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INOACHUTEJIbBHAS 3AIINCKA

PaGouas mporpamMmma OCHOBHOro 001Iero oOpa3zoBaHUs MO airedpe COCTaBjieHAa Ha
ocHoBe DyHAaMEHTAJIBHOIO fA/pa colepkaHus obmero obpazoBanust u TpeOoBaHWil K
pe3ynbTaTaM OCBOEHHS OCHOBHOM 00I1e00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOMIETO
oOpa3oBaHus, mpeacTaBieHHbIX B @denepanbHOM TOCYJapCTBEHHOM 00pa30BaTelbHOM
cTaHjgapre obuiero o0pa3oBaHUs C y4€TOM OCHOBHBIX HAeHl U mojoxeHui I[Iporpammel
pa3BuTUs U GOPMHUPOBAHUS YHUBEPCAIbHBIX Y4EOHBIX AEMCTBUN Ui OCHOBHOI'O OOIIETro
0o0pa3oBaHUs, a TaKKE€ B COOTBETCTBUM C yuyeOHbIM miuaHoM MAOVY COII Ne 26 r.
Bonuancka.

Co3HaTenpHOE OBJAJCHUE YYAIIUMUCS CUCTEMOM anredpandyecKux 3HAHUM U YMEHHH
HEOOXOJUMO B MOBCEAHEBHON KU3HU ISl U3YUCHUS CMEXKHBIX JUCHUIUIMH U MPOAOIIKEHUS
oOpazoBanus. [IpakTrueckas 3HaYUMOCTh IKOJIBHOTO Kypca anredpbl 00y CIOBICHA TEM, YTO
eé O6"I)CKTOM SABIAKOTCA KOJIMYCCTBCHHBIC OTHOLICHUA I[GflCTBI/ITG.HBHOFO Mupa.
Maremarnueckass MOATOTOBKa HeoOXoAWMa [JIsi MOHUMAaHUS MPUHIIMIIOB YCTPOICTBA M
UCIIOJIb30BaHUS COBPEMEHHOUN TEXHHKH, BOCHPUITHS HAYYHBIX U TEXHUUYECKUX TMOHITHH H
I/IIlef/'I. MaremaTnka gBISI€TCS SI3BIKOM HayKH W TCXHUKH. C eé IMOMOIIbKO MOJACIIMPYIOTCA U
HN3Yy4aroTCA ABJICHUA U MPOLECCCHI, IPOUCXOAAINEC B ITPUPOAC.

Anrebpa sBIfeTCS OJAHUM U3 ONOPHBIX MPEIMETOB OCHOBHOM IIKOJBI: OHA
obecrieynBaeT U3y4yeHHE JPYrUX MOUCHUIUIMH. B mepBylo ouepeap 3TO OTHOCUTCA K
npeamMeraM CCTCCTBCHHOHAYYHOTI'O LHKJIA, B YaCTHOCTHU K (1)I/ISI/IKC. PasBurne jormueckoro
MBIIIJICHUS] YYJalIuxcst TMpu OOydyeHHH anredpe CrocoOCTBYET YCBOSHHMIO TIPEIMETOB
ryMaHuTapHoro mukia. [IpakTudyeckue yMeHUS W HaBBIKM anre0pandeckoro xapakrepa
HEOOXOIUMBI ISl TPYJO0BOHM U MpodecCHOHANBHON MOATOTOBKH MIKOJIHHUKOB.

PasButue Y ydamuxcs ImpaBUJIbHBIX HpGI[CTaBJ'IeHI/II\/JI 0 CYHIHOCTH U MPOUCXOXKICHUU
anreOpanueckux aOCTpaklMil, COOTHOLIEHWH pEaJbHOTO U HJAEAIBHOr0, XapakTepe
OTpaXEHHUS MaTeMaTU4YeCKOW HAayKOW SBJICHUH U MPOIECCOB pEaJbHOrO0 MHpA, MECTE
anreOpbl B CUCTEME HAyK M PO MaTEMaTUYE€CKOTO MOJEIUPOBAHNS B HAYYHOM MO3HAHUU U
B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS ydalllMXCs U KauyecTB
MBIIIJIEHUS, HEOOXOAUMBIX ISl aJlallTalluk B COBPEMEHHOM MH(POPMAIIHOHHOM OOIIECTRE.

Tpebys oT ydammxcsi yMCTBEHHBIX M BOJEBBIX YCUIUW, KOHIEHTpAIMd BHUMAHUS,
AKTUBHOCTU PAa3BUTOTO BOOOpaxeHUs, ainrebpa pa3BUBaeT HPABCTBEHHBIC YEPTHI JTUYHOCTH
(H&CTOfI‘—IHBOCTI;, OEICYCTPEMIICHHOCTE, TBOPYCCKYIO aKTHUBHOCTBb, CaMOCTOATCIbHOCTb, OT-
BE€TCTBECHHOCTD, pr,)IOJHO6I/Ie, AUCHUIINIMHY W KPUTHYHOCTDH MLIHIJI@HI/I?I) H YMCHHUC
ApTYMEHTUPOBAHO OTCTaMBaTh CBOM B3MVISLABI M yOEXKIEHHs, a TaKkKe CIOCOOHOCTh

MNpUHUMATL CAMOCTOSATCIIBHBIC PCIICHUS.



N3yuyenue anredpsl, GyHKLIUN, BEPOSITHOCTH U CTATUCTUKU CYIECTBEHHO pacIIUpseT
Kpyro3op ydJamuxcsi, 3HaKOMs HX C HHAYKOMEeH W Jeaykuuei, o0oOmeHuem u
KOHKpETU3aluel, aHajdu3oM W CHHTE30M, Kiaccupukanued W CUCTeMaTH3alueH,
abcTparupoBaHueM, aHaJorueld. AKTHUBHOE UCIIOJb30BaHMUE 3a7a4 Ha BCeX dTanax yueOHOro
npolecca pa3BUBaeT TBOPUECKHE CIIOCOOHOCTU HIKOJIBHUKOB.

N3yyenue anreOpsl 1mo3BojsieT GOPMHUPOBATH YMEHUS U HABBIKM YMCTBEHHOI'O Tpyna
— IUJIaHUpPOBAaHME CBOE€H paldOThl, IOUCK paLMOHAIbHBIX NyT€ll €€ BBINOJIHEHHUS,
KpUTHYECKas OLIEHKa pe3ynbTaToB. B mpouecce m3zydeHus anreOpbl IIKOJBHUKH JOJIKHBI
HAy4UTbhCS U3JIaraTh CBOM MBICIH SICHO U MCUEPIBIBAIOLIE, JAKOHUYHO U EMKO, IpUOOpecTH
HAaBBIKM YETKOT'0, aKKYpaTHOTO U I'PAaMOTHOI'O BBIIIOJHEHUS MAaTEMaTUYECKUX 3aIIUCEN.

Baxxneiimei 3amauell MKOJIBHOTO Kypca ajreOphl SBISETCS pPa3BUTHE JOTHYECKOTO
MbIIIeHUS ydamuxcsa. CaMu OoOBbEKThl MAaTEeMAaTHUYECKUX YMO3AKJIIOUEHUH M IMPHUHATHIC B
anre0Ope mpaBujaa UX KOHCTPYUPOBAHUS CIOCOOCTBYIOT (POPMUPOBAHUIO YMEHHH 0OOCHOBBI-
BATh U JIOKAa3bIBaTh CYXICHHUs, IPUBOJUTH YETKHE OINPEACIICHUs, Pa3BUBAIOT JIOTHYECKYIO
WHTYHIMIO, KPATKO M HATJISTHO PACKPBIBAIOT MEXAHU3M JIOTUYECKUX ITOCTPOCHUM U ydaT UX
npuMeHeHuto. TeM cambIM anredbpa 3aHUMaeT OJAHO M3 BEAYIIMX MECT B (POPMHUPOBAHHUU
Hay4YHO-TEOPETUUYECKOTO MBIIIJIEHNUS IIKOJbHUKOB. PacKpblBas BHYTPEHHIOIO T'apMOHMIO
MaTeMaTHKH, (GOpMUPYs IOHUMaHUE KPacoThl U U3SLIECTBA MAaTEMAaTUYECKUX PACCYKICHUM,

aﬂre6pa BHOCHT 3HAYUTCIILHEIN BKJIaJd B 3CTCTUYCCKOC BOCIIMTAHHUC YUAIlIUXCA.

OBIIASA XAPAKTEPUCTHUKA KYPCA

B kypce anre6psl MOKHO BBIAEIUTH CIEAYIOIINE OCHOBHBIE COJIEpKATEIbHbIC JIMHUU:
apudmeTHka; anredpa; QyHKINH; BEPOATHOCTh U cTaTUCTUKa. Hapsay ¢ aTuM B copepkaHue
BKJIIOYEHBl JBa JOIOJIHUTEIBHBIX METOJOJIOTMYECKHX pa3jena: JIOTUKA W MHOXECTBA,
MaTeMaTHKa B HCTOPUYECKOM pa3BUTHHM, 4YTO CBA3AHO C peajausaluend Leneu
OOILIENHTEINIEKTYaIbHOTO M OOIIEKYJIbTYPHOrO pa3BuTUs ydamuxcsa. CoaepkaHue KaxJI0ro
U3 OTUX pa3lelioB  pPa3sBOPAYMBACTCA B COAEPKATEIbHO-METOAMYECKYHO  JIMHHUIO,
IIPOHU3BIBAIOLIYI0 BCE OCHOBHBIE cojJepXkaTeibHble JUHUHU. IIpu 3TOM mepBas nuHuUA —
«JIoruka u MHOXXECTBa» — CIIYXKUT LI€JIH OBJIAJICHUS yYaIllUMUCA HEKOTOPBIMH dJIEMEHTaMHU
YHUBEPCAJIBHOTO MaTEMaTH4YEeCKOro s3bIKka, BTOopas — «MaTemMaTuka B HCTOPUYECKOM
pa3BUTHM» — CIIOCOOCTBYET CO3AAHMIO OOIEKYIbTYPHOIO, TyMaHUTAapHOro (OHA U3 y4YEHUS
Kypca.

CopnepxaHue JIHHUM «ApUPMETHKA» CIYXKHUT 0a30i g JanbHEHIIero H3ydeHUs
y4allMMUCSd MaTeMaTHKH, CIOCOOCTBYET pa3BUTHUIO HMX JIOTUYECKOTO  MBILIUIEHUS,

GOpMHUpPOBAaHUIO YMEHHUS TOJIb30BAThCA  QJITOPUTMAMU, a Takke MPHOOPETECHUIO



INPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B IOBCEAHEBHOM KM3HU. Pa3BUTHE MOHATHS O YUCIIE
B OCHOBHOM IIKOJE CBS3aHO C pAalUOHAJIBHBIMU U HPPALUOHAIBHBIMU YUCIIAMH,
dbopMHUpOBaHMEM NEPBUYHBIX MPEICTABICHUN O IEHCTBUTEIBHOM YHCIIE.

Copnepxanue nuHUU «AnreOpa» cnocoOCTByeT (OPMUPOBAHMIO Yy YydallUXCS
MaTeMaTU4YEeCKOro ammapara il peLIeHHs 3aJad M3 pa3lelloB MaTEMaTHKH, CMEXHBIX
IpEeAMETOB M OKpYXKawIlell peanbHOCTH. SI3bIK anredpsl NOAYEPKUBAET 3HAUYCHUE
MaTeMaTUKM Kak S3bIKa JUI IOCTPOEHUS] MATEMATUYECKUX MOJEJIEN NMPOLECCOB U SBICHUU
peaspHOro MHpA.

Pa3BuTue airopuTMHYECKOro MBIIUICHUS, HEOOXOJUMOro, B YacTHOCTH, MJs
OCBOCHHMSI Kypca WH(pOPMATUKH, U OBJIA/ICHNE HABBIKAMU JIEyKTUBHBIX PACCYKICHHUH TaKKe
ABIIAIOTCS 3aJadyaMu H3ydeHus: anreOpsl. IIpeoOpa3oBaHue CHUMBOJBHBIX (OPM BHOCUT
cnequpuyeckuil BKJIaX B pa3BUTHE BOOOpPaXKEHMS YYalllUXCsA, HMX CHOCOOHOCTEH K
MaTeMaTU4eCKOMY TBOpUYECTBY. B OCHOBHOM IIKOJ€ MaTepuall TIPYNIUPYETCS BOKPYT
PaLMOHAIIBHBIX BBIPAXKEHUM.

Copnepxanue pasnena «DyHKOMKM» HALEIEHO Ha IMOJYYEHHE IIKOJbHUKaMHU
KOHKPETHBIX 3HAaHUH 0 (YHKIMM KaK BaKHEHIIeH MaTeMaTHYeCKOM MOJIEIH 1JIsl ONIMCAHUS U
UCCJIeIOBaHUs pa3HOOOpa3HbIX IHpoueccoB. M3ydenue 3Toro Mmarepuana crnocoOCTByeT
Pa3BUTHIO y YYAUIUXCS YMEHHUS MCIOJIb30BATh PA3IUYHBIE SI3bIKM MAaTEMaTHKU (CIOBECHBIH,
CUMBOJIMYECKUH, rpaduueckuii), BHOCUT BKJaJ B (pOpMUPOBAHHE MPEICTABICHUNH O POIHU
MaTE€MaTUKH B Pa3BUTUU LUBUIN3ALMHU U KYJIbTYPBHI.

Pa3nen «BeposTHOCTh M CTAaTUCTUKA» — 00S3aTeNbHbII KOMIOHEHT IIKOJIBHOTO
00pa3oBaHusl, yCHWJIMBAIOUIMI €ro MpHUKIaJHOE M MPAaKTUYECKOe 3HAYCHHE. DTOT MaTepHal
HE0OXO0auM, Mpexie Bcero, Ml GOopMHUpPOBaHHUS y ydamuxcs (yHKIIMOHAJIbHON TpaMoT-
HOCTM — YMEHHsS BOCIPUHUMATh M KPUTUYECKH AaHAIM3UPOBATh HHGPOPMAILHUIO,
IpPEICTAaBICHHYI0 B pPa3iU4HbIX (OpMax, MOHUMATh BEPOSTHOCTHBIH XapakTep MHOTUX
PEAIBHBIX 3aBUCUMOCTEM, MPOU3BOAUTE MPOCTEHIINE BEPOATHOCTHBIE pacu€Thl. M3ydeHue
OCHOB KOMOMHATOPUKHM IO3BOJUT Y4YallEMyCsl OCYIIECTBJISITbH PAacCMOTPEHHUE CIIydaes,
nepebop 1 MoJCYET Yyucia BApMaHTOB, B TOM YHCJIE€ B IPOCTEHIINX MPUKIAJHbBIX 3a/1a4ax.

IIpy u3yd4eHMM CTAaTUCTUKM M BEPOATHOCTH OOOTalaloTCs TMPEeACTaBICHUS O
COBpPEMEHHOM KapTUHE MHUpa M METOJIax €ro HcclieloBaHusl, GOpMUPYETCS MOHUMAHUE POJIU
CTATUCTHKU KaK MCTOYHHKA COI[MAJIbHO 3HAYMMOM MH(OpMaluM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIJICHHUS.

H3yuenue mamemamuku Ha CHyneHu OCHOBHO20 00uiez0 00PA306AHUA HANDPAGNIECHO HA

odocmuoicenue cedyouux yeneii:



* OBJIAJIEHHEe CUCTEMON MaTeMaTUYECKUX 3HAHWI U YMEHUH, HEOOXOAUMBIX ISl IPUMEHEHUS
B IIPAKTHYECKOM JEATEIbHOCTH, H3YYEHUsI CMEKHBIX TUCIUILINH, TPOJIOJDKEHHS 00pa30BaHMUS;

‘MHTeJUIEKTya/IbHOe Ppa3BUTHE, (HOPMUPOBAHWE KAUECTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY Uil TOJHOLIEHHOM >KM3HM B COBPEMEHHOM OOIIECTBE: SICHOCTh M TOYHOCTH MBICIH,
KPUTUYHOCThb MBIIUICHUS, HHTYUIMSA, JOTMYECKOE MBIIUICHHE, 3JIEMEHTHl aJrOPUTMHYECKOM
KYJbTYpBI, IPOCTPAHCTBEHHBIX MPE/ICTABICHHHN, CIIOCOOHOCTH K MPEOI0JICHUIO TPYAHOCTEH;

-(hopMupoBaHue NMpeACTaBJeHU 00 HIEAX W METO/aX MATEeMaTUKH KaK YHHBEPCAILHOTO
A3bIKa HAYKH U TEXHUKH, CPEJICTBA MOJICITMPOBAHMUSI SIBIICHUI U TIPOLIECCOB;

‘BOCIIMTAHME KYJIbTYypbl JIMYHOCTH, OTHOIIEHMS K MaTeMaTuke Kak K 4YacTH
00I11€4€II0BEYECKON KYJIBTYpPbI, IOHUMAHUE 3HAYMMOCTH MAaTEMaTHUKU JUI Hay4YHO-TEXHUYECKOI'O
nporpecca.

Oco0eHHOCTH cO/lepKAHMA M METOAMYECKOr0 anmapara y4e0HO-MeTOAHYeCKOro
komIuiekca (YMK)

YyebHo-MeToan4ecKue KOMIUIEKTHI «Anredpa. 7 kinacey, «Anredpa. 8 kitace» u «Anredpa.
9 xnacce» moa penakuueit I'.B. lopodeesa u U. @. [llapeiruna u ap. - cocTaBHasi 4acTh €IUHON
muann YMK nmo wmarematuke st 5-9  kiaccoB, B KOTOPBIX IPEEMCTBEHHBIE CBSI3U
MIPOCIIEKUBAIOTCA HE TOJIBKO B COJEPKATEILHOM ILIaHE, HO M B METOJAMYECKUX MOAXO0/1aX.

K o0OmmMm uaesM, COCTaBISIONIMM OCHOBY KOHIEIIIMH Kypca, OTHOCSTCS:

® UHTEJUIEKTyaJbHOE Pa3BUTHE YUYAIIUXCS CPEICTBAMU MAaTEMAaTUKH;

e 03HAKOMJICHHE C MATEMAaTHUKON KaK YacThIO OOIIEUEIOBEYECKOM KYIbTYPHI;

® pa3BUTHE UHTEpECAa K MAaTEMATHKE;

e co3gaHMe ycIoBUH 1 nuddepeHnuanun 00yueHus;

e BHUMaHHE K IPAKTUKO-OPHUEHTUPOBAHHOMY 3HAHMIO.

