHHE  OYKBEHHOTO
BBIDOKEHHMS TPU 3aJIaHHBIX 3HAYEHHSIX OYKB.
CocTaBnsATh ypaBHEHHMS 110 YCIOBHAM 3aAa4. Pemath
MPOCTEUIIINE YPAaBHEHUSI HA OCHOBE 3aBUCHUMOCTEM
MeX1y KOMIIOHEHTaMH apu(PMEeTUYECKUX TeUCTBUH.
AHamM3UpoOBaTh M OCMBICIMBATh TEKCT 3ajayH,
nepeGopMyIHpoBaTh yCJIOBUE, W3BJICKATh
HeoOXoaumMyro  WHGOpMAIIO,  MOJACIUPOBATH
YCJIOBHE C IMOMOULIBIO CXEM, PUCYHKOB, PEaJbHBIX
MPEIMETOB;  CTPOUTh  JIOTUYECKYHD  LEMOYKY
PacCyX)IEHUI; KpUTUYECKHU OLIEHUBATH MO yYECHHBIN
OTBET, OCYUIECTBIATH CaMOKOHTPOJb, MPOBEPSs
OTBET Ha COOTBETCTBUE YCJIOBUIO. BBINOIHATH
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nepebop BceX  BO3MOXKHBIX  BApUAHTOB LIS
nepecuéra 00BEKTOB WM KOMOWHAIWH, BBIICIATH
KOMOWHAIIMH, OTBEYAIONINE 3aJaHHBIM YCIOBHUSIM.

Harnsnnas reometpust

Uccnenosars MPOCTEUILINE YHUCIIOBbIE
3aKOHOMEPHOCTH, IIPOBOJUTH YU CJIOBbIE
SKCIIEPUMEHTBI
12 [Tnomanu u o0bEMBI 12 Pacno3naBate Ha 4eprexax, puUCYyHKaX, B|lLleHHOCTH Hay4YHOTO MO3HAHUS
OKpyKaromeM MUpPEC TCOMCTPUUCCKHUC (bI/IprBI, U ACTETUUYECKOE BOCIIUTAHUE
dopmyIisl 2 HMMEIOLIHE bopmy MIPSAMOYT'OJIBHOTO
napajuie/IenuIeaa.
H_]]O]_uazu,_ CD()pMy_]'Ia IJIO1L A 2 HpI/IBOI[I/ITL IIPpUMCPLBI aHaJIOT'OB KY6a,
IPSIMOYTOJIbHUKA MMPpAMOYT'OJIBHOT'O MapalICJICIMUIICAa B OKPYKaroIeM
Enununer usmepenus 3 MHPC.
Iomanei N300paxkaTh MpsSMOYTOJIbHBIN Mapaljiesienumnes
TIpsIMOYTOJIbHbIi 1 OT pYKM U C MCIOJIb30BAaHUEM YEPTEKHBIX
napasuIeIIeIUIe T WHCTPYMCHTOB. 5
O6BeMEL O6beM 4 N3o06paxats ero Ha kierdyaroil Oymare. BepHo
[PSMOYTOJILHOTO HCIIOIL30BAT B PEYH TEPMHUHBL: dbopmyia, IIomans,
napasiesenumesa 00B€M,  paBHble  GUTYpPBl,  OPSIMOYTOJBHBIN

napajuienenunen, Kyo, rpaHu, péopa U BEpIIMHBI
IPSIMOYTOJIBHOTO TIapajuIeIeHIIe .
MonenpoBaTh HECIOXKHBIE 3aBHUCHUMOCTH  C
MOMOIIBIO  (DOPMYJI; BBIMOJHATH BBIYUCIEHUS IO
dbopmynam. Oymary, MIaCTUINH, POBOJIOKY U Jp.
I'pamMmaTuyeckd BEpHO 4YHMTaTh HCHOJIb3yeMbIe
¢dopMynbl.  BpluucnsaTh  IUlomanM - KBaApaToB,
IPSMOYTOJIbHUKOB U TPEYroJbHUKOB (B
IPOCTEHIINX  CcIay4asiX), HCIONb3yd (OpPMYJIbI
IUIOINAJM KBaJpara U MPsSMOYrojbHUKA. BripaxaTs
OJIHU €IMHUIIBI U3MEPEHUs TUIOUIaI Yepe3 Apyrue.
Bbruucnare 00bEMBI Ky0a U NPSMOYTOJIBHOTO
napajuieJienumnesa, Mcroib3ys ¢GopMyiasl 00BEMa
Ky0a 1 MpsIMOYTOJIbHOT'O NapaljieNienuIe/a.
BoipaxkaTe OIHM €OUHMIIBI M3MEpeHHus 00bEMa
yepe3  gpyrue.  MopenupoBaTh  H3y4aeMble
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Tr€OMETPUUYECKHE OOBEKTHI.

BrinonnsaTe nepedop Bcex BO3MOKHBIX BAPHAHTOB
oI mepecuéta  OOBEKTOB WM KOMOWHAIIWM,
BBIJEIATh KOMOHMHAIIMH, OTBEYalollhe 3aJaHHBIM
YCJIOBHAM. BBIYHCIIATH paKkTOpHAIIBI.