Wnesa pa3BuBaroiero o0y4eHus: peaau3yercs B ydyeOHUKaX 4epe3 CHCTEMY METOIUYECKUX
pewernii. YMK conepkHUT 10CTaTOYHBIN M CHElHaTbHBIM 00pa30oM OpraHM30BaHHBIA ydeOHBIN
MaTepuan (TEOpuI0 U 3ajauM), oOecrneuyuBarolui (OPMHUPOBAHUE YHUBEPCAIBHBIX Y4E€OHBIX
neiictBuil. 11IkobHUKY UMEIOT BO3MOYXHOCTD OBJIa/I€BaTh UCCIIEI0BATEIbCKUMU U JIOTHUECKUMU
JNEHCTBUSAMH, NPEANoJaralollluMU YMEHUE BHUJIETh NMpoOJeMy, CTaBUTh BOIPOCHI, HAOMIOIaTh U
IPOBOJUTH IKCIEPUMEHTHI, JeaTh HECIOMXHbIE BBIBOJBI U YMO3AKIIIOUEHHS, OOOCHOBBIBaTh U
OTIpOBEpraTh YTBEPKJICHHs, CPABHUBATH U KIACCU(UIIUPOBATb.

O heKTUBHOCTH MHTEILIEKTYaTIbHOTO PAa3BUTHSI CIIOCOOCTBYET MOHWMAHHE W OCO3HAHHE
caMoro  mpoyecca  MvlcaumenvHou  OeamenvHocmu — (MEXaHHU3MOB  PACCYXACHUI,
ymo3akitoueHuit). [loaromy B gopaboranusix B cooTBeTcTBUM ¢ PI'OC u3naHusax yuyeOHUKOB
UHULIUUpYETCS pediekcusi crnocoOOB M YCIOBHMM JEHCTBHI, aKIEHTUPYETCS BHHUMAaHHE Ha

COOCTBEHHO IMPOIIECCE PELICHUS 3a1auH.



Pa3zButue MBIIUIEHHS TECHO CBA3aHO C PEUYbID, CO CIIOCOOHOCTBIO I'PAMOTHO T'OBOPUTH,
IIPaBWJIBHO BbIpaXkaTb CBOU MbICIU. CBHIETENBCTBOM YETKOIO U OPraHM30BAaHHOTO MBIIUICHUS
SBIISICTCS TPaMOTHBIA MaTeMaTH4ecKui s3bIK. OOyueHHe MaTeMaTH4ecKoMy S3BIKY Kak
creun(uyeckoMy cpeicTBY KOMMYHHMKAIIMK B €r0 COIOCTABJICHUHU C PEAIbHBIM A3bIKOM aBTOPbI
CUMTAIOT BAKHEHIIEW 3ajadeil, Uil peleHus KOTOPOM HCIOJIB3YIOTCA — aJeKBATHBIC
METOJINYECKUE TPUEMBI.

OtnuuutenbHOM 0coOeHHOCThIO AanHOro YMK sBisieTrcs BHUMaHHE K pPa3sBUTHIO U
(OpPMHPOBAHHUIO PA3IUYHBIX BUJOB MBIIIIEHUA. DTOMY, B YaCTHOCTH, CIIOCOOCTBYET BKIIIOUECHUE
B Kypc 00JIbLIEro, 4eM 3TO ObIBaeT TPAAULIMOHHO, 00bEMA reOMeTpUYecKoro Marepuana. Mayuas
FEOMETPHIO, YYaLIUECS] HAUMHAIOT I1OCJIEI0BATENbHOE TPOJBUKEHUE B PA3BUTUU MBIIUIEHUS OT
KOHKPETHBIX, TPAKTUYECKHUX €r0 (hOpM 10 aOCTPAKTHBIX, TOTUYECKHX.

Cepbé3noe BHuManue B YMK ynensercs ¢GOpMHpPOBaHHIO JMYHOCTHO-LIEHHOCTHOTO
OTHOLICHHUs K MaTeMaTUYECKUM 3HAHWAM, pPa3BUTHUIO HMHTEpeca K IPEeIMETy, 3HaHUSAM
KYJIbTYPOJIOTHUECKOIO XapakTepa. ABTOpPHI CTaBIT LENbI JOCTYIHOE, MXHBOE H3JI0KEHUE
coJIep’KaHus Kypca, CO3/1aHue yYeOHUKOB, KOTOPbIE MOKHO YUTATh.

K memoouueckum ocobennocmsam yaeOHUKOB OTHOCSATCS:

¢  MOTHUBUPOBAHHOE M JOCTYITHOE HM3JIO)KEHHE TEOPETUYECKHUX CBEICHHI, ()OPMHPOBAHUE
NOHATHH Ha COJEP)KATENbHONM OCHOBE, IIMPOKOE MWCIIONb30BAHME HArJIsSAHOCTH, OIOpa Ha
3JIpaBbIii CMBICJI, HOBBIILIEHUE POJIM UHTYUIIUH U BOOOPA)KEHUS KaK OCHOBBI U1 (POPMUPOBAHUS
MaTEeMaTUYECKOT0 MBILIUIEHUS U UHTEJUIEKTYalbHBIX CIIOCOOHOCTEH;

e  CO3JaHME LIMPOKOTO Kpyra MaTeMAaTHYECKUX IPEICTaBICHUM, JIEKAIIUX B OCHOBE
00111e KyJIbTyphI 4eJIOBEKa;

e oOpraHuzanus pa3zHOOOpa3HOW MPAKTHUECKOW NEATebHOCTH, CIMOCOOCTBYIOIIEH Kak
(GbopMUpPOBaHHIO YMEHUH, TaK U 3()(PEKTUBHOMY YMCTBEHHOMY Pa3BUTHIO, a TAK)XKE CIIOCOOHOCTH
IIPUMEHSTH [TOJIyYE€HHBIE 3HAHUSI B )KU3HEHHBIX CUTYaLUsX;

®  CTPYKTYpUpPOBaHHE COJEp)KaHUS Kypca MO CHHpaIH, YTO MO3BOJSET BO3BpaIlaThes K
U3y4EeHHOMY MaTepualy Ha HOBOM YPOBHE, BKJIIOUATh 3HAHUS B HOBbIE CBS3HU, (POPMHUPOBATH UX
B CHUCTEME;

® JMYHOCTHO OPHUEHTHPOBAHHBIA CTUJIb H3JIOKEHUS, IIPUBJIECUYEHUE COBPEMEHHBIX
CIO)KETOB, OJIM3KMX JKU3HEHHOMY OIIBITY YYaIlMXCsl, B TEOPUM M 3aJauHOM MaTepuaie, 4To
ABIISIETCS CPEJCTBOM CO3JaHUS MPOAYKTUBHON MOTHBAIIMH K 3aHATUSAM MaTEeMaTHUKOM;

e peanu3alus TEXHOJOTUM YPOBHEBOM Ju(depeHIranuy, MTO3BOSIOMEH KaxIoMy
yuauiemycs JOOUThHCS ONTUMANIbHBIX PE3yJIbTaTOB B YCBOCHHH Kypca.

Mertoauyeckuii ammapaT y4eOHUKOB OPHEHTHUPOBaH Ha (OpMUpOBaHHE Y y4allluXcs

CHOCOOHOCTH K OCO3HAaHHOMY BBIOOPY YpPOBHS OBJIQJICHUS MaTepHalIOM, WHIMBHyalbHOMN



TPACKTOPUH YUCOHOU ACATEITHLHOCTH. DTOMY CIIOCOOCTBYET BhIZeIeHUE rpynn A U b B cucteme
yIpakHEHUH. YTpaKHEeHHUs K MYHKTY pa30uTel Ha rpynmnsl A (6a3o0Bblil ypoBeHnb) u b (Oonee
BBICOKME YPOBHHM); JMANa30H CJIOXHOCTH 3aJaHWN IIUPOK W JIOCTATOYeH sl paboThl ¢
y4YalIMMKCs, UMEIOIUMH Pa3HbIC YPOBHU MOATOTOBKHU. B TekcTe M CUCTEME yNpaKHEHUM JaHbl
00pa3Lbl peleHusi, COBEThI, HOJCKA3KH, YTO IOMOTaeT BKJIIOUCHHUIO YUEHUKA B yU€OHYIO paboTy.

Pan 3amanuii cHaOXEH «yKa3aTeNsIMHU», KOTOPBIE BBLACISAIOT B CHUCTEME YIPAKHEHUUN
CKBO3HBIE pyOpuKH. Tem caMbIM BBIJENSACTCS OMpPEAETAEHHBI BUJ YIeOHON AEATEIbHOCTH. DTO
IIO3BOJISIET YYEHUKY CTaTh aKTHBHBIM CYOBEKTOM Y4YEHMs B IUIAHE OCBOCHHUS YHHBEPCAJIbHBIX
yueOHbIX aedcTBuil. Tak, 3amaHus, cHaOxEHHbIE ykazaremsiMu «PaboTaeM ¢ cuUMBOIaMN»,
«/lelicTByeM 110 TIpaBUIYy», BBIIOJHAKOTCA HA JTalle BBEICHHUS HOBBIX DJIEMEHTOB
MaTeMaTHYECKOTO sI3bIKa, 3aKpEIUIEHUs] HOBOro airoputma. Uepes 3amanusi pyOpuxu «BepHo
WIA HEBEPHO» Yydalluecs IEJCHANpaBIeHHO o00ydJaroTcss MpuéMaM CaMOKOHTPOIS H
CaMOIIPOBEPKH IIPU U3YYEHHUH CaMbIX Pa3HbIX pa3znenoB. Kpome Toro, oHn ydarcs pacno3HaBaTh
BEpHbIE M HEBEPHBIC YTBEP)KIACHUS, ONPOBEPrarb HEBEPHBIC YTBEPKICHHUS C ITOMOILBIO
KOHTpIPUMEDA.

Cuctema ynpaXHEHUM HacChlllEHA 3aJaHUSAMM, HAIPaBICHHBIMM Ha (OPMHUpPOBaHUE
JIOTMYECKOT0 MBILIUICHUS Yydauuxcs. BbiaeneHsl crneuuanbHble pyOpuku «Paccyxmaem»,
«AHamuzupyem», «Hccnenyem», «Mimem 3akOHOMEPHOCTH» U JAp. Yuamuecs B XOJe
BBIMIOJIHEHUS YNPAKHEHUH OOYy4yaroTCs HEKOTOPhIM IpHUEMaM JI0Ka3aTeIbHBIX pPacCyKJEHUH,
ydaTcsl IPOBOAUTh OOOCHOBAHUS CO CCHUIKOM Ha MpaBuiia, CBOMCTBA U IPU3HAKH.

3aKIIIOYUTEIbHBIN CTPYKTYPHBIM 3JIeMEHT KaxJIoW TriaBel — ¢dparmeHnT «UeMmy BBl
Hay4HJIMCh», KOTOPBIN MO3BOJSET YUEHHUKY CAMOCTOSTEIBHO IIPOBEPUTH, JOCTUT JIUM OH YPOBHS
00s3aTeNbHBIX TpeOOBaHMUN, OOHAPY)KUTh NPOOENbl, OCO3HATh CBOM BO3MOXKHOCTH IpHU
BBINOJIHEHUH 00JIee CIIOKHBIX 3aJaHui. YUalluicss MOXeT 10 XOAy U3yueHHs MaTepHasa IiaBbl
WIN TIPU TOJABEICHUHM UTOTOB COOTHECTH CBOM YMEHHs C TpeOyeMbIMH M MPU HEOOXOAUMOCTH

CKOPPEKTHUPOBATh UX MPU NOATOTOBKE K KOHTPOJIIO.

MECTO INPEJMETA B YYEBHOM IIJTAHE
bazucHpill yueOHBIN (0Opa3oBaTeNbHBIN) MJIaH Ha HM3ydeHue anreOpel B 7—9 Kiaccax
OCHOBHOM HIKOJIBI OTBOJUT 3 ypOKa B HEJENIO B TE€UECHUE KAXKIAOT0 Toja o0ydeHus, 34 ydeOHbIX
Henenb, 102 ypoka 3a yueOHsIi roa, 306 ypokoB 3a Kypc.
TpeGoBaHus K yPOBHIO IOATOTOBKH yYAIIMXCH
B pe3ynvmame usyuenun anzeopvt yueHuk 0011cen
3HATH/IOHMMATH

CyHICCTBO MMOHATHUA MAaTEMATHYCCKOI0 JOKAa3aTC/IbCTBA, ITPUMEPLI JOKA3aTCIILCTB,



CYILIECTBO MOHATHS AJITOPUTMA; IPUMEPHI AITOPUTMOB;

KaK HCIIOJNB3YIOTCA MaTeMaTH4yecKue (hOpMyJibl, YPaBHEHUS M HEpPaBEHCTBA; MPUMEpPHI HX
NPUMEHEHHS JUIs PELICHUs] MAaTEMAaTUYECKUX U IPAKTHUECKUX 3a/1a4;

KaK MaTeMaTUYecKu OmpeJiesieHHble (DYHKIIMM MOTYT ONMCHIBATH pEabHbIE 3aBUCUMOCTH;
IIPUBOJUTH IIPAMEPBI TAKOTO OITUCAHMS;

KaKk TOTPeOHOCTH TPAKTUKH TMPUBEIM MAaTeMaTH4ecKyld HayKy K HEoOXOIMMOCTH
pacIIMpeHus HOHATHS YUCIA;

BEPOSITHOCTHBIM XapaKTep MHOIMX 3aKOHOMEPHOCTEH OKpPYXKAalOLIEr0 MHpPA; IPUMEPBI
CTaTUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

CMBICII HJCAIU3aLMK, IO3BOJLIOIICH pellaTh 3aJaud peaabHOM  JEHCTBUTEIBHOCTH
MaTeMaTUYECKUMHU METOAAMHU, IPUMEPBI OLIMOOK, BO3HUKAIOLMX IIPU UCAIN3aLUHN;

yMeThb

COCTaBJIITh OyKBEHHBIE BBIPOKEHHS M (DOpMyJbl MO YCIOBUSIM 3a/1ay; OCYILECTBISATH B
BBIPAKEHUSAX U (POPMYJIax YMCIIOBBIE MOACTAHOBKU U BBIIOJIHATH COOTBETCTBYIOIINE BBHIYMCIICHHUS,
OCYLIECTBIISITh IOJICTAHOBKY OJIHOTO BBIPQKEHHS B JAPYroe; BblpaXkaTb U3 (GOpMYyJ OAHY
IIEPEMEHHYIO YEPE3 OCTAIIbHBIC;

BBINIOJIHSTH OCHOBHBIE JIEUCTBHS CO CTENEHAMMU € LIEIbIMU [TOKA3aTESIMUA, C MHOTOWIEHAMH U
¢ anreOpanv4ecKuMH JIPOOSIMH; BBITIOIHATD PA3JIOKEHNE MHOTOWICHOB Ha MHOKHTEIIH; BBIIOIHSITH
TOX/ICCTBEHHBIE TPE0OPa30BaHIS PAMOHATIBHBIX BRIPAYKCHUIA;

peliaTh TEKCTOBbIE 3aJaud alreOpanvyeckuM METOJIOM, HWHTEPIPETUPOBATH IMOTYyYEHHbIH
pe3ysbTat, POBOJUTH OTOOP PEeIeHNUH, UCX0 U3 (OPMYITMPOBKHU 33/1a4H;

n300pakaTh YKCIIa TOYKaMU Ha KOOPIMHATHOM MPSMOM;

OIPEAETSITh KOOPIMHATHI TOYKH IUIOCKOCTH, CTPOUTh TOUKH C 33JaHHBIMH KOOpAWHATaAMU;
U300paxaTh MHOXKECTBO PEIICHUH JTMHEHHOr0 HEPAaBEHCTRA,

HaXOAUTb 3HaYeHHs (QYHKIMH, 3a]JaHHOHN (popMyIIoii, TabmauLel, rpaguKoM 10 ee apryMeHTy;
HaXOJIUTh 3HaYE€HHE apryMeHTa 110 3HAUeHUIO (PYHKIMH, 33JaHHOIN rpaKoM WM TaOIHIIeH;

OIPEIEISITH CBOWCTBA (PYHKIIMH 110 €€ rpaduKy;

OIKMCBIBAaTh CBOMCTBA U3YUYEHHBIX (DYHKIIMH, CTPOUTH UX TPpadHKy;

u3BJIeKaTh HMH(OpMALMIO, MPEJICTABICHHYI0 B TabiMIax, Ha Juarpammax, TIpadHkax;
COCTaBJIATH TaOJIUIIbI, CTPOUTH AUATPaMMBbl U TPadUKH;

pematb KOMOWHATOpHBIE 33/laud IYTEM CHUCTEMAaTHYecKoro rmnepedopa BO3MOXKHBIX
BapUaHTOB, a TAKXKE C UCIIOJIb30BAaHUEM ITPABUJIa YMHOKEHNS;

BBIUMCIISITH CPETHNE 3HAUYEHMSI PE3YJIbTaTOB N3MEPEHNN;

HaXOJUTh YAacTOTy COOBITUSI, UCIONb3Ys COOCTBEHHblE HAONIOJEHUS U TOTOBBIE

CTaTUCTHYCCKUEC TaHHBIC,



HaXOJIUTh BEPOSTHOCTH CITyYaHBIX COOBITHIA B MPOCTEHUIITNX CITyJasX;
HCI0JIL30BATH NPHOOpPETeHHbIC 3HAHUS U YMEHHs B NPAKTHYECKOH AesiTeJJbHOCTH H
IOBCEIHEBHOM KM3HH UL
BBIIIOJIHEHUST PAacyeToB MO (hOpMysiaM, COCTaBIEHUsI (GOPMYII, BBIPAXKAIOLIMX 3aBUCUMOCTU
MEX]y pealbHbIMU BEJTMYMHAMM; HAXOXK/IEHUS HY>KHOHM (DOPMYJIbI B CIIPABOYHBIX MaTepuasax;
MOJICIUPOBAaHUS IPAKTUYECKUX CUTYallMd W MCCIECJOBAHUM IIOCTPOCHHBIX MOZEIEH ¢
UCII0JIb30BAaHHUEM alIapara ajreopsl;
OIMCAHUS  3aBUCHMOCTEH MEXIy (DU3MYECKUMU BEJIMYMHAMU  COOTBETCTBYIOILUMU
(bopMynamu py UCCIEIOBAHUM HECIIOXKHBIX MPAKTHUECKUX CUTYaL;
MHTEpIpETaluy TpaKOB PeabHBIX 3aBUCHMOCTEH MEX/y BETMINHAMH;
3aIIMCU MAaTEMAaTUYECKUX YTBEPKICHUM, T0KA3aTEIIbCTB;
pelieHus y4eOHbIX M TNPAKTUUECKUX 337ad, TPEOYIOLMX CHCTEMAaTHYEeCKOro nepedopa
BapUaHTOB;
aHAJIM3a pealbHBIX YHCIIOBBIX JAaHHBIX, MPEACTABICHHBIX B BUJAE AWArpamMM, rpaduKoB,
Ta0JINII;
pelleHHs NpakTUYeCKUX 3a7ad B IOBCEJHEBHOM U MPO(ECCHOHAIBHOW IEATENbHOCTH C
UCIIOJIb30BaHUEM JICWCTBUIM € 4YMCIIaMu, IPOLEHTOB, JUIMH, IUIOIIA/EH, OOBEMOB, BpEMEHH,
CKOpOCTH;
CPaBHEHUSI IIIaHCOB HACTYIUIEHUSI CIIy4alHBIX COOBITUMH, OLIEHKH BEPOSTHOCTU CIy4ailHOTO
COOBITHS B IIPAKTUYECKUX CUTYALIUSIX, COTTOCTABIIEHHS MOJIENH C pealbHOM CUTyaluel;
ITOHUMAHUSI CTATUCTUYECKNX YTBEPIKICHUI.
JInuHOCTHBIE pe3yJIbTaThl 00yYeHH:
OTBETCTBEHHOE OTHOLIEHUE K YUYCHHUIO,
LEJIOCTHOE MMPOBO33PEHUE, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAayK{ U OOILLECTBEHHOM MPAKTUKH,
SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIA B YCTHOW M IMCBbMEHHOU peyH,
CIIOCOOHOCTh K SMOILIMOHAIBHOMY BOCIPHUSATUIO MaTeMaTH4YeCcKuX OOBEKTOB, 3ajad,
pELICHUH, pacCyKICHUH,
TOTOBHOCTb U CIOCOOHOCTh OOYYAIOLIMXCS K CAaMOPa3BUTHIO U CaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMH K O0YYEHHIO U ITO3HAHUIO,
UMETh KOMMYHUKATHBHBIE KOMIIETEHTHOCTH B OOUIEHMM W COTPYJHUYECTBE CO
CBEPCTHHUKaMH,
YMEET OCMBICIUTh OIIMOKH U YCTPAHUTh UX,

KOHTPOJINPOBATh CBOM JICUCTBUS U ACHCTBUS NApPTHEPA,



YMEET YUUTBIBATH Pa3HbIC MHCHUA U CTPEMUTHCA K KOOpAUWHAIIMK pa3JIMYHBIX HOSI/IHI/Iﬁ

B COTPYAHUYECTBE.