Hcnonws3oBarh 3HAHHUS O 3aBUCUMOCTSIX MEXKIY
BEJIMYMHAMU CKOPOCTh, BpeMs, IyTh MPU PEUICHUU
TEKCTOBBIX 3a/1au AHAJIM3UPOBATb U OCMBICIUBATH
TeKCT 3amauyu, ImepedopMyIupoBaTh YCIOBHE,
HU3BJIEKATh HEO0OXOIUMYIO nH(}OpMAIHIO,
MOJICJIUPOBaTh  YCJIOBHE C TOMOIIBIO  CXEM,
PUCYHKOB,  pEaJIbHBIX  IMPEIMETOB;  CTPOUTH
JIOTUYECKYIO0 IIETIOYKY PACCYKIEHUN; KPUTUYECKU
OIICHUBATHh TIOJIYUYCHHBIA OTBET, OCYIIECTBISATH
CaMOKOHTPOJIb, MPOBEPSS OTBET HAa COOTBETCTBHE
YCJIOBHIO. BBINOTHATH MPUKUAKY U OLEHKY B XOJI€
BBIYMCIICHHUI

Apudmernka

23

OOBIKHOBEHHBIE IPOOH

23

OKpy>KHOCTb U KpyT

Jlonmu. OGBIKHOBEHHBIE IPOOH

CpaBnenue npobeit

[IpaBunbHbBIE N
HeNpaBUWIbHbIE poOu

CrnoskeHue U BEIYUTAaHHUE
npobeii ¢ 0TMHAKOBBIMH
3HAMEHATESIMU

w WWIEN

Jlenenue u 1pobu

N

CMelranubie 9ncia

N

CI10)KeH1Ee U BEIUMTAHUE
CMEIIaHHbIX YUCEI

Pacno3snaBate Ha 4eprexax, pHUCYHKax, B
OKpY)KalOIleM MHpe TIeoMeTpUyeckue (QuUrypsl,
uMerolme GopmMy OKpyKHOCTH, Kpyra.

[IpyBOoINTE NpUMEPHI AHAJIOIOB OKPYKHOCTH,
Kpyra B  OKpYXaloIleM MHpe H300paxkaTh
OKPY)KHOCTB C UCIIOJIb30BaHUEM LIUPKYJIs, 1a0I0Ha.
MopenupoBaTe ~ M3y4aeMble  T€OMETPUYECKHE
00BEKTHI, HCMONb3ysd Oymary, MpOBOJIOKY M Jp.
BepHo ucnonb30BaTh B peun TEPMUHBI OKPYKHOCTb,
KpYT, UX Paflyc U AMAMETP, 1yra OKPYKHOCTH.

MopnenupoBaTth B rpauuecKkod, MpeIMeTHOU
(opme NOHATHUS U CBOWCTBA, CBSI3aHHBIE C TIOHATHEM
J10J1i, OOBIKHOBEHHOM poOu. bepHe rcnons30BaTh B
peud TEPMHHBL: JI0Ji1, OOBIKHOBEHHas JpoOb,
YUCIIUTENb W 3HAMEHAaTeNb IpoOu: MpaBUJIbHAS U
HEMpaBUWIbHAs IPOOH, CMEIIAHHOE YHCIIO.

['pammaTHUeCcKH BEpPHO YUTATh 3aIllUCH JpoOei u
BBIpOXEHUI, coJlepKaluX 0ObIKHOBEHHBIE IPOOH.

pr,HOBOG BOCIIUTAaHUC U
9KOJOTHYC€CKOC BOCIIMTAHUC
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BelinonuaTe CJIOYKEHUE u BBIYMTaHUE
OOBIKHOBEHHBIX  Jpo0eit c OJINHAKOBBIMU
3HAMEHATEJSIMH, MPE0O0Pa30BbIBATh HEMPABUILHYIO
IpoOb B CMENIAHHOE YMCIIO M CMEHIAHHOE YHUCIIO B
HENPaBUIbHYIO IPOOK.

Hcnonbs3oBaTk CBOMCTBO JEIECHHUS CYMMBI Ha
YUCJIO I pAllMOHAJIM3alMKU BbIYMCIEHHM. PemaTte
TEKCTOBBIE 3a/1a4l apU(PMETHYECKUMH CIIOcoOamMu.

AHanmM3upoBaTh, OCMBICIMBATh TEKCT 3aJ1a4H,
nepegopmMyIpoBaB YCIIOBHE, U3BJICKATh
HEO0OXOIUMYIO uH(pOpMaLIHIO MOJEJINPOBAThH
YCJIIOBHE C IIOMOIIBIKD CXEM, PUCYHKOB, PEaJbHBIX
MPEAMETOB;  CTPOUTH  JIOTHUECKYH)  LIEHOYKY
PacCyX)IEHUI; KpUTUYECKHU OLICHUBATDH MMOJTyYCHHBIN
OTBET, OCYIIECTBIISTh CAMOKOHTPOJb IPOBEPSs
OTBET Ha COOTBETCTBUE YCIIOBUIO.

BbInonHATe NOpUKUAKY U OLEHKY B  XOJ€
BBIYHCIICHUSL.