COJEP)KAHUE KYPCA
APUOMETHUKA
PanuonanbHble 4yMcaa. PacmiMpeHre MHOKECTBA HATYPAJIBHBIX 4YMCEN O MHOXKECTBA

OCIIbIX. MHoxecTBa LEJIbIX YHUCCII OO0 MHOXKECTBA pallMOHAJIbHBIX. PaI_II/IOHaJIBHOC YHCJIO KakK

m
OTHOIICHHEC ;, e m — 1EJI0¢ YUCII0, N — HaTypajJbHOE. CrerneHs ¢ T CJIBIM ITOKAa3aTCIICM.

HeiictBuTenbHbIEe 4ncaa. KBagpaTHbli kKOpeHb U3 uMcia. KopeHb TpeTbeil CTENeHH.
3anuch KOpHEH ¢ TOMOINIbIO CTETIEHU C IPOOHBIM [TOKa3aTeIeM.

[Tonstue 06 wppanmoHaTbHOM uwncie. MppalnoHaIbHOCTh YHMCla U HECOM3MEPUMOCTh
CTOPOHBI ¥ TMArOHAH KBapara. [lecaTnanble MpHOIKEHUS UPPAIIMOHATBHBIX YHCE.

MHOXECTBO  JEHCTBUTENbHBIX  YUCEN; MPEICTAaBICHUE JCHUCTBUTEIBHBIX  YHCEl
OECKOHEYHBIMU JECITUUHBIMU Op0o0siMu. CpaBHEHUE AEHCTBUTEIBHBIX YUCEIL.

Koopaunarnas npsimas. M300paxeHue yncen ToUKkaMu KOOPAUMHATHOM npsiMoil. YuciaoBbie
IIPOMEKYTKH.

HN3mepenusi, npudmxeHus, oumeHkH. Pazmepsl 0OBEKTOB OKpyKaromero mupa (OT
JJIEeMEHTapHBIX YacTUll A0 BceneHHOi), TIUTENbHOCTh MPOLIECCOB B OKPYXKAIOIIEM MHUpE.
Brinenenue MHOXUTENST — CTENEHH JECATH B 3amucu uucia. [IpulmmkEHHOEe 3HAUYeHUE
BEJIMYMHBI, TOUHOCTb NpUOIMKeHus. [Ipukuaka u onjeHKa pe3yabTaToB BHIYUCICHUI.

AJITEBPA

Auredpanyeckue BbIpa:keHUsl. byKkBeHHbIE BhIpaXeHHs (BBIPQKECHUS C TIEPEMEHHBIMH).
UucnoBoe 3HadeHHEe OYKBEHHOTOBbIpakeHUs. JlomycTumble  3HAU€HUS  MEPEMEHHBIX.
[ToncraHoBKa BbIpa)keHUH BMeCTO mnepeMeHHBIX. [IpeoOpa3oBaHne OyKBEHHBIX BBIPAKEHHUI Ha
OCHOBE CBOMCTB apu(MeTHUECKHX AeicTBHil. PaBeHCTBO OYKBEHHBIX BhIpaxeHHH. T0XIECTBO.

Crenenp c HaTypalbHBIM IOKa3aTeleM M €€ cBoicTBa. ONHOWIEHBI M MHOTIOYJIEHBI.
Crenenp MHorowieHa. CrokeHue, BBIYMTAHUE, YMHOXEHHE MHOToujieHoB. {Dopmyrbl
COKpPAIIEHHOTO YMHOXKEHUS: KBapaT CyMMBI U KBaJipaT pasHocTH. Dopmysia pa3sHOCTH
kBagpatoB. [IpeoOpa3zoBaHue 11€N0r0 BhIpaK€HUSI B MHOrOwWIeH. Pa3ioxkeHne MHOTOWIEHOB Ha
MHOKHUTENN. MHOTrOWIeHsl ¢ 0JHOU nepeMeHHoi. Kopenp MHOrouniena. KBagpatHblil TpExXuiieH;
pa3oKeHNE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckass Jpodb. OcHOBHOE CBOWCTBO anredOpanmdeckoi apodbu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHUE, JlelleHue anredpandeckux apobdei. CTeneHp ¢ 1eIbIM MOoKa3aTeneM U
€€ CBOMCTBA.

PanmonanbeHble BEIpayK€HUS M X MpeoOpa3zoBaHus. Jloka3aTeabCTBO TOXKIECTB.



KBanparueie kopau. CBoiicTBa apu(METHIECKUX KBAAPATHBIX KOPHEH U UX IPUMEHEHHUE K
peoOpa30BaHUIO YUCIIOBBIX BHIPAKCHHUM U BEIYUCICHUSIM.

YpaBHenusi. YpaBHenue ¢ ogHou nepemenHoi. Kopenb ypaBHeHus. CBONWCTBA YMCIOBBIX
paBeHCTB. PAaBHOCWIIBHOCTD YpaBHEHUM.

Jluneiinoe ypaBHenue. KsaapaTtHoe ypaBHeHHe: (opmysa KOpPHEW KBaapaTHOTO
ypaBHeHus. Teopema Buera. Pemenue ypaBHEHHM, CBOMSIIMXCS K JIMHEHHBIM M KBaJPATHBIM.
[Ipumepsbl pemieHuss ypaBHEHUH TpeThe U ueTBEpTON creneHed. Permenue apoOHO-
palMOHAIBHBIX YPABHEHHUII.

VYpaBHeHUEe ¢ [ByMs NEpeMEHHbIMU. JIMHEWHOE ypaBHEHUE C JBYMs IEPEMEHHBIMH,
MpUMEPHI PEIICHHS YPAaBHEHU B 1IEJIBIX YHCTIaX.

Cucrema ypaBHEHHUH C JByMsl II€peMEHHbIMU. PaBHOCWIBHOCTH cucteM. CHCTEMBI JBYX
JUHENUHBIX YPAaBHEHHH C JIByMs IIE€PEMEHHBIMHU; PELICHUE TOJICTAHOBKOM U CIIOKEHUEM.
[Ipumepsl pelieHus: CUCTEM HEJIMHEMHBIX YPABHEHUI C IByMs [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CriocoOoM.

JlekapToBBl KOOpIMHATHI HA IUIOCKOCTH. ['paduueckas MHTEpHpeTanus YpaBHEHHS C
IByMsl TepeMeHHbIMU. [paduk IMHEHHOro ypaBHEHUS C JBYMS MEPEMEHHBIMH, YTJIOBOMH
K03 GUIIMEHT IPSAMOH; YCIIOBUE NApaUIeTbHOCTU MPAMBIX. ['paduKu MpOCTEHIINX HETMHEWHBIX
ypaBHEHUM: mapalosia, runepbosna, OKpykHOcTh. ['paduueckas uHTeprnpeTanusi CHCTEM
YpaBHEHUH C ABYMsI IEPEMEHHBIMH.

HepaBencrBa. HucnoBble HEpaBEHCTBA U UX CBOMCTBA.

HepaBenctBo ¢ oaHOM mnepeMeHHOW. PaBHOCHIBHOCTH HEpaBeHCTB. JIMHEHHBbIE
HEpaBEHCTBA C OJHOM nepemeHHON. KBaaparHeie HepaBeHcTBa. CHCTEMBI HEPABEHCTB C OJIHOM
MIEPEMEHHOM.

OVYHKINN

OcHoBHbIe MOHATHA. 3aBUCUMOCTH Mexay BenuuunHamu. llonarue ¢ynkiuu. O6macthb
onpezeNieHuss U MHOXKECTBO 3HaueHU ¢QyHkuuu. CrnocoObl 3anaHus QyHkuuu. ['padux
¢byakuun. CpoiictBa GyHKIMI, wuX oToOpakenne Ha rpaduke. [Ipumepsr rpadukos
3aBUCHMOCTEHN, OTPAKAIOLIUX PEATbHBIE MPOLECCHI.

YucnoBble  ¢yHknuu. DyHKIMM, ONUCHIBAOINIME TMPSAMYyIO U OOpaTHYIO
MPOMOPLMOHANIbHBIE 3aBUCUMOCTH, UX Tpaduku U cBoiicTBa. JIuHelHas dyHkuus, e€ rpadux u
cBoiictBa. KBamparuunas ¢ynkuus, e€ rpapux u cBoiictBa. CreneHHble QYHKIMH C
HATypaJIbHBIMU MOKa3aTeNsaMu 2 U 3, uX rpaduKu U CBOHCTBA.

YucinoBble NMociaer0BaTeJbHOCTH. [IoHATHE YMCIIOBONM IOCIIENOBATENBHOCTH. 3aJaHuE

MOCJIEIOBATEILHOCTH PEKYPPEHTHOM popMyIioi u hopmysoit N-ro dieHa.



Apudmernueckass u  reomerpuueckas — nporpeccur.  Popmynsl N-ro  wieHa
apu(METHUECKOW M TeOMETPUUYECKON MPOrpeccuid, CyMMbI NEpBbIX N-X wieHoB. M3o0paxkenue
YJICHOB apU(PMETHUECKON M T€OMETPUYECKON MpOrpeccHii ToOUKaMyu KOOPAMHATHOM TUIOCKOCTH.
JIuHEHBIN U SKCIOHEHIIMATbHbIA POCT. CII0KHBIE TPOLICHTHI.

BEPOATHOCTD U CTATUCTHUKA

OnucareqbHass cratucTuka. IlpencraBneHue JaHHBIX B BUAE TaONUL, AUArpamm,
rpa¢ukoB. CnyvaiiHas W3MEHYMBOCTh. CTAaTUCTHYECKHE XapaKTEPUCTUKH HAOOpa aHHBIX:
cpeaHee apudmMeTnueckoe, MeAMaHa, HaWOOJbIEE M HAaWMEHbIEE 3HAYEHUs, pa3Max.
[IpencraBieHne o BBIOOPOYHOM HCCIIEIOBAHUU.

Cayuaiinble coObITHSI U BepPOATHOCTB. [loHATHE O ciyyallHOM ONBITE M CIydyailHOM
coObiTum. YactoTta ciydaiiHOro coObITHs. CTaTUCTUYECKHNA MOIXOA K MOHSTHIO BEPOSTHOCTH.
BeposiTHOCTM ~ IPOTHBONOJOXKHBIX ~ coObITH.  He3aBucumble — coOblTusA.  YMHOXKEHHE
BEpOSTHOCTEH. JlocToBepHBIE M HEBO3MOXKHbIE COOBITHS. PaBHOBO3MOXXHOCTb COOBITHA.
Kitaccnueckoe onpeneneHue BEpOSITHOCTH.

KomOunatopuka. Pemenne KOMOMHATOpHBIX  3amad  1epedOpPOM  BAapPHAHTOB.
KomOunaTtopHoe npasuio ymMHoxkeHus. [lepectanoBku u gakTopua.

JIOI'NKA 1 MHOXECTBA

TeopeTnko-MHOXKeCTBeHHbIEe TOHATHA. MHOXECTBO, 3JIEMEHT MHOXECTBA. 3aJlaHUE
MHOKECTB II€PEUMCICHUEM JJIEMEHTOB, XapakTEpPUCTUYECKUM CBOHCTBOM. CTaHIapTHbIE
0003HaueHMsI YUCIOBBIX MHOECTB. IlycToe MHOXeCTBO M ero obo3HaueHue. IlogmMHOXeCTBO.
OObeanHeHNe U epeceyeHre MHOXKECTB, Pa3HOCTh MHOXKECTB.

Wnmoctpanyisi OTHOUIEHMH MEXJy MHOKECTBAMU C IMOMOLIBIO AMarpaMMm Oiiepa —
Benna.

DJjieMeHTbl JOTMKHU. [loHATHE O pPaBHOCHJIBHOCTH, CJEIOBaHUHU, YIOTpeOIeHHE
JIOTUYECKUX CBA30K €Cal ..., mo ..., 6 MOM U MOJbKO 6 MOM caydae, JOTUYECKUE CBA3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUN

HcTopust popMupoBaHMs MOHATUS YKCIIA: HATypaJlbHbIE Yncia, IpoOu, HEIOCTATOYHOCTh
palMOHAIbHBIX YUCEN Ul TE€OMETPUUYECKUX MU3MEPEHMM, UppaloHanbHble ynciaa. CTapuHHbIE
cuctembl 3anucu yucen. /po6u B Basunone, Erunrte, Pume. OTKpbITHE NECATUYHBIX APOOEH.
Crapunnsle cucteMbl Mep. [lecsatuunble npobu u MeTpuueckas cucrema wmep. llosiBienue
OTPULIATENBHBIX yncen U vy, JI. Marauukwii. JI. Diinep.

3apoxaenue anrebpsl B Heapax apudmetruku. Amn-Xopesmu. Poxnenue OyKBEHHOM
cumBonuku. [1. ®epma, ®@. Buer, P. Jlekapt. McTopus Bormpoca o HaxoxaeHUH GOpMyT KOpHEH
anreOpandyeckux YpaBHEHMM, Hepa3peluMoCTh B paJuKajaX YpaBHEHUU cTeneHu, Oosblieit

yeTeipéx. H. Taptanss, Jx. Kapgano, H. X. A6ens, D. T'anya.



N300perenne Meroaa KOOPIMWHAT, MO3BOJISIONIETO MEPEBOIUTh T€OMETPHUUECKHE OOBEKThI
Ha s3bIK anreOpel. P. Jlekapt u II. @epma. Ilpumepbl pa3nuyHBIX CUCTEM KOOpAMHAT Ha
IJIOCKOCTH.

3amaua Jleonapao Iluzanckoro (®PuboHauun) o Kposukax, yncia duOoHayyn. 3amada o
IIaXMaTHOU JTOCKE.

HcToku TeOpuu BEpOSITHOCTEN: CTPAaxoBOE A€o, a3apTHbie Urpkl. I1. @epma u b. [Tackans.

4. bepuynu. A. H. Koamoropos.

INIAHUPYEMBIE PE3YJIbTATBI HU3YYEHHUSA KYPCA AJITEBPBI B 7-9
KJIACCAX
PAIIMOHAJIBHBIE YN CJIA
BbinmyckHUK HayduTCs:
1) noHMMaTh OCOOCHHOCTH JECATHYHOM CHCTEMbI CUNCIICHUS,
2) Bna/ieTh NOHITUSIMH, CBA3aHHBIMU C JIEJIMMOCTBIO HaTypaJIbHbIX YUCEIT;
3) BbIpaXaTh 4YHCIa B OSKBUBAJICHTHBIX (opmax, BbIOMpas Hauboiee NOIXOAALIYIO B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUH;
4) cpaBHUBATh U YNOPAI0YMBATH PALIMOHAIBHBIC YUCIIA;
5) BBINOJIHATH BBIUMCIECHHUSI C PALMOHAIBHBIMU YMCIAMH, COYETash YCTHbIE U INHCHbMEHHBIE
IpUEMBI BBIYUCIICHUN, IPUMEHSATh KaJIbKYJIATOD;
6) UCHOJb30BATh IOHATUS W YMEHHS, CBSA3aHHBIE C MPONOPLUUOHAIBHOCTBIO BEJIUYHUH,
IIPOLEHTAaMH B XOJ€ PELIECHUS MaTEeMAaTUYECKUX 3aJad M 3a7ad U3 CMEXHBIX INPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKHE PACUETHI.
Buinycknux noayuum 603mModCHOCb:
7) NO3HAKOMUMbBCSL ¢ NOZUYUOHHBIMU CUCIMEMAMU CUUCIIEHUSL ¢ OCHOBAHUSMU, OMIUYHBIMU OM
10;
8) yenyoums u pazeums npedcmasnenus 0 HAMYPAIbHLIX YUCLAX U CBOUCMBAX OeTUMOCTU,
9) Hayuumbca ucnonvb3oeamv  NPUEMBL,  PAYUOHATUUPYIOWUE BbIYUCTEHUs, Npuobpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, 8bIOUPASL NOOXOOAWUL OISl CUMY YU Cnocoo.
JIENCTBUTEJILHBIE UMCJIA
BbInyckHUK Hay4dHUTCA:
1) ucnonp30BaTh HauaIbHbIE IPEICTABICHUS O MHOXECTBE JIEHCTBUTEIBHBIX YHCEIT;
2) BnazieTh NOHATHEM KBaJIPpaTHOI'O KOPHSI, IPUMEHSTH €0 B BIYMCIECHUSAX.
Buinycknux noayuum 603MO}CHOCb:
3) paseumv npedcmaenenue O yucie U HUCIOBbLIX CUCMEMAX OM HAMYPATbHLIX 00

oelicmeumesbHblx uucei, o poau BLIYUCTICHULL 8 YeN08EUECKOU npakmuke,



4) pazeumo u yenyoums 3HaHus 0 OeCAMUYHOU 3aNUCU OCUCMEUMENbHBIX YlUcel (nepuooudeckue
u Henepuooudeckue opoou,).

N3MEPEHU S, TPUBJIMKEHW S, OLIEHKU

BbInycKHHUK Hay4YHUTCSA:

1) ucmonb3oBaTh B XOJE€ pELICHUS 3a/lad dJIEMEHTapHbIE MPEJCTaBICHHS, CBSI3aHHBIE C
npuOIMKEHHBIMYA 3HAYEHUSIMHU BETTMUMH.

Buinycknux nonyuum 603mMoicHOCMb:

2) NOHAMb, YMO YUCLO8blE OAHHbIE, KOMOPbLE UCNOAb3YIOMCSL OISl XAPAKMEPUCMUKU 00beKmOo8
OKpyJHCauieco  Mupa, SAGIAI0MCL NPeuMyujeCmeeHHo NPUOTUNCEHHBIMU, YMO NO 3aANUCU
NPUOTUNCEHHBIX 3HAYEHULL, COOEPAHCAUUXCS 8 UHDOPMAYUOHHBIX UCTNOYHUKAX, MOICHO CYOUMb O
HO2PEUWHOCU NPUOTUNCEHUSL

3) nomusams, umo noepewtHocmv pe3yIbMama GbIMUCIEHU OO0JNCHA OblMb COUSMEPUMA  C
NOCPEULHOCTNBIO UCXOOHBIX OAHHBIX.

AJITEBPAMYECKUWE BBIPAYKEHU A

BrITTyCKHUK HAydUTCS:

1) BiageTh MOHATHSMH «TOXJIECTBO», «TOXKIECTBEHHOE MpeoOpazoBaHUE», pellaTh 3ajayu,
coJieprkanire OyKBeHHbIE JaHHBIE; padoTaTh ¢ (hopMyliaMu;

2) BBINOJHATH peoOpa30BaHMsl BBEIPAKEHUH, COEPKAIINX CTEIIEHH C LEIBIMH NOKa3aTesIMA 1
KBaJpaTHBIC KOPHH,

3) BBINOJIHATH TOXK/IECTBEHHBIEC MPeoOpa30BaHus PAllMOHATBHBIX BBIPAXKEHUM HA OCHOBE IPABHII
JENCTBUI HaJl MHOTOYWICHAMHU U alNredpandeckKuMu Ipo0sMu;

4) BBIOJIHATH PA3JI0KEHUE MHOTOUJICHOB HA MHOKUTEIIH.

Buinycknux nonyuum 603mMoxicHOCb:

5) mHayuumovcs 6bINOIHAMb MHO20UWA208bIE NPEOOPAZ06ANUS  PAYUOHANBHBIX  BbIPANCCHUIL,
NPUMEHSS. WUPOKULL HAOOp cnoco608 U NPUEMO8;

6) npumensmes moosicoecmeennvle nNPeodPaA306anus Oiisi peuleHus 3a0ay U3 Pa3iuyHbIX Pa30eios
Kypca (hanpumep, 0I5l HAX0HCOEHUsL HAUOOIbULe20/HAUMEHbULE2O 3HAUEHUSL BLIPANCEHUS).
YPABHEHUA

BBINyCKHUK HAY4YHUTCS:

1) pemaTb OCHOBHBIE BBl PAllMOHAJIBHBIX YPABHEHHM C OJHOW MEPEMEHHOM, CHCTEMBI IBYX
YpaBHEHHI C IBYMsI TIEPEMEHHBIMHU;

2) moHMMAaTh YpPaBHEHHE KaK BAKHEUITYIO MATEMAaTHUECKYIO MOJIENb IS OTMMMCAHUS M U3YyUeHUs
pa3sHOOOpa3HbIX peaJbHBIX CUTYAlU, pelIaTh TEKCTOBBIE 3a/1a4M alNreOpanyeckKuM METOI0M;

3) npuMeHsTh TpaduYecKre TMPEACTABICHUS JIs MCCICIOBAHUS YPaBHEHHMU, MCCIECIOBAHUS U

pEUIEHUs] CUCTEM YPAaBHEHUU C IByMsI IEPEMEHHBIMU.



Boinycknux noayuum 603mMOoNCHOCb.

4) ogrademsv cneyuanbHLIMU NPUEMAMU PeUleHUsl YPAGHEHULl U CUCEM YPAGHEHULl, VEEPEeHHO
NPUMEHAMb annapam ypasHeHuil Oisl peueHuss PAasHO0OPA3HbIX 3a0ay U3 MaAmemamuxi,
CMEJICHBIX NPeOMemos8, NPAKMUKU,

5) npumensmo epaguueckue npedcmasieHus 05 UCCIeO08AHUS YPABHEHUI, CUCMEM YPAGHEHU,
cooepoicawux OyKeeHHvle KOdppuyuernmaol.

HEPABEHCTBA

BhInmycKHUK Hay4UuTCS:

1) moHMMAaTh W TPHMEHSATh TEPMUHOJOTHIO M CHUMBOJIHKY, CBSI3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

2) pemiath JMHEHHbIE HEPABEHCTBA C OJIHOM NEPEMEHHOM M MX CUCTEMBI; pPEIllaTh KBaJpaTHBIE
HEPaBEHCTBA C OMOPOU Ha rpadUuecKue MpeICTaBICHUS;

3) NIPUMEHSATS anmapar HepaBEeHCTB IS PEIICHHUS 3a/1a4 U3 Pa3IMUHBIX pa3eiioB Kypca.
BoinyckHux noayuum 603mMOHNCHOCMb HAYUUMbCA:

4) pasnoobpasznvblM npuémam OOKA3amenbCmed HePaAGeHCms, Y8ePeHHO NPUMEHSIMb annapam
HepaseHcme Osl peulenuss Pa3HO0OPA3HbIX MAMEeMAmu4eckux 3a0a4 U 3a0ay U3 CMENCHbIX
npeomemos, NPaKmuKu,

5) npumensmo epaguueckue npedcmaeieHusi Onsl  UCCIEO0BAHUS HEPABEHCMSE, CUCHEM
HepaseHcma, cooepicaux OyKkeeHuvie KoIhduyuenmol.

OCHOBHBGIE I[TOHATHUA. UACJIOBBIE ®YHKIINUN

BBINyCKHUK HAY4YHUTCS:

1) MOHMMATh W WCIOJB30BaTh (PYHKIIMOHAIHHBIC IMOHSATHS M SI3bIK (TEPMHHBI, CHMBOJIHYECKUE
0003HaueHMUs ),

2) cTpouTh rpaduKu dIEMEHTapHBIX (PYHKIIMIA; UCCIeI0BaTh CBOWCTBA YHCIOBBIX (DYHKIIMN Ha
OCHOBE M3Y4EHUS MOBEACHUS UX I'padHKOB;

3) noHuMaTh QYHKIUIO KaK BaXKHEUIIYI0O MAaTEMaTUYECKYIO0 MOJEIb JUIsl OMMCAHUS MPOLIECCOB U
SIBIICHUH OKPY)KAIOIIEr0 MHpa, TPUMEHATh (YHKIIMOHAIBHBIA SI3BIK JIJISI  ONHCAHUS U
MCCJICTOBAHMSI 3aBUCUMOCTEN MEXTy PU3NIECKUMH BETUIMHAMH.

Bvinycknux noayuum 603mMOoNCHOCHb HAYHUMbCL:

4) nposooumsv UCCIe006aHUS, CEA3AHHbIE C U3YUEHUEeM CEOUCME (DYHKYUU, 8 MOM HYucie C
UCNONB308AHUEM KOMNbIOMeEPA, HA OCHOB8e 2papuKko8 uyueHHvlX QYHKyuti cmpoums Oojee
ClI0dICHbIE 2paduKu (KYCOUHO-3A0aAHHble, C «BLIKOJIOMBIMUY MOUYKAMU U M. N.);

5) ucnonvzosamv @GyHKYUOHANLHVIE NPEOCMABNIeHUsT U CEOUCMBA (YHKYUll Olisi PeueHus.
MamemMamuyecKux 3a0ay U3 pasiuidHsbix paz0enos Kypcd.

YHMCJIOBBIE [TOCJIEAOBATEJIBHOCTU



BBITTYyCKHUK HAy4UTCS:

1) nmoHMMaTh M WHCMOJB30BATH SA3BIK IOCIEAOBATENIBHOCTEH (TEPMUHBI, CHUMBOJIMYECKHE
0003HaueHUs ),

2) npuMeHATh (POPMYIIBI, CBSI3aHHBIE ¢ apU(PMETHIECKON U Te€OMETPHYECKOW MPOrPEeCCHsIMU, U
amnmapat, cOpMHPOBAaHHBIN MPU M3YyYEHUHU JIPYTUX Pa3JeioB Kypca, K PEIICHHIO 3a/1ad, B TOM
YHCJI€ C KOHTEKCTOM M3 PEAIbHOM KU3HU.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMbBCAL:

3) pewams kKomOuHUpOBaHHbIE 3A0a4lU C NPUMEHEHUeM QOPMYIL N-20 YieHd U CYMMblL Nepeblx N
YIeHO8 apuhmMemuyeckol U 2eoMempuyeckol Npozpeccutl, NPUMeHss Npu 3MOoM annapam
VPaHeHUll U HepaBeHCME;

4) nonumame apuGMemuyeckyio u 2eoMempudecKyio npocpeccul Kax QYHKYuU HamypaibHo2o
apeymenma, ces13bl8ams ApuGMemuieckyio npoepeccuro ¢ IUHeUHbIM POCHOM, 2e0MemMPULecKyo
— € 9KCNOHEHYUANbHBIM POCHIOM.

OIIMCATEJIbBHASI CTATUCTUKA

BrinmyckHUK Hay4YUTCS HCIOJIB30BAaTh MPOCTEUINNE CIOCOOBI TPEICTABICHUS U aHalu3a
CTaTUCTHYECKUX JAHHBIX.

Buinycknux noayuum 603modcHocms npuoopecmu nep8oHAYANbHbIL ONbIM OPeaHU3ayuu coopa
OAHHLIX NPU  NPOBEOEHUU ONpocd O00WeCmE8eHH020 MHEHUs, OCYWeCmEIamb UX aHAIUs,
npeocmasisime pe3yibmamsl ONpoca 8 guoe madauysl, OUAPAMMbI.

CJIVUAMHBIE COBbITUS U BEPOSITHOCTbD

BBIyCKHUK HAYYUTCS HAXOJIUTh OTHOCUTETIHHYIO YAaCTOTY U BEPOSATHOCTH CITy4alfHOTO COOBITHSI.
Buinycknux  noayuum  6o3modcHocmv - npuobpecmu  Onblm - NPOBEOeHUs.  CYYAUHBIX
IKCNEPUMEHMO8, 8 MOM YUCTLE C NOMOUDBIO KOMULIOMEPHO20 MOOEIUPOBAHUS, UHMEPNpemayuu
Ux pe3yibmamos.

KOMBHMHATOPUKA

BrinmyckHUK HayuuTCs pemiath KOMOMHATOPHBIC 33a/la4d HAa HAXOXKJICHHE YHClIa OOBEKTOB WIIU
KOMOHMHAIHA.

Buinyckuux nonyuum 603MOACHOCMb HAYYUMBCSA HEKOMOPLIM CNEeYUATbHbIM NPUEMAM DeuleHs]

KOMOUHAMOPHBIX 3a0aH.



TEMATHYECKOE INTAHUPOBAHHUE

7 kaacc
No /it HaunmenoBanue pa3nenoB u Tem Bcero vacos Kontpossrsie
paboThl
1 JpoOu 1 mporeHThI 12 1
2 [Ipsimast 1 0OpaTHAs MPONOPIMOHATBLHOCTH 8 1
3 Beenenue B anreopy 10 1
4 YpaBHeHHs 11 1
5 Koopaunate! u rpaduku 9 1
6 CBolicTBa CTENEHU C HATYPAJIbHBIM 9 1
MoKa3aresiem
7 MHorouwieHsl 17 2
8 PaznoxeHre MHOTOYJICHOB HA MHOYKUTEITH 17 1
9 YactoTa 1 BEpOSITHOCTh 5 1
10 IToBTOpEHME 4 1
Hroro: 102 11
8 kiace
Ne i/m HaunmenoBanue pa3zenoB u Tem Bcero vacos Koutpoisrere
paboThl
1 IToBTOpEHUE 1
2 Anrebpandeckue 1poodu 1
3 KBanparubeie KopHU 1
4 KBanpatusle ypaBHEHUS 1
3) Cucrembl ypaBHEHUN 1
6 OyHKIMH 1
7 BeposiTHOCTB M cTaTHCTHKA 2
8 IToBTOpEHME 1
Uroro: 102 11




KAJIEHJAPHO-TEMATHYECKOE INTAHUPOBAHHUE

7 rJ1acc
CkoppexTH
Ne IlnanoBbIe
Ne 0K CDOKI POBaHHbIE
YPOKOB le: o HaumeHnoBanue pa3aeiioB 1 TEM XapaKTepHCTHKa OCHOBHBIX BU/IOB 1€ATECJIbHOCTH YY€HUKA n 0;)0 eHH CPpOKH
mo 1n/n p e MPOXOKACH
TeMaM b |
nus
1. Jpo6u u npouentsl (12 yacoB)
. [TornMaroT y4eOHYIO 3a1a9y YPOKa U CTPEMSTCS €€ BBIITOJIHUTS;
1.1 CpaBHenue n1pooeit yHACOHY yyp P ’ 1 Henens
1 OTBEYAIOT HA UTOTOBBIC BOTIPOCHI M OLICHUBAIOT CBOM JOCTHIKEHUS
Ha YPOKE; BBITTOJHAIOT CPABHEHUE OOBIKHOBEHHBIX U JISCATUIHBIX
. Ipo0eil, MPUKUAKY U OLIEHKY B XOJI€ BBIYMCICHUIN; TPOBOIST
1.2 CpaBHeHnue npobeit . 1 Henens
2 HECJIOXKHBIC UCCIICOBAHUS, CBSI3aHHBIC CO CBOMCTBAMH JPOOHBIX
YHUCEJI, OMUPASICh HA YUCIOBBIC SKCIIEPUMEHTHI;, pa0OTAIOT B Iapax
3 13 Brruncnenue ¢ [TormMaroT y4eOHYI0 3a1a9y YpOKa U CTPEMSTCS €€ BBIITOJIHUTS; | Hexens
' panMoHAIbHBIMHA YHCIIAMHU OTBEYAIOT HAa UTOTOBBIC BOTIPOCHI M OIEHUBAIOT CBOM JOCTHIKECHUS
Ha YPOKE; CPAaBHUBAIOT U YIIOPSIOYUBAIOT PAIMOHATLHBIC YHCIIA;
Brruncienue ¢
4 14 BBITIOJTHSIOT BBIYMCIICHHS C PAllMOHAIBHBIMH YHCIaMu; pabOTaloT B 2 Hemens
parMoHaIbHBIMH YU CIIAMHU
Ipynmax u napax
[TornmaroT yueOHyI0 3aauy YpOKa U CTpeMATCS €€ BBIOJIHUTS;
CrermneHb ¢ HaTypaIbHBIM
5 15 OTBEYAIOT HA UTOTOBHIC BOMPOCHI M OI[CHUBAIOT CBOM JTOCTHKCHUS 2Henens
MoKa3areieM .
Ha YPOKE; HaXOJIAT 3HaYeHHs] OyKBEHHBIX M YUCIIOBBIX BBIPAKECHHIA,
C BBITIOJTHSIFOT BBIYUCIICHHSI C PAIIMOHATBHBIMU YHACIIAMHE, BEIYHUCIISIOT
TEIEHb C HAT bHBIM .
6 1.6 CICHR C HATYpall 3HAYEHUS CTETEHEe! C HaTypalbHBIMU MOKA3aTeIsIMH; padOTaloT B 2Henens
MoKa3areneM Mapax u rpyIIax
[TorrMaroT y4eOHYIO 3a/1a9y YpOKa U CTPEMSTCS €€ BBIITOJIHUTE;
OTBEYAIOT HA UTOTOBHIC BOMPOCHI M OI[CHUBAIOT CBOM JTOCTHKCHUS
7 1.8 3a/aun Ha MPOLIEHTHI Ha YPOKE ; OCYIIECTBIISIFOT MOUCK WH(OPMAIIUHU, COAEepIKAIINe 3 Henens
JaHHBIC, BBIPAXKECHHBIC B MPOIICHTAX, HHTEPIPETUPYIOT 3TH JTaHHEIE;
pelaroT 3a/1a4u Ha MPOIEHTHI U ApoOu; paboTarOT B mapax
[TornMaroT yueOHYI0 3a/1a4y YpOKa U CTPEMSTCS €€ BBIIIOJHUTS;
8 19 3a/1auu Ha TIPOIICHTHI OTBEYAIOT HA UTOTOBBIC BOIPOCH! M OI[CHUBAIOT CBOM JTOCTHIKCHHS 3 Henens

Ha YPOKC; pCIIa0T OCHOBHBLIC 3a/1a41 Ha IIPOUCHTHI U I[pOGI/I;




rpamMOTHO 0OPMIISIOT pelIeHUE 3a/1a4u; pabOTaIOT B IMapax

1.10

CratucTuueckKue
XapaKTEPUCTUKU

[ToHnMmaroT y4eOHyI0 33/1a4y ypoKa U CTPEMSTCs €€ BBIOIHUTE;
OTBEYAIOT HAa UTOTOBBIE BOIIPOCHI U OLIEHUBAIOT CBOU JOCTHKEHMSI

10

1.11

CraTuctuyeckue
XapaKTEPUCTUKU

Ha YpOKE; MPUBOJISAT IPUMEPHI YUCIOBBIX TAHHBIX, HAXOAAT CpeiHEee
apudmeTnyeckoe, MOly ¥ pa3Max YMCIOBBIX HAOOPOB, B TOM YHCIIE
M3BJICKAs] HEOOXOMMYIO HH(POPMAITHIO U3 TAOJIUIL M THATPaMM;
paboTaroT B mapax

3 Henensa

4 uenens

11

1.12

3auem Ne 1 no meme
«OobbiKkHOBEHHBIE OpOOUY

BBITIONHSIOT BEIYUCIICHHSI C PAIIMOHATBHBIMU YHUCITAMH, BEIYUCIISIOT
3HAYEHUS CTENEHEN C HaTypaIbHbIMU MOKA3aTEISIMU; PEIIAIOT
OCHOBHBIC 33/1a4M HA MIPOLIEHTHI U APOOU; HAXOJIAT CPETHEE
apudMeTHuuecKoe, MOy ¥ pa3Max YHUCIOBBIX HAOOPOB;
KOHTPOJIUPYIOT: OOHAPYKUBAIOT U YCTPAHSIOT OMIUOKH
JIOTHUYECKOTO (B X0JI¢ PEIICHMS ) U apu(MeTHIeCKOoro (B
BBIYMCIICHHH) XapaKkTepa

4 yenens

2.