13

JlecsiTuuHble ApOOH.
CroxeHne U BEIYUTAaHHE
JECATUYHBIX Tpo0ei

13

Z[eCHTI/ILIHaH 3allncChb I[pO6HI:>IX
YHUCCJI

CpaBHEHHE TECATUUHBIX
napo0eit

CI10)KeHre U BEIUUTAHUE
JECSITHUHBIX Apo0eit

[TpuOnmxEHHbIE 3HAUECHUS
yuces. OKpyrieHue 4ncesn

Wl o1 w N

3anuceiBaTh W YATATh JCCATHYHBIC JIPOOH.
[IpencraBiasTh OOBIKHOBEHHBIE JpOOM B BHUIE
JIECATHYHBIX U JCCATHYHEIC B BUJIE OOLIKHOBEHHBIX.
Haxoauth JIECATUYHBIC npUOIKEHUS
OOBIKHOBEHHBIX IpoOei. CpaBHuUBaTh 51
YVOOPSAOYMBATh JAECATUYHBIE ApoOu. BeIMomHATH
CJIO’)K€HUE, BBIYMTAHUE M OKPYTJICHUE JEeCATUYHBIX
npoOeil. BBIMOTHATh MPUKUAKY U OLEHKY B XOJe
BBIYMCIICHHI. Hcmons3oBaTh SKBHUBAJICHTHEBIC
MIpEJICTaBICHUSI IPOOHBIX YHCET MPU UX CPAaBHEHUH,
MpU BBIYUCIICHUSX. BepHO HCMOIB30BaTh B peuu
TEPMHUHBL: JECATHYHAS TPOOb, pa3psabl TECATUIHON
IpoOH, pa3lIoKEHUE JeCATUYHOM npodu 1o
paspsaaM, MOpUOMIKEHHOE 3HAYEHHWE 4HClIa C
HEJOCTaTKOM (C M30BITKOM), OKPYIJICHHE YHCIIa JI0
3aIaHHOTO paspsana. ['paMMaTuyecku BEPHO YUTATh

dusnyeckoe BOCIIUTAHUE,
(dbopmMHpoBaHUE KYIbTYPbI
3I0pPOBbS U YMOLIMOHAIILHOTO
OJaromnony4usi, HIEHHOCTH
HAy4YHOTO MO3HAHUS
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3alMCH  BBIPAKCHUH, COACpKAIIUX JICCATHYHBIC
Ipoowu. Pemarp TEKCTOBBIC 3a/1a4n
apU(PMETHYSCKHUMHU CIOCO0aMHU. AHAIN3UPOBATh U
OCMBICIIMBATh TEKCT 3ajJa4H, nepedopMyIupoBaTh
yCJIOBHE, M3BJICKaTh HEOOXOIMMYIO HH(OpMAIIHIO,
MOJICTIMPOBaTh ~ YCIOBHE C TIOMOIIBIO  CXEM,
PHCYHKOB,  PEaIbHBIX  MPEIMETOB;  CTPOUTH
JIOTHYECKYIO IIETIOYKY PACCYKICHUN; KPUTHUCCKU
OLICHMBATh TOJIyYCHHBIH OTBET, OCYIIECTBIAThH
CaMOKOHTPOJIb, MPOBEPSISI OTBET HAa COOTBETCTBHUE
YCIIOBHUIO

Harn

saHa

reoM

26 YMHOXEHUE U ICIICHUE 26 BBINONMHATE YMHOXKEHHE W JIEJICHUE JECATHYHBIX [ DCTETUYECKOE BOCIUTAHUE,
JECSITUUHBIX Apobeii ApoOei. BBINMONHATL NPUKHMIKY W OLEHKY B XOJE|rpaykJaHCKOE U TyXOBHO-
YMHOK€EHUE AeCATUYHBIX 3 Bbruncienuil. [Ipeacrasisarb 0ObIKHOBEHHBIE IPOOH | HpaBCTBEHHOE BOCIIUTAHHE
npobeii Ha HATypalbHbIE B BUJIE JECATUYHBIX C TOMOLIBIO ACJICHUS YUCIUTENS
yucia OOBIKHOBEHHOH JIpOOH Ha €€ 3HAMEHATEb.

Jlenenue necATUUHBIX IpoOei 3]
Ha HAaTypaJIbHbIE YHCIIa

YMHOKEHUE NECATUUHBIX 5
napo0eit

JleneHnve Ha TECATUYHYIO 7
Ipo0b

Cpennee apudpmeTnyeckoe 5

17 HNHcTpymeHTsI 11 17 OObsicHATh, 4TO Takoe mpoueHT. llpeacraBmsars|[laTpuoTnyeckoe BocuTanue,
BBEIYUCIIEHUN U I/ISMepeHI/Iﬁ MMPOLCHTHI B )Ip06$IX u I[pOﬁI/I B MPOLCHTAX.|[IECHHOCTHU HAQy4YHOTO IIO3HAaHUs
MUKpOKaJIbKYyIATOP 2 OcymectBnare nouck wuHpopmanuu (B CMUN),

TIpoLeHTbI 6 CoJiepKallel JaHHbIe, BBIPAXKEHHBIE B ITPOLICHTAX,
MHTEpPIPETHUPOBaATh UX. Pemiare 3aaun Ha MPOLIEHTHI
u 7apoOu (B TOM 4YHCIE 3aJayd U3 peallbHOMN
Vrou, Hpamod n 3 NPaKTUKM, HUCIOJIB3YS TpU  HEOOXOIUMOCTH
KaJIbKYJISITOD). IIpoBouTH HECJIOKHBIE

Pa3BEPHYTHIMN YIOJL.
UepTEKHBIN TPEYrOJIBHUK

HUCCICI0BaHUs, CBA3aHHBIC CO CBOMCTBaMH ,[[pO6HBIX




N3smepeHnue yrios.
Tpancnoprup

Kpyrossie quarpammsl

16

quCcell, ONMUPAsACh HAa YUCIIOBBIE SKCIIEPUMEHTHI (B
TOM UYHCI€ C HCIOJB30BAHUEM KAJIBKYJATOPA,
KOMIIbIOTEpa). BBIMONHATE NPUKUAKY U OLIEHKY B
X0Je BbIYMCIICHMI. PacnosHaBarh Ha uepTexax,
PUCYHKaxX, B OKpPY)KAIOIIEM MHPE pa3HbIe BHJbI
yrioB. IIpuBoauTh nIpUMEpPHl AHAJIOIOB  3THUX
reOMETPUUECKUX (GUTYp B OKPYKAIOLIEM MHMpE.
N300paxkaTh yribl OT PYKH U C HCIOJIb30BaHUEM
4epTEKHBIX MHCTPYMEHTOB. M300pakaTh yriibl Ha
KJIeT4aToM Oymare.

MognenupoBaTh pa3inuuHble BUAbl YIIoB. BepHo
HCIIOJIB30BaTh B PEYM TEPMHUHBL: YroJl, CTOPOHBI
yria, BepUIMHA yriyia, OUCCEeKTpuca yria; HpsMoi
yroja, OCTpBIM, TYNOH, pPa3BEPHYTBIA  YIUIBL;
YepTEKHBIN TPEYTOJIbHUK, TpaHcnoptup. U3mepsars
C IIOMOIIbIO HHCTPYMEHTOB U CPABHUBAThH BEIIMYHHbI
yriaoB. CTpouTh YIUVIBI 3aJaHHOM BEIMYHMHBI C
OMOMUIbIO TpaHcnopTupa. M3pnexkars nupopmanmo
U3 TabJMIl U AUarpamMM, BBITOJIHATE BEIYUCICHUS 110
TaOJIMYHBIM ~ JAaHHBIM, CpPAaBHUBATb BEJIUYUHBI,
HaXOJUTh HauOOJbIINEe U HAUMEHbIINE 3HAYCHUS U
Ip. Beimonusats cOop uHGOpMAMKM B HECIOXKHBIX
cllyyasix, OpraHM30BbIBaTb HMH(OpMaIMIO B BHUJE
TabJIMIl ¥ JauarpaMm, B TOM YHCJIE C TOMOIIBIO
KOMIIBIOTEpPHBIX Iporpamm. IIpuBoauTe npumepsl
HECJIOXKHBIX ~ KJIAacCU(pUKAUUN U3  pa3IUyHBIX.
MopenupoBaTe pasiuyHble BUABI YINIOB. BepHO
HCIIOJIB30BaTh B PEYM TEPMUHBI: YIOJ, CTOPOHBI
yria, BEpUIMHA yriia, OUCCeKTpuca yria; MpsMOR
yIroja, OCTpBIM, TYNOH, pPa3BEPHYTBIA  YIUIBL;
YEPTEKHBIN TPEYrOJBHUK, TpaHcopTup. M3mepsars
C IIOMOIIIBIO HTHCTPYMEHTOB U CPABHUBATH BEITMYHUHBI
yriaoB. CTpouTh YIUVIBI 3aJaHHOM BEIMYMHBI C
MOMOIIbIO TpaHcnopTupa. M3pnexkars nupopmarmo
13 TabJMII M AMarpamMM, BBITOJIHATH BEIYUCICHHS 10
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TaOJMYHBIM  JAHHBIM, CpPaBHUBAaTb BEJIMYUHBI,
HAXOJUTh HauOOJbIINE U HAUMECHBIINE 3HAYCHHUS U
Jp. BemonsaTe c60p MHGOpPMALMU B HECIIOXKHBIX
cllydasix, OpraHM30BbIBaTb HMH(OpMAIMIO B BHUJC
TAaOMUI] W JIUarpaMM, B TOM 4YHCIE C I[OMOUIbIO
KOMIIBIOTEPHBIX IporpamMm. I[IpuBoauTH mnpumepbl

HECJIOKHBIX ~ KIacCU(pUKAUUK U3  Pa3IUYHBIX
o0nacreil )Ku3Hu
16 [ToBTOpEHME. 16
Kuaacc 6
20 JleTMMOCTh YHCell. 20 @opmyUpoBaTh  ONpeleneHus  aenurens  U|{Pu3n4ecKoe BOCHUTAHHUE,
Y MPU3HAKU AeIMMOCTH. [loKa3bIBaTh U OIPOBEPraTh
TIpusHaxu femamocty Ha 10, 3 p A il posep 3710pOBBS ¥ YMOIHOHAIEHOTO
Ha S 1 Ha 2 C TOMONIBIO KOHTPIPUMEPOB  YTBEPKICHHA  O|Graromomydus, LEHHOCTH
€JIMMOCTH YHUCEIL. Kiaccuduuposars
[Ipusnaku genumocty HA 9 u 2 A , (1) p HaydHOTO MMO3HAHHA
a3 HaTypaJibHble uucina (4€THbIE U HEYETHbBIE, 110
ocTtaTkaMm OT JeneHust Ha 3 u T. m.). MccnenoBath
[IpocTtsle u cocTaBHBIE UnCIa 2 .
npocreimue YHCIIOBBIE 3aKOHOMEPHOCTH,
< Paznoxenne Ha IpocThIe 2 IIPOBOJIUTH YHMCIIOBbIE HKCIIEPUMEHTHI (B TOM YHCIIe
= MHOKHTCIIA C HCIOJb30BaHHEM KAJIBKYJSTOPA, KOMIIBIOTEPA).
5 HauOonpumit o0mmii 3 BepHO uCnosb30BaTh B peu4d TEPMUHBL: JCIUTEIb,
é AenuTens. BzanMHo npocTsie KpaTHOE, HanOOIBIINH o01mit JIETTUTEND,
= qucia. HalMeHblIee oOllee KpaTHOe, IPOCTOE YHUCIIO,
f:’" Hanwmensbinee obmiee kpatHoe 5 COCTAaBHOE YHCJIO, Y6THOE YHCIIO, HEYETHOE YHCIIO,