IIpsimasi u oOpaTHAsi MPONOPUMOHAIBLHOCTH (8 YacoB)

12

2.1

3aBUCUMOCTH U (HOPMYJTBI

[TonumaroT yueOHyto 3a1a4y ypoKa U CTPEMSTCS €€ BBITIOJHUTD;
OTBEYAIOT HA UTOTOBBIE BOIPOCHI M OLIEHUBAOT CBOU JOCTUKEHUS
Ha YPOKE; MOJEIUPYIOT HECIOKHbIE 3aBUCHUMOCTH C IOMOIIIbIO
(hopMyIT; BEIIOTHSIOT BBIUMCIICHUS 110 (OpMYJIaM, BBIPAKAIOT U3
(dbopMyIbl OAHH BETUYHHBI Uepe3 Apyrue; padboTaroT B mapax

4 uenens

13

2.2

3aBUCUMOCTH U POPMYJIBI

[ToHnmaroT yueOHy!0 3a/1a4y ypoKa U CTPEMSTCs €€ BBINOIHUTE;
OTBCYAIOT HAa UTOTOBLIC BOITPOCHI U OLICHUBAIOT CBOX JOCTHIKCHUA
Ha YpOKe; BBIPAXKAIOT epeMeHHbIE U3 (POPMYJI; BBIOJIHSIOT
BBIYHCIICHUS 110 (OopMyJiaM, BBIpaXXaTh U3 (POPMYJIbl OJTHU
BEJIMUMHBI Yepe3 Ipyrue; padoTaroT B mapax

5 Henens

14

2.3

[IpsiMast mpoONOPLUHUOHATIBHOCTD

[ToHnmaroT yueOHy!0 331a4y ypoKa U CTPEMSTCs €€ BBINOIHUTE;
OTBEYAIOT HAa UTOTOBBIE BOIIPOCHI M OLIEHUBAOT CBOU JOCTHUKEHUS
Ha YpOKe; pacro3HaIOT NPSMYIO U 0OpaTHYIO MTPONOPIIMOHAIEHBIE

3aBHCHMOCTH; UCIOJIb3YIOT CBOMCTBA IPSIMON U 00paTHOM
MIPONOPLMOHAIIBHOCTH JUIsl BHIIIOJHEHUS IPAKTUYECKUX PACUETOB;
paboTaroT B mapax M rpymnmnax

5 "Henens

2.4

O6parnHas

[TonumaroT yueOHyI0 3a1a9y ypoKa U CTPEMSITCS €€ BBITIOJHUTD;

5 Henmens




15

MPOMOPLUOHAIEHOCTD

OTBEYAIOT HA UTOTOBHIE BOMPOCHI M OLIEHUBAIOT CBOU JOCTHUKEHUS
Ha YPOKE; PEIIaloT TEKCTOBBIC 3a/1a4M HA MIPSIMYIO0 U 0OpaTHYIO
MPOMOPLUMOHANIbHBIE 3aBHCUMOCTH; pabOTalOT B Mapax U rpynmax

[ToHnmaroT y4eOHyI0 3a1a4y ypoKa U CTPEMSTCS €€ BBIOIHUTE;

16 25 [Tponopiuu, pemieHue 3a1a4 ¢ | OTBEYAOT HA UTOTOBBIE BOIIPOCHI U OLICHUBAIOT CBOU JOCTHKEHMSI 6 Henes
MOMOIIBIO IPOTIOPLIUH. Ha YpOKE; pEeIIaoT 3a/1a4y C IOMOIIBIO IPONOPLUI; aHAIU3UPYIOT U
OCMBICJIUBAIOT TEKCT 3a/1a4H, MOJACTUPYIOT YCIOBHE C TOMOIIbIO
CXEM, CTPOSIT JIOTUYECKYIO LIETIOUYKY PACCYXIECHUN; KPUTUUECKU
17 26 [Ipomnopuuu, peuieHue 3auad ¢ OLIEHUBAIOT MTOJIyYEHHBIH OTBET, OCYLIECTBISIOT CAMOKOHTPOJIb, 6 Henens
' MOMOIIBIO IPOTIOPLIUH. IPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBHIO; pabOTAIOT B apax u
rpynmax
[TonumaroT yueOHy10 33a4y YpOKa U CTPEMATCS €€ BBIIOJIHUTD;
OTBEYAIOT HA UTOTOBHIE BOMPOCHI M OLIECHUBAIOT CBOU JOCTHUKEHUS
18 2.7 [TponoprinoHaIbHOE JISICHUE. | Ha YPOKe; (GOpMYTHPYIOT OHATHE IPOMOPIIMOHATEHOTO JICIICHHUS, 6 Henens
pEIIaloT TEeKCTOBBIE 3a/1a4H HA MPOIMOPLHUOHAILHOE JICTICHUE;
paboTaroT B mapax M rpynmnax
PemmaroT TeKCTOBBIE 33/1a4u Ha MPOTMOPIHUOHAIBHOE JICJICHHE.
AHanM3UPYIOT U OCMBICIUBAIOT TEKCT 33J]a4l, MOJICIUPYIOT
3auem Ne2 «llpamas u YCIIOBUE C ITOMOIIBIO CXEM, CTPOSIT JIOTUYECKYIO IIETIOUYKY
19 2.8 oopamnasn pacCyXICHHIA; KPUTHICCKH OIEHUBAIOT MOJydEeHHBIA OTBET, 7 Henens
NPONOPUUOHAILHOCIUY. OCYILIECTBIISIFOT CAMOKOHTPOJIb; KOHTPOJIMPYIOT: OOHAPYKUBAIOT U
YCTPaHSIOT OINOKH JOTHUECKOT0 (B XO/1€ PELeHUs ) U
apupMeTHyecKoro (B BHIYMCICHNUN) XapaKkTepa
3. Baenenmue B aareopy (10 yacon)
31 bykBeHHas 3amuch CBOMCTB [ToHnMmaroT y4eOHy!o 3a1a4y ypoKa U CTPeMSTCs €€ BBINOIHUTE;
20 ) JIEMCTBUM HaJ YHCIIaMU. OTBEYAIOT HAa UTOI'OBBIE BOIIPOCHI M OLIEHUBAIOT CBOU JTOCTIKEHUS 7 nenens
Ha ypOKe; MPUMEHSIOT S3bIK aNreOpbl MPH BHIMOIHEHUH
AIIEMEHTAPHBIX 3HAKOBO-CUMBOJINYECKUX JEHCTBUIL: HCIIONb3YIOT
39 [TpeoOpa3oBanue OyKBEeHHBIX | OYKBBI Ul 0003HAUCHMSI YHCEN, JIs 3aIIMCH OOLINX YTBEPKICHUM;
21 BBIPAKCHU. MOJIETTUPYIOT OYKBEHHBIMU BBIPQXKEHUSMHU YCIOBUS, ONMCAaHHbIE 7 Henenst

CJIOBECHO, PUCYHKOM HJIM YEPTEKOM; TpeoOpas3yroT
anrebpanvecKkie CyMMbl U TPOU3BEJIeHUs; pabOTalOT B Mapax




[IpeobpazoBanrie OyKBEHHBIX

33 Y [ToHnMarOT y4eOHYIO 3a/1a4y ypOKa U CTPEMSITCS €€ BBITIOIHUTE;
22 BBIPAXXCHUM. OTBEYAIOT HA UTOTOBHIE BOMPOCHI M OIECHUBAIOT CBOM JTOCTHKEHUS 8 nezens
Ha YPOKE; BBIIIOJIHSIOT YUCIOBBIE ITOJICTAHOBKH B OYKBEHHOE
[IpeoOpazoBanre OYKBEHHBIX
3.4 LI 2 BBIPQKEHUE, BRIYHUCIISIOT YUCIOBBIC 3HAUCHNE OYKBEHHOTO 8 Hexest
23 PKCHHHL. BBIp)XCHUS; padOTAIOT B Mapax U rpymnmnax.
3.5 [TpaBuia packpsITHS CKOOOK. [TornMaroT y4eOHYI0 3a/1a9y YPOKa U CTPEMSTCS €€ BBIIOJIHUTS; 8 Hentens
24 OTBEYAIOT HA HTOTOBBIC BOIIPOCHI U OIICHUBAIOT CBOU JOCTHIKCHHSI
Ha YPOKE; BBIMIOJIHSIOT 33/IaHUs Ha YIIPOIICHUE BBIPAKEHUIA;
o5 3.6 [IpaBuiia pacKpbITHS CKOGOK. NPUMEHSIOT MPaBHJIa PACKPBITHS CKOOOK P BBIOJTHEHUN 9 nenens
3aJJaHuii; paboTaIOT B Mapax
[TonoGHbBIE ciaraemble.
3.7 [IpuBenenue mogoOHbBIX ) 9 Hemens
26 CIIArAeMbIX. [ToHUMarOT y4eOHYIO 331a4y ypOKa U CTPEMSITCS €€ BBITIOIIHUTS;
OTBEYAIOT HA UTOTOBHIC BOMPOCHI M OICHUBAIOT CBOM JTOCTHIKCHUS
[TonoGHbBIE ciaraemele. Ha YpOKe; MPUMEHSIOT MIPABHUIIO MPUBEICHHS MOAOOHBIX ClIaraeMbIX
3.8 [IpuBenenue mogoOHbBIX MIPU BBITIOJHEHUH 3a/IaHUi; pabOTarOT B Mapax v rpymnmnax. 9 Henens
27 ClIaracMbIX.
[Tonodmete ciraracMbie. JlenaroT JOKJIAIbI 10 KCTOPUH BOZHUKHOBEHUS aJIreOphI;
28 3.9 cm?g;fgg;ﬁgﬁiig;OB SAUMIIAIOT IPOEKTHE; ONEHMBAIOT CBOH OCTIKEHHS 1 AocTkerns | 10 Heens
: JPYTUX yYaIIuXcs
BBIOTHSIOT 33a1aHUS HA YIIPOIIEHNE BRIPAKCHHIA;, TPUMEHSIIOT
MpaBHJIa PACKPBITHS CKOOOK NIPU BHITIOJTHEHHUH 3a/1aHU;
MPUMEHSIFOT MPABUIIO TIPUBEICHUS TTOTOOHBIX CIIAraeMbIX IPH
BBITIOJTHEHUH 33/IaHUH; BBITIOJIHSIOT YHMCIOBBIE MOJCTAHOBKH B
29 3.10 3auem Ne3 « Beeoenue ¢ OYKBEHHOE BBIPAKEHHE, BHIYUCIISIIOT YMCJIOBBIC 3HAUCHUE 10 nenenst

anzeopy».

OYKBEHHOT'O BBIPa)KE€HUS; KPUTUUECKU OLIEHUBAIOT MOJTyYEHHBIH
OTBET, OCYIIECTBIISIFOT CAMOKOHTPOJIb; KOHTPOJIUPYIOT:
0OHapYKUBAIOT U YCTPAHAIOT OIIMOKH JIOTMYECKOTO (B X0/1€
penieHus) 1 apupmMeTnieckoro (B BEIYUCIECHNN) XapaKkTepa

4. Ypauenus (11 yacoB)
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4.1

Anrebpanueckuii crocod
pelieHus 3a1a4d

BrInonHsI0T 3a1aHUS TBOPUECKOTO U TIOUCKOBOT'O XapakTepa,
MPUMEHSIOT 3HAHUS U CIIOCOOBI ICHCTBUN B M3MEHEHHBIX YCIIOBHSIX;
MEPEXOIAT OT CIOBECHOM (POPMYITHPOBKU YCIOBUS 3a7a4 K
anreOpanyecKor MOJIENTH ITyTeM COCTABJICHUS! YPABHEHUS; TIPOBOIST
JI0KA3aTeIbCTBEHHBIE PACCYXKACHHS O KOPHAX YPaBHEHHS C OIIOPOi
Ha OnpezeNieHHe KOPHs; padOoTaroT B Mapax, rpyInax; OIeHUBAIOT
CBOM JIOCTIIKEHUS U IOCTHXKEHUS APYTUX YUALTUXCSI

10 Hemensa
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4.2

Kopuu ypaBHeHuUs

32

4.3

Pemenne ypaBaenui

[ToHnMmaroT y4eOHyI0 3a1a4y ypoKa U CTPEMSTCS €€ BBITOIHUTE;
OTBEYAIOT HA UTOTOBHIE BONPOCHI M OLIEHUBAIOT CBOU JJOCTHUKEHUS
Ha ypoKe; GOpPMYIUPYIOT OIpeesieHIe YPaBHEHHUS U KOPHS
YpaBHEHHUS; OOBACHAIOT U (OPMYIUPYIOT MIpaBUIIa MPeoOpa3oBaHuUs
YpaBHEHUI; HAXOJAT KOPHU YPaBHEHUSI IPU PELICHUM 3a1aHUM;
paboTaroT B rpymnmax

11 Hemensa

11 memena

33

4.4

Pemenne ypaBaenui

[TonumaroT yueOHyto 3a1a4y ypoKa U CTPEMSTCS €€ BBITIOJHUTD;
OTBEYAIOT HA UTOI'OBBIE BOIIPOCHI U OLIEHUBAKOT CBOU JTOCTHUKECHUS
Ha ypoke; GOpMYIHPYIOT MOHATHE JTUHEHHOTO YPAaBHEHUS;
pacro3HalOT JTUHEIHbIE ypaBHEHHS; pa00TAIOT B Mapax U Ipymnmax

11 memena

34

4.5

Pewenune ypaBHeHuit
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4.6

Pemenne ypaBaenuit
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4.7

Pemenue ypaBHeHU

[TornmaroT yueOHYI0 331a4y YpOKa U CTPEMSATCS €€ BBIIOJIHUTS;
OTBEYAIOT HA UTOTOBBIE BOIIPOCHI ¥ OLIEHUBAIOT CBOU JOCTHUKEHUS
Ha YpOKE; KOHCTPYUPYIOT AIITOPUTM PELICHUS TUHEHHBIX
YpPaBHEHUU, PACIIO3HAIOT JIMHEHBIE YPABHEHHUS, PEIIAIOT TUHECUHBIC
YPaBHEHUS, a TAK)KE YPABHEHUS, CBOASAIIMECS K HUM, C IIOMOIIBIO
pocTelux npeoOpa3zoBaHUil; penialoT ypaBHEHUS C OJTHOM
NEepeMEeHHOI; paboTaloT B apax U rpynmnax

12 Hemensa

12 nenens

12 Henens
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4.8

Pemrenue 3agad Ha IBUKEHUE C
ITOMOIIIBIO YPABHEHMIA.

38

4.9

Penrenue 3ama4d Ha OTHONIEHUS
C IOMOIIBIO YPaBHEHHUH.

[ToHnMaroT y4eOHyI0 3a/1a4y ypoKa U CTPEMSTCs €€ BBITIOIHUTE;
OTBEYAIOT HA UTOTOBBIE BOIIPOCHI U OL[EHUBAIOT CBOU JOCTHXKEHHS
Ha ypOKE; PEIIaoT TeKCTOBBIE 3aJaul anre0pandecKuM Crocooom:

COCTaBJIAIOT YPaBHEHHUE 110 YCIOBUIO 33/1a4H, PELIAIOT
COCTaBJIEHHOE YpaBHEHHUE, IPOBOAAT PACCYKACHMUS, OCHOBAaHHbBIE Ha
MHTEPIpPETaIMK YCIOBUS MOCTaBICHHOMN 3a/1a4H, JJIs TIOMCKA LEJIbIX

13 Hemensa

13 Hemensa
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4.10

Pewenue 3a1a4 Ha IPOLIEHTHI
C IOMOIIBIO YPaBHEHUH.

KOpPHEN HEKOTOPBIX HECIIOKHBIX HEJTUMHEUHBIX YPaBHCHUH;
paboTatoT B mapax

13 Hemensa

40

411

3auem Ned «Ypasnenusny.