B3aUMHO  TpOCThIE  4YHCIA,  YUCIA-OJU3HEIbI,
pa3JoXKeHue Yncia Ha IpoCcTble MHOKUTENH. PeriaTh
TEKCTOBbIE 3aJauu apu(METHUECKUMH CIIocoOaMu.
BoimonHsaTe nepedop BceX BO3MOXKHBIX BapUaHTOB
uig  mepecyéra  OOBEKTOB MM  KOMOMHAIMH,
BBIIETISITh KOMOMHAILIMM, OTBEYAIOUIME 3aJaHHBIM
ycnoBusM. Berumcensats  gaxtopuansl. HaxoauTs
o0beANHEHHEe U  [epeceueHue  KOHKPETHBIX
MHOKECTB. [IpMBOINTH TNpUMEpPHI  HECIOXKHBIX
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KJIaccupuKanuii U3 pa3IMYHbIX 00JacTe KU3HH.
NnmoctpupoBaTh  TEOPETUKO-MHOKECTBEHHBIE U
JIOTMYECKHE MTOHATHS C TIOMOIIBIO AUArpamMm Dijepa
— Benna

22 CnoxxeHue 1 BbIYUTAHUE 22 DopmyJIUpOBATH OCHOBHOE CBOMCTBO | DKOJIOTUYECKOE BOCIIUTAHUE,
npobeii ¢ pasHBIMU OOBIKHOBEHHOM  Apo0OM, IpaBUIa  CPaBHEHMS,|[EHHOCTH HAYyYHOIO MO3HAHMS
3HaAMEHATEISIMU CIIOKCHHSI M BBIUUTAHUS OOBIKHOBEHHBIX JPOOEH.

OcCHOBHOE CBOMCTBO IpoOH 2 [TpeoOpazoBbIBaTH OOBIKHOBEHHBIC Ipoowu,
Coxkparenue apobeit 3 CpaBHUBATh W YIOPSAOYMBATH UX. BI)IHOJIHiITI)
= CIIOKEHHE M BBIYMTAHUE OOBIKHOBEHHBIX Ipo0eil u
[IpuBenenue npobeit k 3
CMEIIaHHBIX Yncels. ['paMmaTidecku BEpHO YUTATh
o011eMy 3HaMEHaTEeII0
3alKiCy HEPAaBEHCTB, COJEP)KAIIUX OOBIKHOBEHHBIE
CpaBHeHue, CII0KEHUE U 7 .
9 JIpoOH, CYMMBI M Pa3HOCTH OOBIKHOBEHHBIX JApOOEH.
BBIUHUTaHUE Apo0eii C
Pemarp TekcToBble 3amaun  apuMETUYECKUMU
pa3HBIMU 3HAMEHATEIISIMU.
C criocob0aMu. AHAJIU3UPOBATh U OCMBICIUBATH TEKCT
JKEHUE W BBIYMTAHU
JIOXKCHUC anue 7 3a1aun, nepegopMyIupoBaTh yCIOBHUE, HU3BJICKATh
CMEIIaHHBIX YHCEeT
HEeoOXoMuMyH0  WH(OPMALHIO,  MOJCIHPOBATH
YCIIOBHE C TOMOIIBIO CXEM, PUCYHKOB, peajbHBIX
MPEAMETOB;  CTPOUTH  JIOTHYECKYHO  IIETIOUKY
PacCyXJI€HUI; KpUTUUECKH OLIEHUBATH MOJTYYCHHBIN
OTBET, OCYIICCTBJISITh CAMOKOHTPOJb, TMPOBEPSs
OTBET HA COOTBETCTBUE YCIOBUIO. BBINOIHATH
MPUKUJIKY W OLEHKY B XOJIe BBIYMCIICHUM.
BremonusaTe nepebop BceX BO3MOMKHBIX BapHAHTOB
Juist  mepecy€éra  OOBEKTOB WM  KOMOMHAIMM,
BBIIETISITh KOMOWMHAIIMM, OTBEYAIONINE 33aJaHHBIM
yCJIOBHAM. BbUUCIATH pakTopuraibl

32 YMHOXEHUE U ICTICHNE 32 dopmynupoBaTh MpaBUiia YMHOXKEHHUS U JAeneHus |['paxkaaHCKoe U TyXOBHO-
OOBIKHOBEHHBIX JIPOOEit OOBIKHOBEHHBIX Jp00O€H. BBIIOMHATE YMHOKEHHUE U |HPaBCTBEHHOE BOCIIMTAHHE
YMHOXeHUE Apooeit 5 JieJieHue OOBIKHOBEHHBIX JpO0E€ M CMEIaHHBIX
Haxosk/1eHne Apo6H OT Yncia 4 gyrcen. HaxoauTs ApoOb OT 4HCla U YUCIO IO €ro