BrinonHsAI0T 3a1aHUS TBOPUYECKOTO U MTOMCKOBOTO XapakTepa,
MIPUMEHSIFOT 3HAHUS ¥ CIIOCOOBI JCHCTBUI B M3MEHEHHBIX YCIIOBUSX;
HaxoJAT KOPHU YpaBHEHUS IIPH PEUICHUH 3aJJaHUI; PEIIatoT
TEKCTOBBIC 33]Ia4H aIreOpandecKuM ClIOCOOOM: COCTaBISIOT
ypaBHEHUE 10 YCIIOBHIO 33J1a4yH, PEIIAl0T COCTABJICHHOE YpaBHEHHUE,
MIPOBOJIST PACCYKJICHUSI, OCHOBAaHHBIC HA UHTEPIIPETAIIUU YCIOBUS
MTOCTaBJICHHOM 3a7[a4M, JUIsl TIOUCKA IEJIBIX KOPHEH HEKOTOPBIX
HECJIOKHBIX HEJTMHEHWHBIX YPABHEHU; OCYLIECTBIISIOT
CaMOKOHTPOJIb; KOHTPOJIMPYIOT: OOHAPYKUBAIOT U YCTPAHSIOT
OIITMOKM JIOTHYECKOTO (B XOJI€ PEUICHUS ) U apHUPMETHIECKOTO (B
BBIYMCIICHHH) XapaKkTepa

14 wemensa

5. Koopannatel u rpadpukn (9 yacoB)
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5.1

MHO0KeCTBO TOYEK Ha
KOOPJIMHATHOMU IIPSMOM

[ToHumaroT yueOHy!0 3a1a4y ypoKa U CTPEMSTCs €€ BbIIOIHUTE;
OTBEYAIOT HA UTOTOBBIE BOIIPOCHI ¥ OLIEHUBAIOT CBOU JOCTHUKEHUS
Ha ypoKe; 300paXkaroT yKciia TOUKaMy Ha KOOPAMHATHOM MPSIMOK;
HaxoJAT PaCCTOSTHUE MEXIY TOUKAMHU Ha KOOPAUHATHOM NPSIMOH;
paloTaloT B rpynmne

14 wenensa
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5.2

PaccrosiHne Mexay ToukaMu
KOOPJMHATHOU IIPSAMOM

[TonnmaroT yueOHYI0 3a1a4y YpOKa U CTPEMSATCS €€ BBIIOJIHUTS;
OTBEYAIOT HA UTOTOBBIE BONPOCH! U OLIEHUBAIOT CBOM JOCTHKEHUS
Ha ypoke; GopMyIUpPYIOT MIPABUIIO JI€JIEHUSI JECATUUHOM 1po0Ou Ha

10, 100, 1000 u T.1.; 0HOPMIISIFOT KOHCIIEKT; CPABHUBAIOT
HauOoJIbLIEE YHCIIO M YCTaHABJIMBAIOT, BO CKOJIBKO pa3, IEPEBOAST
U3 OJTHUX €IMHUI] U3MEPEHUs B Ipyrue; paboTaloT B rpymnie

14 nenens
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5.3

MHO0keCcTBO TOUEK Ha
KOOPJMHATHOM TIOCKOCTH

[TonumaroT y4eOHyto 3a1a4y ypoKa U CTPEMSITCS €€ BBITIOJHUTD;
OTBEYAIOT HA UTOTOBBIE BOIPOCHI M OLIEHUBAIOT CBOU JOCTUKEHUS
Ha YpOKE; BBITIOTHSIOT 3a/IaHHs, CBI3AHHBIC C HAXOXKJIEHUEM
paccTosHUS MEXTY TOYKAMU KOOPAMHATHOW MPSAMOii; paboTaroT B

rpymnmax

15 wenensa

5.4

MHoskecTBO TOUYEK Ha
KOOPJMHATHOM TIOCKOCTH

[Tonumarot y‘-IC6Hy'IO 3a1avy YpOKa U CTPEMATCHA eé BBITIOJIHUTD,
OTBCYAIOT HAa UTOTOBLIC BOITPOCHI U OLICHUBAIOT CBOH JOCTHIKCHUA

15 Henmensa
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Ha ypoke; n300pakaroT napbl 4Yucea TOUYKaMU KOOPAUHATHOM
IJIOCKOCTH; CTPOSAT HA KOOPJAMHATHOM TNIOCKOCTH T€OMETPUUYECKUE
M300paKeHUsI MHOXECTB, 33JIaHHBIX allreOpandecku, OMUCHIBAIOT
MHO>KECTBO TOYEK KOOPJAMHATHOM MJIOCKOCTH allreOpanvecKuMH
COOTHOIIEHUSIMU; pabOTaIOT B Mapax
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5.5

I'paduknu

[TornMaroT y4eOHYI0 3a/1a9y YPOKa U CTPEMSTCS €€ BBIITOJIHUTS;
OTBEYAIOT HA UTOTOBHIE BONPOCHI M OLEHUBAIOT CBOU JTOCTHUKEHUS

46

5.6

I'paduxu

Ha YPOKE; CTPOAT IpadUKH MPOCTEUIINX 3aBHCUMOCTEH, 33 JaHHBIX
anredpandecKuMu COOTHOIICHUSIMH, TPOBOST HECIOKHbBIE
WCCIICIOBAHMs OCOOCHHOCTEH 3TUX IpauKoB; pabOTAIOT B mapax

15 Henmensa

16 Hemensa
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5.7

Eme HECKOIBKO BayKHBIX
rpaduKoB

[TornmaroT yueOHYI0 3a1a4y YpOKa U CTPEMSATCS €€ BBIIOJIHUTS;
OTBEYAIOT HA UTOT'OBBIE BONPOCHI U OLIEHUBAIOT CBOU JJOCTUKEHUS
Ha ypOKe; MOJIEJIUPYIOT pealibHbIe 3aBUCUMOCTHU TpaduKamu;
YUTAIOT IPa(UKK peasbHBIX 3aBUCUMOCTEH; CTPOST CII0KHBIE
rpadvKy Ha KOOPJAMHATHOM MIIOCKOCTH; pabOTArOT B rpymnax u
napax

16 Hemensa
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5.8

['paduku Bokpyr Hac. 3amura
IPOCKTOB

Henarot noknaasl mo teme «/lekaproBas CUCTEMay; 3alIUIIAIOT
[IPOEKTHI; OLICHUBAIOT CBOU JOCTUKEHUS U JOCTHKEHUS IPYTUX
y4aImxcs

16 Hemensa
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5.9

3auem Ne5 «Koopounamut u
zpaghuruy.

NuauBuayalbHOE pelleHre KOHTPOJIbHBIX 3a1aHnui. OCylIeCTBIIATh
CaMOKOHTPOJIb

17 enensa

6. CB

0iiCTBA CTeNeHN ¢ HATYPAJIbHBIM NoKa3areJeM (9 4yacoB)

50

6.1

[Ipoussenenue u yactHoe
CTEIeHEN

[ToHnmaroT yueOHy!0 3a1a4y ypoKa U CTPEMSTCs €€ BBINOIHUTE;
OTBEYAIOT HAa UTOTOBBIE BONPOCH! U OLIEHUBAIOT CBOU JJOCTHUKEHUS
Ha ypoke; (GOopMyIHPYIOT, 3aIIMCHIBAIOT B CUMBOJINUYECKOH hopme U
00OCHOBBIBAIOT CBOMCTBA CTENEHH C HATypaJbHBIM MIOKa3aTeNIeM,
INPUMEHSIOT CBOIMCTBA CTENEHU JUIsl TpeoOpa30BaHusl BhIPAKEHUH 1
BBIUMCIICHHI; paboTaIOT B apax

17 uenensa

51

6.2

[IpousBenenne u yacTHOE
cTeneHen

[Tonumarot y‘-IC6Hy'IO 3a1avy YpOKa U CTPEMATCHA eé BBIIIOJIHUTD,
OTBCYAIOT HAa HTOTOBLIC BOITPOCHI U OLICHUBAIOT CBOH JOCTUXKCHUA

52

6.3

[Ipoussenenue u yacTHoe
CTEIEHEN

Ha YPOKE; YIPOIIAIOT IPOU3BEIECHUE U YACTHOE CTEIIEHEN;
BBITIOJHSIOT 3aJJaHMsl, CBSI3aHHBIE CO CTENEHSIMU MPOU3BECHUS U
JpoOu; paboTalOT B rPyMIax U napax

17 Henensa

18 Henensa




CTelneHs CTeneHH ,

[TonnmaroT yueOHYI0 3a1a4y YpOKa U CTPEMSATCS €€ BBIIOJIHUTS;

53 6.4 18 nemens
MIPOM3BENICHUS U ApoOH OTBEYAIOT HA UTOTOBBIE BOMPOCHI M OLIEHUBAIOT CBOU JOCTHUKEHUS
Ha ypoke; GOpMYIHPYIOT, 3alIMCHIBAIOT B CHMBOJUYECKON (hopMe U
65 CreneHp CTENEHH, 00OCHOBBIBAIOT CBOMCTBA CTENEHU C HATYpPAIBHBIM TOKa3aTeleM, 18 Hexens
54 ' MPOU3BEICHUS U IpoOH MIPUMEHSIOT CBOMCTBA CTEIIEHU JJIs MPEe0Opa30BaHMs BBIPAKEHUN 1 A
BBIUMCJICHHI;, pa0OTAIOT B TPYIINAX ¥ MMapax
6.6 Pemenne koMOMHATOPHBIX [TornMaroT y4eOHYI0 3a/1a4y YPOKa U CTPEMSTCS €€ BBIITOJIHUTS; 19 Hexens
55 ' 3a1a4 OTBEYAIOT HA UTOTOBBIC BOIPOCHI M OLICHUBAIOT CBOU JOCTHIKEHUS
Ha ypOKe; IPUMEHSIOT [IPAaBHUIO0 KOMOMHATOPHOI'O YMHOYKEHUS IS
56 Pemenne KOMOMHATOPHBIX YPOKE, TIp P P ™ o
6.7 sanan penieHus 3a/1ay Ha HaXOXJACHHUE Ynciia 00bEeKTOB WM KoMOWHanuii; | 19 Hemens
paboTaroT B Tpynmnax M rnapax
[TornmaroT yueOHYI0 3a1a4y YpOKa U CTPEMSATCS €€ BBIOJIHUTS;
OTBEYAIOT HA UTOTOBBIE BOMIPOCHI M OLIEHUBAIOT CBOU JOCTHIKEHUS
Ha YpOKe; MPUMEHSIOT IPAaBUJIa TIEPECTAHOBKHU MPHU BHITOIHEHUH
6.8 [TepecTanoBkH 3aJIaHUi; BRITIOJHSIOT Iepedop BCEX BO3ZMOKHBIX BAPUAHTOB IS 19 Hexest
57 repecyera 0ObEKTOB UJIM KOMOMHAIIMI; PACIIO3HAIOT 3aa91 Ha
OTpeIeTICHUE YK CIIa IEPECTAHOBOK U BBITIOJHSIIOT
COOTBETCTBYIOIINE BBIUMUCICHNUS, pa0OTAIOT B TPYIIaxX M Mmapax
3auem Ne6 «Ceoiicmea N
NuauBuayanbHOE pellieHre KOHTPOIbHBIX 3aaHui. OCYIECTBISIIOT
6.9 CMeneHu ¢ HamypaibHbIM 20
58 . CaMOKOHTPOJIb HCIICIIA
nokazamesnem.
7. Muorousensl (17 yacoB)
[TornmaroT yueOHYI0 3a1a4y YpOKa U CTPEMSTCS €€ BBIMOJIHUTS;
OTBEYAIOT HA UTOTOBBIE BOMIPOCHI M OLIEHUBAIOT CBOU JOCTHIKEHUS
59 7.1 OnHOYIEHBI 1 MHOTOWICHBI Ha YpOKE; pa3InyaroT U paclo3HAOT OJJHOWIEHbI 1 MHOTOYJICHBI; 20 uenmens
BBITIOJIHSIOT JIEHCTBUS C OJHOYWICHAMH U MHOTOWIEHAMU; paboTaroT
B Ipymmax
INoxumaroT yueOHYIO 3a1a4 0Ka U CTPEMATCS €€ BELIITOJIHUTE;
CrnoxxeHne U BEIYUTAHHE YHacOHy Aty yp P ’
7.2 OTBEYAIOT HA UTOTOBBIE BOIIPOCHI M OLICHUBAOT CBOU JIOCTHKEHUS 20 Henens

MHOT'O4YJICHOB

Ha YPOKCE; BBIMNOJIHAIOT CJIOKCHUEC U BBIYUTAHUC MHOT'OYJICHOB,




60 HaxOoJsIT CYMMY M pa3HOCTh MHOTOWICHOB «CTOJIOMKOMY; pabOTarOT
CnoxxeHue 1 BbIYUTaHUE B Hapax
7.3 21 nepens
MHOI'OYJIEHOB
61
[ToHnmaroT y4eOHyI0 33/1a4y ypoKa U CTPEMSTCs €€ BBIOIHUTE;
7.4 YMHOXKCHHE ONHOH/ICHA Ha OTBEYaIOT Ha UTOTOBBLIE BOIPOCHI U OLIEHUBAIOT CBOU JTOCTHIKECHHUS 21 uwenens
62 MHOTORICH Ha YPOKE, IIPUMCHSIOT IIPABUJIO YMHOXKCHHS OJHOYWICHA HA
MHOT'OYJIEH NP BBINOJIHECHNN 3aJaHUH; BBIIOJIHSAIOT 3a1aHus,
63 75 YMHO3KeHHE OHOUIIEHa Ha CBSI3aHHBIC C YMHOXKCHHUEM OJHOYJIICHA HA MHOT'OYJICH, pa60TaIOT B 21 menensa
MHOTO4JIEH rpymax
64 76 YMHOXKEHNE MHOTOWIECHA Ha [TonumaroT yueOHY10 3a1a4y ypoKa U CTPEMSATCS €€ BBIIIOJIHUTB; 22 Henens
MHOTOYJIEH OTBEYAIOT Ha UTOTOBBIE BOIPOCHI U OLIEHUBAIOT CBOU JOCTHXKEHHUS
Y MHOKCHIE MHOFOWICHA Ha Ha ypOKe; IPUMEHSAIOT IIPaBUIIO yMlionceHI/m MHOTI'OYJIEHA Ha
77 MHOFOWICH MHOT'OYJIEH NPH BBIIIOJIHEHUY 3a/laHU; J10Ka3bIBaIOT (hOPMYJIbI 22 Henens
65 COKpAIIIEHHOTO YMHOKEHUS, TPUMEHSIOT UX B IPEOOpPA30BAHUAX
BBIPQ)KEHUI U BBIYUCICHUX; pabOTalOT B Iapax U rpynmnax
[ToHumaroT yueOHy!o 3a1a4y ypoKa U CTPEMSTCs €€ BbIIOIHUTS;
OTBEYAIOT Ha UTOTOBBIE BOIPOCHI U OLEHUBAIOT CBOU JOCTHIKECHHUS
VMHOKEHHE MHOFOUIEHA Ha Ha ypoKe; BrINOIHAIOT 3a1aHKs, CBA3aHHBIE C YMHOKCHUEM
66 7.8 MHOTOWIEH MHOTO4YICHA Ha MHOTOYJICH; MPOBOIAT MCCICAOBAHUA IJIA 22 Hepend
KOHCTPYHUPOBAHHUS U MOCIEAYIOIIETO JOKa3aTEIbCTBA HOBBIX
(bopMyJ1 COKpaILIEHHOTO0 YMHOXEHHUS; paboTaroT B mapax
NuauBuayanbHOE pelieHre KOHTPOJIbHBIX 3aaHui. OCYIIECTBISIOT
67 7.9 3auem Ne7 «Mnozounenoi». CaMOKOHTPOJITh 23 Henens
DopMyIbl KBaApaTa CyMMBI U
68 7.10 P K}l;anpaT aﬂplao - occ};n [TonuMaroT yueOHy0 3a1a4y YpoKa U CTPEMSATCS €€ BBIOJHHTS; 23 Hepens
11 DOpMyIIBI KBaJpaTa CyMMBI 1 OTBEYAIOT Ha UTOTOBLIE BOIPOCHI U OLIEHUBAIOT CBOU JOCTHXKEHHUS ’3
69 - KBaJ[paTa pasHoCTH Ha YPOKe€; BBIBOASAT U JJOKA3bIBAIOT (GOPMYJIbI KBaJpaTa CYMMBI U HENEIA
DOPMYITHI KBAIPATA CYMMBI H pa3sHOCTH; IPUMEHSIIOT (bopuMyJILI KBaJpaTa CYMMBI U Pa3sHOCTH IIpU
70 7.12 KBaJ[paTa pasHoCTH BBINOJIHEHUH 3aJIaHMii; paboTaIOT B Mapax U B Ipymnmax 24 uenens
71 7.13 DopMyIsl KBAApaTa CYMMBI U 24 Henens




KBaJ[paTa pa3HOCTH

Pemrenue 3a1a4 ¢ mOMOIIBIO

[TonnmaroT yueOHYI0 331a4y YpOKa U CTPEeMATCS €€ BBIIOJIHUTB;

72 7.14 . 24 uenens
ypaBHEHUM OTBEYAIOT HA UTOTOBBIE BOMPOCHI M OLIEHUBAIOT CBOU JOCTHUKEHUS
Ha ypOKE; pelaloT ypaBHEHUs, CBOAAIINECS K TMHEHHBIM
YPaBHEHUSIM; PEIIAIOT TEKCTOBBIC 33/]a4H aIreOpandecKuM
715 Pemrenune 3a1a4 ¢ mOMOIIBIO CIIOCO0OM: MOJICTIUPYIOT YCIOBUE 3a/1a4U PUCYHKOM, YEPTEIKOM; 25 Henels
' aBHEHUI MEPEXOIIT OT CIIOBECHOM (hOPMYIIMPOBKH YCIOBHS 3a7a9H K a
73 P
anreOpanvecKo MOJICIN MyTeM COCTaBJICHUS YPaBHEHUS, PEIIAOT
COCTaBJICHHOE ypaBHEHUE; pabOTalOT B Mapax U B rpymnmax
[ToruMaroT yueOHyto 3a1a9y ypoKa U CTPEMSTCS €€ BBITIOJHUTD;
Peliiere 32124 ¢ TOMOLIBIO OTBEYAIOT HA UTOTOBBIE BOMIPOCHI M OLIEHUBAIOT CBOU JOCTHIKEHUS
7.16 ABHCHIL Ha YpOKe; pelIaloT 3aJlayM ¢ MOMOIIBI0 TaONuUII, 33/1a4U Ha 25 "enens
74 yp JIBIDKCHHE U Ha JBUYKEHUE IO PEKE C IOMOIIIBIO0 YPABHEHUH ;
paboTaroT B mapax
NunuBuayaabHOE peIIEHNE KOHTPOIbHEIX 3agaHuil. OCyIECTBIIIOT
7.17 3auem Ne8 «Mnozounemniy. JMBHALY p P o ym 25 "Henens
CaMOKOHTPOJIb
75
8. Pa3joxkeHne MHOro4JieHOB Ha MHOKUTeIM(17 yacoB)
8.1 Boinecenune obmiero [TonnmaroT yueOHY10 3a1a4y YpOKa U CTPEMSATCS €€ BBIIOJIHUTS; 26 Henens
76 ) MHOKHTEIS 38 CKOOKH OTBEYAIOT HA UTOTOBbIC BOIPOCHI M OLICHUBAIOT CBOM JOCTH KCHUS
e —— - Ha ypoke; GOopMyIHPYIOT MOHATHE 00IIETr0 MHOKUTES; BEIHOCST
77 8.2 MHOKITOIS 38 CKOGKH OOIIMIT MHOXKHUTENH 32 CKOOKH MPU BBIMOJIHEHUH 3aJaHHH; 26 Henens
B 5 MIPUMEHSIOT TPAaBHJIa BHIHECEHUSI OOIIIETO MHOKHTES 32 CKOOKH;
8.3 BIHECCHHE ODIICTo paboTaroT B mapax M rpymnmnax 26 Henensa
78 MHOKHUTEIS 3a CKOOKH
8.4 Croco6 rpymmHpOBKH [TonumaroT y4eOHyto 3a1a4y ypoKa U CTPEMSITCS €€ BBITIOJHUTD; 27 Henens
79 OTBEYAIOT HA UTOTOBBIE BOIPOCHI M OLIEHUBAIOT CBOU JOCTUKEHUS
Ha ypOK€; 3HAIOT U MPUMEHSIOT CIIOCO0 TPYMITUPOBKH TPU
8.5 CI0co6 rpyIUPOBKH BBITIOJTHCHUH 3aJJaHUH; pabOTaI0T B IpyImax 27 Hemens
80
ITonnMmaroT yueOHyIO 3a1a4 OKa ¥ CTPEMSITCS €€ BBIIIOJIHUTE,
8.6 Crioco6 rpynmnupoBKU YHCOHYIO 34781y Yp P ’ 27 nenens