[Ipumenenue
pacnpeesuTenbHOro
CBOMCTBA YMHOXEHUS

B3aumuo oOpartHbie uncia

Henenue

Haxoxnenue uncna mo ero
npobu

JlpoOHble BhIpaXKeHUS

BN g1
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npobu. ['paMMarnuecku BEpPHO YHUTATh 3alHCH
MIPOU3BEICHUN U YaCTHBIX OOBIKHOBEHHBIX JIPOOEH.
Pemate TekcTOBBIE 3amauu  apuDMETHUCCKUMU
criocobamu. [TpoBOANTH HECTIOKHBIE UCCIICIOBAHUS,
CBSI3aHHBIE CO CBOWCTBAMH JIPOOHBIX  YHCEII,
OMUPAsICh HAa YUCIIOBBIE HIKCIIEPUMEHTHI (B TOM YHCIIE
C HCIOJB30BAaHUEM KaJIBKYJIATOPa, KOMITBIOTEPA).
UccnenoBate W oOmnuchiBaTh CBOMCTBA MHPAMUL,
MPU3M, HCIOJB3ySd JKCIIEPUMEHT, HaOJ0IeHue,
U3MEpEHNUE, MOJIETIMPOBAHHUE. Hcnonn3oBaTh
KOMIIBIOTEPHOE MOJICTTUPOBAHUE U SIKCIIEPUMEHT JJIsI
U3YYEHHUs CBOMCTB 3TUX 00BEKTOB. MonenupoBaTh
MUPAMUJIBI, MIPU3MBI, UCIIONb3Ys Oymary,
IJIACTWJIMH, MPOBOJIOKY H 1p. M3roraBiuBarb
MPOCTPAHCTBEHHbIE  (UTyppl U3  Pa3BEPTOK;
pacmo3HaBaTh Pa3BEPTKH NUPAMUIbI, MPU3MBI (B
YaCTHOCTH, Ky0a, PSIMOYT'OJIBHOTO
napajuienenunena). Pacrno3HaBaTe Ha uepTexax,
PUCYHKaX, B OKpPYXalOLIEM MHpE MUpaMUJBI,
npusMbl. [IpuBOANTH HOpUMEPH AHAIOTOB 3TUX
TeOMETPUUYECKUX PUTYP B OKPYKAIOIIEM MUPE

19

OTHO1IEHNS U TPOIIOPLIUN.

19

BepHo ncnonb30BaTh B pe4d TEPMHUHBI: OTHOIIEHHE
qucesl, OTHOUIEHHE BEIMYMH, B3aUMHO OOpaTHbIE
OTHOLIECHMsI, IPONOPLHUs, OCHOBHOE CBOWCTBO
BEPHOW MPONOPIHUH, NPSIMO MPONOPIHOHATbHBIE
BEJIMYNHBI, o0paTHO IIPONOPLIOHAJIBHBIE
BEJIMYMHBI, MaclITal, AJIMHA OKPYKHOCTH, TJIOIIA/h
Kpyra, map u cdepa, ux UeHTpP, PaJUyC U TUAMETP.
Hcnonb30BaTh MOHATHS OTHOLIEHUS U IPONOPILUU
npu peuieHMH 3azad. lIpuBoauth  mpuMeEpbl
MCIOJIb30BAaHUsl OTHOIIEHUH B IPAKTHKE.

OCTeTHYECKOE BOCIIUTAHHE,
[IEHHOCTH HAyYHOTO MO3HAHUS

OTHOIIEHUSI

Hcnonp30BaTh MOHATHE MaciiTad npu peuIcHUU
MPAKTUICCKUX 3aaa4. Berauncnars AJIAHY
OKPY?KHOCTH U TUIOIIAJAb KpyTra, UCIIOJIb3Yyd 3HAHUS O
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[Iponopuumn. 2 npuOMKEHHBIX 3HAUYCHUAX yucel. PemaTts 3amaun
[oBropenue. Pemenne 3aad. 1 Ha IIPOLICHTHI U IPOOH COCTABICHUEM IIPONIOPIHH (B
OGo61enne MaTepuana Il TOM 4HCI€ 3aJa4yd M3 pPEATbHOW IPAKTUKH,
4eTBepTH UCIIOJIB3YS TIPU HEOOXOIUMOCTH KaIbKYIIATOP)
[Ipsimast u oO6paTHas 4
MPONOPLUOHATIbHbIE
3aBUCUMOCTH
Maciura6 2
Harnagaas JltiHa OKpy)KHOCTH U 2
reOMETPUS [LIoraAp Kpyra
ap 3
13 [TonoxurenbHbIE U 13 Bepno  wucnone3oBartb B peun  TepMmuHbL: |[larpuoTnueckoe BocUTaHuUE,
OTPULATCIIBHBIC YKUCJIA. KoopAauHaTHas IIpsAMasd, KOOpArWHaTa TOYKH HA|TpyaOBOC BOCIIMTAHHE
Koopaunatsl Ha npsiMOiA. 3 NpSIMOM, MOJOKUTEIBHOE YHUCIIO, OTPULATEIbHOE
T1pOTHBOIOIOKHbIE YACIIA 2 YHUCIJIO, INPOTUBOIOJIOXKHBIE YHCIA, LEJI0€ YHUCIO,
Mozy/b ancna 5 MOAYJIb qyucna. [IpuBoauThH MIpUMEPBI
KCIIOJIb30BaHUS B OKpY>Karolem MHpE
CpaBHeHHe dncen 3 HONIOKUTENBHEIX M OTPMUATEIBHBIX  YHCEN
N3menenue Benuuna 3 (Temmeparypa, BBIUTPHIII-TIPOUTPHIII, BBIIIC-HUXKE
< ypoBHS Mops U T. 1.). M300paxaTh TodkamMu
é KOOPIMHATHOW  MNPAMOW  IOJOXHUTEIBHBIE U
5 OTpHULIATEIIbHbIE palnMoHalIbHbIE YHUCIa.
= XapakTepru3oBaTb  MHOXECTBO  LEIBIX  YHUCEIL
'E‘ CpaBHMBaTh TOJIOKUTEIbHBIE W OTPULIATEILHBIE
f:’" yucna. ['paMMarMdyecku BEpHO YHTaTh 3alHCH
BBIDOKEHMM, COAEpKALUIUX IOJOKUTEIbHbIE U