OTBCYAIOT Ha UTOTOBLIC BOITPOCHI U OLICHUBAIOT CBOU JOCTUIKCHUA




81

Ha ypOKE; BBIIOIHSIOT PA3JI0KEHUE MHOTOYJICHOB HA MHOYKHTEITH
METOJIOM TPYIIUPOBKHU; TPAMOTHO O(OPMIISIFOT PEIICHHE 3a/1a4H;
paboTatoT B mapax

[TonnmaroT yueOHYI0 331a4y YpOKa U CTPEeMATCS €€ BBIIOJIHUTS;

8.7 | ®opmyrna pa3HOCTH KBaJpaTOB 28 nepens
82 OTBEYAIOT HA UTOTOBBIE BOMPOCHI M OLIEHUBAIOT CBOU JOCTHUKEHUS
Ha YPOKE; BBIBOASAT U JJOKA3bIBAIOT (GOPMYJIBl Pa3HOCTU KBAJIPaTOB;
MPUMEHSIIOT 3TH MYJIbI TIPU BBITTOJTHEHUN HUH; TaloT B
8.8 | ®opmyna pa3sHOCTH KBaIpaToB PHMEHAIOT 9TH POPMYIIBI I OJIHE sajiaHuit; paborato 28 "Hexpenst
83 napax M rpymnmax
[ToHnmaroT y4eOHyI0 33/1a4y ypoKa U CTPEMSTCs €€ BBIOIHUTE;
OTBEYAIOT HA UTOTOBBIE BOMPOCHI M OLIEHUBAIOT CBOM JIOCTHXKEHUS
8.9 | ®opmyna pazHOCTH KBaApaTOB 28 nenens
84 Ha YPOKe; BBIITOJIHSIOT 3aIaHUS Ha IPUMEHEHNE (OPMYIIBI Pa3HOCTH
KBaJIpaToB; paboTalOT B Mapax M rpymnmnax
[ToHnMmaroT yaeOHyI0 3a1a4y ypoKa U CTPEMSTCs €€ BBITIOIHUTE;
OTBEYAIOT HA UTOTOBBIE BOMPOCH! M OLEHUBAIOT CBOM JTOCTHKEHUS
DopMyITbl Pa3HOCTH U CYMMBI
85 8.10 VGon Ha YpPOKE; BBIBOJAT M JOKA3BIBAIOT ()OPMYIIBI PA3HOCTH U CyMMBI 29 venens
Y KyOOB; IPUMEHSIOT 3TU ()OPMYIIbI IPU BBIMOJTHEHUN 33/IJaHUM;
paboTaroT B mapax M rpynmnax
BrInonHsI0T 3a1aHUs] TBOPUECKOTO U TOMCKOBOT'O XapakTepa,
MPUMEHSIOT 3HAHUS U CIIOCOOBI IEHCTBUI B MI3MEHEHHBIX YCIIOBHSIX;
KOMOWHUPYIOT U3BECTHBIE AJITOPUTMBI JJIs1 PEIICHUs
DopMyITbl pa3HOCTH U CYMMBI
86 8.11 V60B 3aHUMATeNIbHBIX U OJIMMIIMAAHBIX 3a/1a4; OCYLIECTBISIOT BHIOOP 29 nenens
Y Haubosee 3 (HEeKTUBHBIX CIOCOOOB pEIIeHUS 3a/1a4 B 3aBUCUMOCTHU
OT KOHKPETHBIX YCIIOBHIA; pabOTaIOT B IMapax, rpyImiax; OeHHBAIOT
CBOM JOCTHKEHHsSI U JOCTHKEHUS JPYTUX ydaluxcs
PasnoxeHnst MHOTOUYJIEHOB Ha [ToHnmaroT yueOHy!0 331a4y ypoKa U CTPEMSTCs €€ BBINOIHUTE;
87 8.12 MHOXHTEIH C TPUMEHEHUEM OTBEYAIOT HA HTOTOBBIE BOMPOCH! M OI[CHUBAIOT CBOU JOCTIXEHHs | 29 Hemens
HECKOJIBKUX CIIOCOOOB Ha YpOKe; BBIIOJIHIIOT Pa3jIoKeHUsI MHOTOYJIEHOB Ha MHOXHTEIH,
PaznoxeHnss MHOTOWIECHOB Ha MIPUMEHSIST Pa3JIMYHBIE CTIOCOOBI; aHATM3UPYIOT MHOTOWICH H
8.13 MHOXHTEJIH C TPUMEHEHUEM pacro3HaroT BO3MOKHOCTH MPUMEHEHUS TOTO WM WHOTO IpuemMa 30 nenens
88 HECKOJIBKUX CIIOCO0O0B PAa3JIOKEHUs €T0 Ha MHOKUTEIH; pabOTar0T B TIapax
PaznoxeHnss MHOTOWIECHOB Ha [ToHnMarOT y4eOHYI0 3a1a4y ypOKa U CTPEMSITCS €€ BBITIOJTHHTE;
89 | 8.14 YHCOHYIO 347181y Yp P * | 30 memens

MHOXHUTCJIN C TPUMCHCHUCM

OTBCYAIOT HAa UTOTOBLIC BOITPOCHI U OLICHUBAIOT CBOWU JOCTUIKCHUA




HECKOJIBKUX CIIOCO00B

Ha YpOKe; MPOBOJAT UCCIEAOBATENBCKYIO pa0OTY; BHIMOIHIIOT
3a/1aHusl, CBSI3aHHBIE C PA3JI0’KEHUEM MHOTOYJICHOB HA MHOKUTEIH;
paboTaroT B mapax M B Ipynmnax

Pemenue ypaBHenuii ¢

[TonumaroT yueOHy10 3a1a4y YpOKa U CTPEMSATCS €€ BBIIIOJIHUTS;
OTBEYAIOT HAa UTOTOBBIC BOIIPOCHI ¥ OLIEHUBAIOT CBOU JOCTHIKEHUS

8.15 IIOMOLUIBIO PA3JI0KEHUS HA Ha YpOKe; MPUMEHSIOT Pa3InyHble (POPMBI CAMOKOHTPOJIS TIPH 30 Henens
90 MHOKHUTEIH BBINOJIHEHUH [TPe0Opa30BaHuM; MPUMEHSIOT Pa3IokKeHNe Ha
MHOXHTEJH K PEIICHUIO YPAaBHEHHMIA; pabOTaIOT B IPyMIax
Pelenne ypaHeHuii ¢ [ToHnmaroT yueOHy!0 3a1a4y ypoKa U CTPEMSITCS €€ BBIIOIHUTE;
816 HOMOIIbIO PaIONKCHNS H OTBEYAIOT HA UTOTOBBIE BOIIPOCHI ¥ OL[CHUBAIOT CBOU JOCTHIKCHHS 31 Henens
91 MHOSKIHTENI Ha ypOKe; pellaloT YpaBHEHU Ha IpUMEHeHHne hopMyIl
COKpAIIEHHOTO YMHOKEHHs, pab0Tal0T B Iapax U B IPyMIax
3auem Ne9 «Pa3znorcenue .
817 MHOCOUNeN08 1 WuauBuyanbHOE pellieHHe KOHTPOJIbHBIX 3aaHuil. OCyIeCTBISAIOT 31 Heremst
92 CaMOKOHTPOJIb A
MHOMCUmMeETU).
9. YacrtoTra U BeposATHOCTH(S 4acoB)
93 91 OTHOcCHTENbHAS YacTOTa [ToHumaroT yueOHy!o 3a1a4y ypoKa U CTPEMSTCs €€ BbIIOIHUTE; 31 Henens
CIIy4aifHOTO COOBITHS OTBEYAIOT HA UTOTOBBIC BOIIPOCHI ¥ OIIEHUBAIOT CBOU JOCTHIKEHHS
Ha YpOKe; MPOBOAT SKCIEPUMEHTHI CO CIy4alHBIMU UCXO0JIaMH, B
TOM YHCJI€ C TIOMOIIBIO0 KOMITBIOTEPHOTO MOJICITHPOBAHUS,
92 OTHOCI/IVTeJIbHaﬂ gacToTa HHTEPIPETHPYIOT MX PE3YILTATEL; HPUBOJAT HPUMEPDI cnyqaﬁHflx 32 Henens
94 CIIy4aifHOTO COOBITHS COOBITHI, B YACTHOCTH JJOCTOBEPHBIX U HEBO3MOKHBIX COOBITHIA,
MaJIOBEPOSITHBIX COOBITHI; TPUBOAST IPUMEPHI PAaBHOBEPOSTHBIX
cOOBITHI; pabOTaIOT B Ipynmnax
[ToHnMaroT y4eOHyI0 3a1a4y ypoKa U CTPEMSITCS €€ BBITIOJTHHTE;
OTBEYAIOT HA UTOTOBBIE BOIIPOCHI U OLIEHUBAIOT CBOU JOCTHXKEHHS
93 BeposiTHOCTB ciiydaiiHOro Ha YPOKe; BBIYUCIISIOT OTHOCUTEIBHYIO YaCTOTY CIIy4aifHOTO 32 Henens
95 COOBITHS COOBITHS; OIEHUBAIOT BEPOSITHOCTDH C TIOMOIIIO YaCTOTHI,
MOJYYEHHYIO ONBITHBIM ITyTEM, IPOTHO3UPYIOT YaCTOTY
HACTYIUICHHSI COOBITHS TIO €T0 BEPOSTHOCTH; pabOTAIOT B TPYIIIax
96 94 BeposiTHOCTB ciydaitHOTO HenaroT noknaasl o teme «BeposiTHOCTEY; 3allIUIIAIOT MPOEKTHI; 32 Henens

COOBITUSA

OICHUBAKOT CBOU JOCTHIKCHUSA U JOCTUIKCHUA APYTUX yHAITUXCA




3auem NelO «Hacmoma u

NunuBuayansHOE pelieHrne KOHTPOJIbHBIX 3aaHui. OCyIeCTBIISIOT

97 9.5 33 Henmens
6€POAMHOCHILY. CaMOKOHTPOJIb
10. IToBTOpenue. UToromwlii Tect (4 yaca)
Hrorosoe nosropenue [Ipsmas o AFOT VICOHYVIO 3814 OKa 1 CTDEMSTCS 68 o
HUMAIOT H q U CTPEMSTCS €€ BBITIOJIHUTS;
98 10.1 1 oOpaTtHas yacoHy Aaty yp P ’ 33 "Henensa
OTBEYAIOT HA UTOTOBHIE BONPOCHI M OLIEHUBAIOT CBOU JJOCTHUKEHUS
POMOPIMOHAILHOCTH.
Ha YpOKE; BBIMIOJHSIOT IPUMEPHBIC 3a/1aHUsI, KOTOPBIE MOTYT
HTorosoe noBTOpEHHUE. o o
BCTPETUTHCS B UTOTOBOM KOHTPOJIbHOM paboTe; paboTaoT B
99 10.2 Pasnoxenre MHOTOWIEHOB HA Hiax 33 menens
MHOKUTEJTH. Py
103 Hmozo6an konmponvnasn NuauBuayaibHOE pelIeHHEe KOHTPOIBHBIX 3aaHuid. OCYIIECTBIISIOT 34 Henens
100 ' paboma. Tecm. CaMOKOHTPOJIb
[TonnmaroT yueOHYI0 3a/1a4y YpOKa U CTPEMSTCS €€ BBIITOJIHUTS;
HTorosoe noBTOpEHMUE. yHeouy ATy b P ’
OTBEYAIOT HA UTOTOBHIC BOMPOCH! M OICHUBAIOT CBOM JTOCTHIKCHUS
101, 10.4 VYpaBHenus. Pemenue 3ana4 ¢ . 34 genensa
. Ha ypOKe; pelIaloT YpaBHEHHs], 3a/1a4H ¢ TOMOIIbI0 YPaBHEHHIA;
102 IIOMOUIbIO YpaBHEHUI.
paboTaloT B rpymnmnax
8 knacc
Ne Cxoppex
Ne 0KO Haanosrie TH oll);gnﬂ
~ yp HaumeHoBaHue pa3jie/ioB u CPOKH P
YPOKOB | B IO Tem XapakTepucTHKA OCHOBHBIX BH/IOB /1eSIT€JIbHOCTH Y4eHUKA POXOIEH ble CPOKH
no n/m | Tema P st MPOXOIKIe
M HUA
1. Aareopamyeckue apoom (23 yaca)
12 11 Yo Takoe anredpanteckas KonctpyupoBath anredpandeckue Boipaxkenus. Haxonuts obmactsb 1 Henens
, .
Jipo6k OIpeICTICHUS aIreOpanvecKoil APoOH; BBITOIHATH YHUCIOBbIC
3-5 12 OcHOBHOE CBOWCTBO ApO0OH MOJICTAHOBKH M BBIYUCIISATH 3HAYCHHE TPOOH, B TOM YHUCIIE C 1 Henenst
6-9 13 Cnoxenue u BI)I'-II/ITaHI/If MMOMOIIBIO KAIBKYIIATOPA. 1 Hemens
anre0pandeckux aApodeit dopMyIHpPOBATH OCHOBHOE CBOIMCTBO alredpandeckou 1podu u
VMHOXKEHHUE U JIeJICHUE MNPUMEHSTH €ro 14 IpeoOpa3oBaHus APOOEH.
1011 | 14 ! P PeodP P 2 Henens

anredpanveckux apobeit

BEINIONIHATE IEHCTBHS C aJIFe6paI/I‘-IeCKI/IMI/I I[pO6SIMI/I.




[IpeoOpazoBanme BBIpAXKEHUH,

[IpumensTs npeoOpa3zoBaHus BhIpAXKEHUN U1 pEeLIeHUs 3ajau.

12-14 15 COZIepKallNX anredpandeckue Bripaxkats nepemenubie U3 Gopmyn (HU3MdecKux, 2HeaeNs
apobu reOMETPUYECKHX, OMMCHIBAIOIINX
CTerneHb C 1eIbIM ObITOBBIC cUTyaluu). [IpOBOIUTE MCCIIEOBAHHUS, BBISBIISATh
15,16 1.6 oKa3aresem 3aKOHOMCPHOCTH. 2uenens
dopMynupoBaTh ONPEACICHHE CTETIEHH C LEJIBIM MTOKa3aTeIeM.
CBOJCTBA CTENICHH C LINIbIM ®opmynupoBaTh, 3aUCHIBATh B CHMBOJIMYECKHNA (hopMe U
17-19 1.7 HOKa3aTeneM WUTIOCTPUPOBATH TPUMEPAMH CBOMCTBA CTEIICHH C LEITBIM 3 menens
HOKa3aTeJieM NPUMEHSATh CBOWCTBA CTENEHH JUIsl TPe0oOpa30BaHuUs
BBIPA)KCHUM U BBIUNCICHUN
20-22 1.8 Pemichie ypasHerHii i 3a1au Hcrionp30BaTh 3auch YKCEN B CTAaHIAPTHOM BHIE ISl BBIPAKECHHS 3 Hexens
pa3MepoB 0OBEKTOB, IUTUTEILHOCTH IPOIECCOB B OKPYKAIOIIEM
mupe. CpaBHUBATh YMCIIA U BEJIMYMHBI, 3aITUCAaHHbIE C
UCIOJIb30BaHUeM cTeneHd 10. BBIMOIHATE BHIYMCICHHUS C
peaNbHBIMU JTAHHBIMU.
BBIMOTHSTE TPUKKUIIKY U OLICHKY PE3YJIbTATOB BHIYMCIICHHA.
23 1.12 3auem Ne 1 no meme Pemath ypaBHEHHS ¢ IpOOHBIMHU KO3 duIeHTaMu, 4 wenenst
«Anzebpauueckue opoou» pemaTh TEKCTOBBIE 33a/]a4i aJre0pandecKuM METOOM.
2. Ksaaparnbie kopau (17 yacoB)
21 3azaua 0 HaXOXKICHHUH @opMyIMpOBaTh ONPEAEICHUS KBaAPATHOIO KOPHS U3 YHCIIA. 4 nenens
24,25 CTOPOHBI KBa/IpaTa [IpumensTh rpa@uk QyHKIUHN Y= X2 JUTS HAX 03K IEHIS KOpHEHN
26,27 2.2 WppanroHaibHble KOPHU KBaJIPATHBIX YPABHEHUH, HCTIONB3Ys TIPU HEOOXOUMOCTH 5 Henens
28,29 2.3 Teopema [Tudaropa KaJIbKYJISITOP; MPOBOJAUTH OLICHKY KBaIpaTHBIX KOpHEH. CTPOUTH 5 Henens
3031 24 KBanparHusrit KOpeHb rpaduk QyHKIHH y=\X, HCCIIeNIoBaTh M0 rpaduky eé 5 Henens
(anrebpanyeckuil NOAX0N) CBOIiCTBa.
32 2.5 I'paduk 3aBHCHEMOCTH Y=VX Jloka3bIBaTh CBOWCTBA apu(METHUECKUX KBAJPATHBIX KOPHEH; 6 Henens
MPUMEHSTh UX K IPe0Opa30BaHUIO BbIPAKEHUIH.
33,34 2.6 CBoiicTBa KBaJIPaTHBIX KOpHCfI Breraucnars 3HaueHus BLIpa)KCHI/II\/'I, coaepKalMuX KBaJApaTHBIC 6 "Henena
KOPHH; BBIMTOJHSTH 3HAKOBO-CHMBOJIUYECKHE JICHCTBHS C
3 IIpeobpa3oBaHue BEIpKEH i}, | HCIOIb30BaHHEM 0003HAYCHHIT KBaAPATHOIO M KYOHYECKOTo KOPHSL.
5-37 2.7 - 6 Henmens

Conepkamux KBaJpaTHbBIE




KOpHU VccrnenoBaTh ypaBHEHHE X =a, HAXOAUTh TOUHbIE U IPUOIMKEHHBIE
38,39 2.8 KyOunyecknii KopeHb KopHU Tipu a > 0.
DopMyIMpPOBaTh ONPENEICHUE KOPHS TPEThEN CTEIIEHU; HAXOAUTD;
3auem N2 «Keaopamnvie 3Ha4YeHUs1 KyOMYeCKUX KOPHEH, MPH HEOOXOAMMOCTH UCTIONb3Ys
40 KOpHuy KaJIbKyJIATOP 7 Henenst
3. Ksagparnble ypaBHeHnus (20 yacoB)
41,42 3.1 Kaxue ypaBHEHMs Ha3bIBAOT Pacrnio3HaBaTh KBajipaTHbIE ypaBHEHMS, KJIacCU(PUIUPOBATh UX. 7 Henens
KBaJpaTHBIMU BeiBoauTtsb (hopmyiy KopHEH KBasipaTHOro ypaBHeHHs. PemaTth
43-46 3.2 | Popmyna KOpHEH KBaIpPaTHOTO KBAJPATHEIS YPABHEHIA — IOIHEIC M HETIOJHBIC. HpOB(zz[HTL 7 Henens
yYpaBHEHUs IIPOCTEUIIINE NCCIEA0BAHUS KBAIPATHBIX YPABHEHUM.
4748 3.3 Bropas ¢opmyina kopHeit Pemats YPAaBHEHHS, CBONSAIIHMECS K KBAJAPATHEIM, NyTéM } 8 Hexens
KBaapatHoro ypaBHeHHs peoOpa3oBaHuid, a TAK)KE C IIOMOILBIO 3aMEHbI IEPEMEHHOM.
49-51 3.4 Pemrenue 3a1a49 ¢ TOMOIIBIO HaGnronate 1 aHaIM3UpOBaTh CBSI3b MEXK1Y KOPHIMHU U 8 Henes
KBaI[paTHBIX ypaBHeHI/Iﬁ KOB(b(l)I/IIII/IeHTaMI/I KBaApPaTHOI'O YPAaBHCHUA. q)OpMy.III/IpOBaTI) 158
59.54 35 Henonuble KBagpaTHbIE JI0Ka3bIBaTh TeopeMy Buera, a Takxke oOpaTHas Teopema, g
} YpaBHEHUS MPHUMCHATH 3THU TCOPEMBI JJIs1 PCHICHUA pa3H006pa3HHx 3ajJa4. Heaet
55 56 3.6 Teopema Buera Pemiate TeKCTOBBIE 331a4K alNredpanuecKuM crocooom; 9
' NEPEXOANTH OT CIIOBECHOM (DOPMYTHPOBKH YCIOBHS 3a/1a4H K HeacA
57,59 37 PasioiKen e KBAIPATHOTO anreOpandeckoi MOAEIH MyTEM COCTaBJIEHUS YPABHEHUS; peIlaTh
B TpEXHIIEHA Ha MHOKHUTENN COCTaBJICHHOC ypaBHeHI:IG; I/.I.HTepHpeTI/IpOBaTI) pe3yabTar. 9 nenens
Pacnio3naBath KBaJpaTHBIN TPEXWIECH, BBIACHATH BO3SMOKHOCTD
Pa3I0KEHUsI HA MHOKHUTEIH, IIPEICTABIIATh KBAAPATHBIA TPEXUIEH
B BHJIEC IIPOU3BEICHUS JINHEUHBIX
MHOXHUTEJEH.
60 3.10 3auem MNe3 « Keadpamnvie [IpuMeHATH pa3InYHbIE IPUEMBI CaMOKOHTPOIL IIPH BIIONHEHHH 10 Hexenst
npeoOpa3oBaHUIA.

YpageHeHus)

[IpoBoaNTH HccaenOBaHUS KBaIPaTHBIX YPaBHEHUH ¢ OYKBEHHBIMH
Kod(purmenTaMu, BEISBIISATh 3aKOHOMEPHOCTH

4. Cucrembl ypaBHeHui (18 yacoB)




JIuHeitHoe ypaBHEHUE €

Omnpenensithb, ABISETCS JIM apa YUCEN pEeUICHHEM YPaBHEHHUS C

61 4.1 JAByMsI iepeMEHHBIMU JBYMsI IEPEMEHHBIME; TPUBOIUTH IPUMEPBI pellicHui ypaBHeHuit ¢ | 10 Henmens
IBYMSI
I'pauk nuHEHHOrO ypaBHEHUS nepeMeHHbIMU. Pemnats 3aaun, anredGpandeckoil MOJIENbI0
62,63 4.2 C IBYMsI IIEPEMEHHBIMU KOTOPLIX SIBJISETCS YPABHEHHE C ABYMS 11 venens
NEepPEMEHHBIMH; HAaXOAUTH IIeJIbIe paJCHus MyTEM repedopa.
64-66 43 YpaBHeHHS IpsAMO BUzIa Pacrio3naBath J.MHeﬁHbIe YPaBHEHHUS C IBYMS 11 nenens
y=kx+l NEPEMEHHBIMH;, CTPOUTH MPSIMbIE — TpapUKU
CHCTeMBI ypaBHEHHUIA. JMHEHHBIX YpaBHEHUH; U3BJIEKATh U3 YPaBHEHUS
67-69 44 Perenue cucrteM Criocooom Buja y=kx+| uHOpMAIHIO O MTO0KEHUH MPSMON B KOOPIMHATHOU 1
) CIIOKEHUI IIJIOCKOCTH. HeeIs
Pacnio3naBath mapayuienbHbIE U IEPECEKAIOIINECs MPSMBbIE TI0 X
Pemmenne cucrem criocogom | YPABHEHUSM; KOHCTPYHPOBATh YPABHEHHS NPSAMBIX, NaPaIIEIbHBIX
70-72 45 [IOJICTAHOBKU AQHHOM TIP3t 12 Henens
MoH. Vcnonb30BaTh TPUEMBI CAMOKOHTPOJIS ITPH IOCTPOSHUU
rpaMKOB TUHEHHBIX YPABHCHHIA.
Pemenme 3anad ¢ TIOMOITEIO BemaTs cuctembl IByX JTHHEHHBIX YPaBHEHUH C ABYMSI
73-75 4.6 CHCTCM ypaBHCHUH NIEPEMEHHBIMH; NCIIOIB30BATh TPAPUUECKUE MTPEICTABICHUS IS 12 nenena
- UCCIIEIOBAaHMS CHCTEM JIMHEHHBIX YpaBHEHUIl; pelaTh IpocTenIme
3ajiaau Ha KOOPAMHATHOH CHCTEMBI, B KOTOPBIX OJIHO U3 YPABHEHHI HE SBJISCTCS JIMHCHHBIN.
76-77 4.7 TIIOCKOCTH [TpuMeHsTh anreOpandecKuii anmapar Juis pelieHus 3a1a4 Ha 12 menens
KOOPJWHATHOH IJIOCKOCTH, PEIIaTh TEKCTOBBIE 3a/1a4H
anreOpanyeckuM cocoOoM; MEePEeXOqUTh OT CIIOBECHOM
3auem Nod «Cucmemol (OpPMYITHPOBKH YCIIOBHS 3a/1a41 K anreOpanvdecKkoil MOIeH MyTéM
78 4.11 ypasnenuiiy COCTaBJICHHS CHCTEMBI YPaBHEHHI; PelllaTh COCTABICHHYIO cuctemy | 14 Henens
ypaBHEHUIT; HHTEPIIPETUPOBATH PE3YJIbTAT.
5. ®yukuuu (14 yacos)
7980 Urenme rpaduKos BoruncnsaTs 3HaueHne GyHKUUH, 3a1aHHBIX (hopMynaMu (Tipu
) 5.1 HEOOXOIMMOCTH MCIIOIb30BATh KABKYISITOP); COCTABIATH Tabuuiel | 14 Hexens
3HaYEHUN QYHKIIHUHU.
Ctpouts 1o Toukam rpaduxu QyHKIHH.
81,82 5.2 "ITo Takoe QyHKIIHM OnuceiBaTh CBOICTBAa (PYHKIIMM HA OCHOBE €€ rpaduueckoro 14 menens




83,84 53 I'paduk GpyHKIMM IpeICTaBICHHUS. 15 Hepens
85,86 5.4 CaolicTBa (yHKIUM MonenupoBaTh peanbHbIe 3aBUCUMOCTH (opMyIamMu i rpadukamu. 15 nenens
87-89 55 JIuneitnas GyHKIMS YutaTh rpaduKu peasibHBIX 3aBUCHMOCTEH. 15 menens
90,91 5.6 ®ynxims y=kx+| u ee rpaduk Hcnonb3o0Barh (GYHKIIMOHATBEHYIO CUMBOJIHMKY TSI 3aITUCH 16 Henens
Pa3HOO0Opa3HBIX (HaKTOB, CB3aHHBIX C pACCMAaTPHUBAEMBIMU
(byHKUIMAME, 000TaIIast OTBIT BHIMOJIHEHHUS 3HAKOBO-
CUMBOJIMYECKUX JAeUCTBUN. CTPOUTH PEUEBBICT KOHCTPYKIIHH C
UCIIOJIb30BaHNEM (YHKITMOHATbHOUTEPMHUHOIOTHH.
Hcnonbs30BaTh KOMIBIOTEPHBIC MPOTPAMMBI JIJIST TOCTPOCHHS
rpaduKoB QPYHKIUH, U151 KCCIEIOBAHUS IOJIOKESHUN Ha
KOOPJIUHATHOM TIOCKOCTU IpauKoB (PYHKLUN B 3aBUCUMOCTH OT
92 5.9 3auem Ne5 « Dynkyuu» 3HAYCHUH KOO (ULUCHTOB, BXOIALIMX B HOPMYIIy. 17 nepens
Pacrio3naBath BUbl U3yd4aeMbIX (YHKIUH.
[Toka3bIBaTh CXEMATHYECKH PACIION0KEHNE HA KOOPIUHATHOMN
IUIOCKOCTH TpadukoB QyHKIUH BUIa =KX, =KX + b,y=k\x, B
3aBUCHMOCTH OT 3HAYCHHI KOA((OUIIMESHTOB, BXOISIINX B
(bopMyIbI.
Ctpouts rpaduku u3ydaeMbIX (YHKIIHIA;, ONTICHIBATH X CBOHCTBA
6. BeposiTHoCcTb M cTaTHcTHKA (6 YacoB)
9394 | 6.1 Cratncrueckue 17 nenens
XapaKTCPUCTUKHN XapakTepru30BaTh YUCIOBBIE PSAbI C MOMOIIBIO PA3JIMYHBIX
95,96 6.2 BepositHoCTh 5 cpenuux. HaxoauTh BEpOSTHOCTH COOBITUI TTPU PABHOBO3MOKHBIX 17 Hemens
PaBHOBO3MOKHBIX COOBITHI HCXO0axX;
97 6.3 FeOMeTpI/I‘leCKI/Ie BEPOATHOCTH penaTth 3aJa4d Ha BEIYMCIICHUE BepOﬂTHOCTeﬁ C IpUMEHCHUEM 18 nepens
3auem Ne6 «Bepoamuocms u KoMOuHaTopuku. HaxonuTe reoMmeTpuueckue BEpOSTHOCTH.
98 6.9 CmamucmuKay. 20 "enenst

7. TloBTopeHue. UTOroBasi KOHTpoJibHas padora (4 yaca)




YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE OBPA30OBATEJIBHOI'O NTIPOLECCA

1.1. YyeOHO-MeTOaAHMYECKOE O0ecIIeYeHue

1.1.1. YuyeOHUKH

Ne ABTOp, Ha3BaHUE ton Kuacc
U3JIaHUS
1. Hopodees I'. B., CyBopona C. b., ByaumoBuu
E.A. u np. Anre6pa. 7 xnacc / [Tox pexn. I'. B. | 2017 7
HopodeeBa, UN. . Illapeiruna. — M.:
[Ipocsemienue
2. Hopodees I'. B., Cysoposa C. b., BynumoBuu
E.A. u np. Anre6pa. 8 xnacc / [Tox pexn. I'. B. | 2018 8
Hopodeea, M. @. Ulapsiruna. — M.:
[Ipocemenue
1.1.2. YuyeOHO-MeTOAUYECKHE TOCOOUS
No ABTOp, Ha3BaHUE toa Knacc
U3JIaHUS
Mumnaesa C.C., Pocnosa JI. O. Anre6pa.
1. Pabouas Terpazams. 7 kiacc.. - M.: 2017 7
IIpocsemenne
Escradnena JLII., Kapn A.Il. Anre6pa.
2. JunakTraeckue MaTepuanbl. 7 Kiacc. - M.: 2012 7
IIpocBemenue
Kyznenona JI. B., Munaesa C. C., Pocnosa JI.
3. O. u ap. Anrebpa. Temaruyeckue TecThl. 7 2017 7
kiacc. - M.: IIpocsenienne
Kyznenona JI. B., Munaesa C. C., Pocnosa JI.
4. O. u 1p. Anrebpa. KontponbsHbie paboThI. 7 2016 7
kiacc. - M.: IIpocBenienne
Cysoposa C. b., Ky3uenona JI. B., Munaesa
S. C. C. u ap. Anrebpa. Metoauueckue
2015 7
pexkoMeHanuu. 7 kiacc. - M.: IIpocsemenue




6.
Mumnaesa C.C., Pocnosa JI. O. Anre6pa.
7. Pabouas terpans. 8 kinacc. B2 4. - M.: 2017 8
[Ipocsemienue
Escradwesa JLII., Kapm A.I1. Anrebpa.
8. Junaktrueckue MaTepuansl. 8 kiacc. - M.: 2017 8
[Ipocsemienue
Kysznenona JI. B., Munaesa C. C., Pociosa JI.
0. O. u np. Anredpa. Temaruyeckue TecThl. § 2014 8
kiacc. - M.: IIpocsenienne
Kysnenosa JI. B., Munaea C. C., Pocnona JI.
10. O. u gp. Anrebpa. KontponbsHbie paboTsI. 8 2016 8
kiacc. - M.: IIpocsenienne
Cysoposa C. b., Ky3nenosa JI. B., MunaeBa
11. C. C. u np. Anrebpa. Meroaudeckue
pexkoMenanuu. § kiacc. - M.: [IpocBemienue 2015 8
12.
1.1.3. DJIeKTPOHHbIe 00pa3oBaTebHble pecypchbl, NpPHMeHsieMble MPH H3yYeHUU
npeaMera
HaszBanue pecypca (aBTop, cchiika Ha VHTepHeT- Temes, » wsysemm
No KOTOPBIX Krnace
pecypc)
MIPUMEHSIETCS PEeCypC
1. Caiit denepanbHOro HEHTpa HH(POPMALIMOHHBIX
00pa3oBaTeNbHBIX pecypcoB (®UIHOP) | Bce Tembl 7-9
http://fcior.edu.ru
2. Enunast xonnekuus nu@poBbeIX 00pa3oBaTENbHBIX
pecypcoB (EK HOP) http://school- | Bce TembI 7-9
collection.edu.ru
3. @denepanbHblii  TopTan «Poccuiickoe 00pa3oBa- | Bce TEMBI 7-9
Hue» http://www.edu.ru
4. Yuutenbckuii mopran http://www.uchportal.ru/ BCE TEMBI 7-9
S. CoobmecTBO B3aMMOIIOMOLIA YUUTENEH | BCE TEMBI 7-9
http://pedsovet.su



http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://www.uchportal.ru/
http://pedsovet.su/

6. OI'OC. Vpoku MaTeMaTHKUd B CpPEAHEHW WIKOJIE | BCE TEMBI 7-9
http://fgos-matematic.ucoz.ru
7. 3aByu.uHdo http://www.zavuch.ru BCC TEMBI 7-9
8. MexayHapoaHoe COOOIEeCTBO TeAaroroB <«JSl- | Bce TeMbI 7-9
Yuurenby» http://ya-uchitel.ru
9. ®decTuBanp mnegarorudeckux uaehd «OTKPBITBHINA | BCE TEMBI 7-9
ypok» http://festival.1september.ru
10. | CereBbic o0Opa3oBaTelIbHbIE CO00IIIeCTBa | BCE TEMBI 7-9
«OTKpBITHIN KiTace» http://www.openclass.ru
1.2. MarepuajbHO-TEXHHYECKOE 00ecredeHne
1.2.1. YueOHoe o00opy10BaHHe
Templ, B H3y4eHHH
KOTOPBIX
No Hazpanue yueGHOr0 000py10BaHus Knacc
IPUMEHSETCS
o0opynoBaHue
1. AyauTopHas JOCKa ¢ MarHUTHOM IIOBEPXHOCTBIO
1 Ha0OpPOM MPHUCIIOCOOJCHUM JIi KPETUICHHUS | BCE TEMBI 7-9
TadJInI
2. KoMIUIEKT MHCTPYMEHTOB KIIACCHBIX: JIMHEHKAa,
tpancrioprup, yromsuuk (30°, 60°), yrombHHK | Bce TeMbI 7-9
(450, 450), UPKYJIb
1.2.2. KomnbloTepHasi TeXHUKA U HHTePAKTHBHOE 000py/10BaHNe
Templ, B H3y4eHHH
KOTOPBIX
Ne Ha3zBanue yue6HOro 060py0BaHMs Knace
npUMeHseTCs
obopynoBaHue
1. MynbTUMEANITHBIA KOMIIBIOTEP BCE TEMBI 7-9
2. MynpTuMEANATIPOEKTOP BCE TEMBI 7-9
3. IIpunTtep BCE TEMBI 7-9
4. CpencTBa TeIeKOMMYHUKAIIH
(BKJIIOUAIOT: DJIEKTPOHHAs  IOYTa, JIOKAJIbHAs | BCE TEMBI 7-9
ceTb, BbIX0J] B IHTEepHET)
5. DKpaH HaBeCHOU BCE TEMBI 7-9



http://fgos-matematic.ucoz.ru/
http://www.zavuch.ru/
http://ya-uchitel.ru/
http://festival.1september.ru/
http://www.openclass.ru/