oTpulaTeNIbHble yncaa. MoenupoBaTh HUIMHIPHI,
KOHYCBI, HCIIOJIb3Ys OyMary, IiIacTUIINH, IIPOBOJIOKY
u 1p. 3rotaBnuBath NpocTpaHCTBEHHBIE (DUTYPHI U3
pa3BEPTOK; pacCIO3HABaTh pPa3BEPTKU IWIMHIPA,
KoHyca. Pacro3HaBaTh Ha uepTekax, pUCyHKax, B
OKpYXaloIlleM  MHUpP€  IWIHHAPHL,  KOHYCHI.
[TpuBoaUTH PUMEpHI aHaJIOrOB ATUX
reOMETPHUYECKUX (UTYp B OKPYKAIOIIEM MHMpE.
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CoOTHOCUTH TPOCTPAHCTBEHHBbIE (UTYPHI C HUX
MPOCKIUAMH HA IJIOCKOCTH.

11 CrnosxeHue 1 BHIYMTAHNE 11 @opMynHMpoBaTh NPAaBUIIA CIOKEHU U BbluuTaHus |L[eHHOCTH HaydHOIO MO3HAHUS
ITIOJIOXKUTCIIBHBIC 1 IIOJIOKUTCIIBHBIX n OTpUIATCIIbHBIX qUCCII. |1 @HSHHGCKOG BOCIIHUTAHUE,
OTPULIATEIILHBIX YUCEI BelinonssaTe CJIOJKEHUE u BBIYUTAHUE |(hopMHUPOBAHHUE KYIIBTYPHI
Crnosxenue 4ncen ¢ TOMOIIbIO 2 TNOJIOXKUTENbHBIX U OTPUUATENILHBIX  UUCEIL. |371600Bbs H SMOLHOHAIBHOTO
KOOPJAMHATHOM MPSIMOI1 I'pamMaThueckn BEpHO 4YMTATh 3allMCH CYMM H 6I1AronomyYHs
Crnoxxenue OTpPHULATEIILHBIX 2 paBHOCTeﬁ, CoACpIKAIINX IIOJIOKUTCIIBHBIC u
qyucen OTpULIATENIbHBIE 4YHuCiIa. YuTaTh M 3aIUCHIBATh
CJI0KEHNE YNCEN C PA3HBIMH 3 OyKBEHHBIEC BBIPRKEHUS, COCTABIATh OYKBEHHBIE
3HAKAMHU BBIDOKEHMS 110 YCJIOBHMAM 3a4ad. Beluucisats
Berumranme 4 YHUCIOBOE 3HAYEHHE OYKBEHHOI'O BBIPAKEHHS IPH

3aJJaHHBIX 3HaueHUsX OykB. COCTaBIATh ypaBHEHUS
o  ycinoBwsM  3ajmad. Pemare  mpocredmue
YpPaBHEHUs Ha OCHOBE 3aBHCHUMOCTEH MEXIY
KOMIIOHEHTaMH apu(pMeTHYECKHX JEHCTBHH.
Haxomute [uMHY OTpe3ka Ha KOOPAMHATHOMU
IIPSIMOM, 3Hasi KOOPAMHATHI KOHIIOB 3TOI'O OTPE3Ka.
Pacrio3naBate Ha  uyepTekax, PpHUCYHKaX, B
OKPY)KaIoIleM  MHUpPE  IIPU3MBI, LUITUHIPBI,
NMpaMu/bl, KOHYChl. Pemate TEKCTOBBIE 3a1auu
apu(pMETHYECKUMH crIoco0aMu

12 YMHOXEHUE U JCIICHUE 12 dopMynMpoBaTh MpaBWIa YMHOXKEHUSA U JeneHusd | [ paxkaaHckoe U JyXOBHO-
ITOJIOKUTCIIBHBIX U ITOJIOKUTCIIBHBIX nu OTpUIATCIIBHBIX YUCCII. HPaBCTBCHHOC BOCIIUTAHUEC
OTPULIATEIBHBIX YUCEI BelnonssaTe YMHOKEHHE u JiefieHue
YMHOKEHHE 3 MOJIOKUTEJIbHBIX M OTPHUUATCIBHBIX  YHCEIL
Tlenenue 3 Bbluucnate  uMciaoBOe  3HaueHHE  JIPOOHOTrO

BBIpOKEHMS. [ paMMaTH4EeCKN BEPHO YUTATh 3aIIUCU
PaunonaneHbIe Uyncna 3 o

[IPOU3BEICHUN u YaCTHBIX, coJepaKaIux
CBoiicTBa AEWCTBUH C 3

pallnOHAJIbBHBIMHA YUCIIaMHA

MOJIOKUTCIIBHBIC n OTpULATCIIbHBIC qucia.
XapaKTepI/BOBaTB MHOX>XECTBO panrOHAJIbHBIX
YHUCCII. Yurath n 3aIllMChIBATh 6yKBeHHBIe
BBIPpAXKCHUS, COCTABJIATH 6YKBCHHBIG BBIPpAXKCHUS 110
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YCIOBHSIM 3aJa4. BpIUMCIATH YUCIOBOE 3HAYEHHUE
OYKBEHHOT'O BBIPQXEHUS TPHU 33JaHHBIX 3HAUYECHUIX
OykB. QOpMYyIUPOBATh U 3AMUCHIBATH C ITOMOIIBIO
OyKB CBOWMCTBa JEHCTBHA C palMOHAIbHBIMU
YHUCIIAMH, MIPUMEHSATH 170:¢ JUTSt
peoOpa30BaHUIHCIOBBIX BBIPKECHUI.
CocraBnsaTe ypaBHeHMs. Pemars mnpocreuiime
YpaBHEHHS Ha OCHOBE 3aBHCHUMOCTEM MeXay
KOMIIOHEHTaMHU apudmernyeckux  JIEHCTBUM.
Pemate TekcTOBBIe 3amaun  apuMETHUECKUMHU
cnocobamu. Pemate  joruueckue  3ajadd  C
MOMOIIIBIO TpadoB

DIIeMEHTBI
anreOpsl

15

Pemenne ypaBHeHui. 15
PackpsiTHEe CKOOOK. 2
Ypok 0600611eHus u 2
oBTOpeHMs 1o Marepuany [II
4ETBEPTU

Koadppunuent 2
ITonoGHbBIE criaraemble 4
Pewrenne ypaBHeHUN. 3)

Beprno  wucnonp3oBaTh B peuyd  TEPMUHBL:
Kod(puImeHT, packpeITHe CKOOOK, TOI00HBIC
cllaraeMble, TPUBEACHUE TOJOOHBIX ClIaraeMbIX,
KOpPeHb  ypaBHEHHUs, JIMHEHHOE  ypaBHEHUE.
I'paMmaTHyecKu BEpHO YMTATh 3aIMCH YPaBHEHHM.
PackpeiBaTh  CKOOKH, yIpOIIAaTh  BBIPAXKEHUS,
BBIUUCIATh KOX(P(GUIUEHT BblpakeHus. Pemath
YpaBHEHMsI YMHO)KEHUEM WJIH JielIeHHeM 00euX ero
yacTeid Ha OJHO U TO K€ HE PAaBHOE HYJIO YHCIIO
nyTéM TMepeHoca cjaraeMoro M3 OJHOW YacTu
ypaBHEHHsI B JpYyryro. Pemars TeKCTOBBIE 3a/1a4H C
MIOMOIIBIO ypaBHEHHH. Perrate TekcToBble 3a1a4u
apu(PpMETHIECKUMHU crocofamu. [IpuBouTH
IpUMEpbl KOHEYHBIX M OECKOHEYHBIX MHOXKECTB.
Pematsb noruyeckue 3a1auu ¢ noMoIbko rpagos

HanI/IOTI/I‘ICCKOC BOCIIMTAaHUC,
HCHHOCTH HAYYHOTI'O ITO3HAHUA
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TOYEK. Yurats rpaduKu MIPOCTEUINX
3aBUCMMOCTEH.  Pemarb  TEKCTOBBIE  3ajauu
apu(METHYECKUMH CIIoco0aMU. AHAJIN3UPOBATH U
OCMBICJIMBAaTh TEKCT 3ajauu, nepedopMynnpoBaTh
yCIIOBHE, M3BJIEKaTh HEOOXOAMMYIO HH(OpMAIHIO,
MOJEIINPOBAaTh  yCIOBUE C IIOMOLIBIO  CXEM,
PUCYHKOB,  pEallbHBIX  IIPEIMETOB;  CTPOUTH
JIOTHUYECKYIO LEMOYKY PACCYKICHUW; KPUTUYECKH
OLICHUBATh IIOJIyYCHHBIM OTBET, OCYLIECTBIIATH
CaMOKOHTPOJIb, TPOBEPSIsI OTBET HA COOTBETCTBUE

Pewenne ypaBHeHuit 5
13 KoopaunaTs! Ha MJI0CKOCTH. 13 Bepno wucnonb3oBath B peud  TEPMHHBI: | DKOJOTHYECKOE BOCIHUTAHUE,
HEPIEHIUKYIAPHBIE  TPSAMbIE,  MapaJUIENbHBIE | TPYJ0BOE BOCIIUTAHHE
IpsiMble, KOOpPAMHATHAsI IUIOCKOCTh, OCh abcuucc,
OCb OpIMHAT, cTos04aras auarpamma, rpaduk.
R w IepnienIMKyIIApHBIE IPAMbBIE 2 OOBICHATD, KaKue psiMbIe Ha3bIBAIOT
g = [TapanenbHble NpsMbe 2 MEePNEHAUKYIISIPHBIMU U KaKue — NapajljieIbHbIMU,
= % Koop/MHaTHAS TTOCKOCTh 3 (dbopMynupoBaTh ux CBOMCTBA. Crpoutb
5 = NEePHNEHAUKYIISIPHBIE W MapajulelibHble MpsIMbIE C
s 9 Cronbyarblie 1uarpaMMel 2 N C
= 2 MIOMOUIbIO YEPTEKHBIX UHCTPYMEHTOB. CTpPOUTH Ha
I'pacpuxn 4 KOOPJMHATHON IJIOCKOCTH TOYKH W (QUTYpHI IO
IToBTOpEHME. 13 3aJJaHHBIM KOOpAMHATaM; OIPEACNIATh KOOPAUHATHI
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COT'JTJACOBAHO COT'JTJACOBAHO
[Iporokou 3acenanust METOANYECKOrO OOBEANHEHUS yUUTENEH 3amectutens qupekTopa no YBP
mateMaTuku MBOVY-COIII Ne 23 E.H. Kymuii
ot 27.08.2021 roga Ne 1 IIOJIITHCH ®.1.0.

I0.A. CutHuKOBa 28.08. 2021 roma
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