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MOACHUTEJIBHAS 3AIIUCKA

Paboyas mporpamMma 1O MareMaTHKe COCTaBJICHA HAa OCHOBE MIporpaMmbl «MaremaTukay»
(aBToper  A.JL.Uexkmn, PI. UYypakoBa) B cOOTBETCTBHM C TpeOoBaHusiMu DeaeparbHOTO
rOCYIapCTBEHHOTO 00pa30BaTeNbHOIO CTaHAapTa HA4YaJIbHOTO 00IIEero 00pa3oBaHusI.

[Ipennaraemplii HauaIbHBIA KypC MaTeMaTHKU UMEET CIIEAYIOIINE eJau.

*Pa3BuTtre y 0Oydaromuxcs IMMO3HABATENBHBIX JCWCTBUI: JIOTMYECKUX M aITOPUTMHUYECKUX
(BKJIIOUAs 3HAKOBO-CUMBOJIMYECKHUE), a TAK)Ke aKCHOMAaTHKY, (pOpMHpOBaHHE AIIEMEHTOB CHCTEMHOTO
MBILUIEHUS], ITITAHUPOBAHUE (IIOCJIE0BATENBHOCTD JEHCTBUM PU PELIEHUH 3a/1a4), CUCTEMATH3aLUI0 U
CTPYKTYpUpPOBaHUE 3HAHUI, MozeaupoBanue, TuddepeHIalni0 CYIlIeCTBEHHbIX U HECYIeCTBEHHBIX
YCJIOBU.

*Maremaruyeckoe pa3BUTHE MIIQJIIETO IIKOJIbHUKA: HCHOJIb30BAaHHE MaTeMaTHyeCKHUX
MPEACTABICHUN ISl  ONMCAHUS  OKPYXAKOMIEH  JEHCTBUTEIBHOCTH B  KOJMYECTBEHHOM U
MPOCTPAHCTBEHHOM OTHOILIEHUH; (POPMHUPOBAHHE CHOCOOHOCTH K MPOAOJLKUTEIBHON YMCTBEHHON
NeSTeTbHOCTH, OCHOB JIOTHYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOPAKEHUS, MaTEeMaTHYECKON
peun U apryMeHTAaIlMd, CIOCOOHOCTH paszNuyarh BEpPHbIE W HEBEPHBIC BBICKA3bIBAHUA, MENaTh
000CHOBaHHEBIC BBIBOJIBI.

*OcBOeHHE HaualbHBIX MaTeMaTUYECKUX 3HAHUI: GOPMHUpPOBAHUE YMEHHS periarth yuyeOHbIEe U
MPAKTUYECKHE 33/1a4M MAaTeMaTHYeCKUMH CPEICTBAMH: BECTH MOUCK MH(popManuu ((pakToB, CXOJCTBA,
pa3nuuuii, 3aKOHOMEPHOCTEH, OCHOBAaHUM /I YIOPSJAOYMBaHUSA U KiaccUpUKallMK, BapUAHTOB);
MOHMMATh 3HAYCHUE BEIIMYMH U CIIOCOOOB MX M3MEPEHHs; MCIIOJIb30BaTh apu(pMeTnieckue crnocoob!
JUIS pa3pelleHus] CEOJKETHBIX CUTYallul (CTPOUTH MPOCTEHIINe MaTeMaTHYecKrue MOZeIn); paboTaTh ¢
QITOPUTMAMH BBITIOTHEHUS apu(PMETUICCKUX JIEHCTBUHN, PEIICHUS 3aJlad, MPOBEACHUS MPOCTEHIIIX
noctpoeHuil. [IpogBisTs MaTeMaTHUECKYIO0 TOTOBHOCTh K IIPOIOJKEHHIO 00pa30BaHusl.

*Bocruranue KpUTUYHOCTH MBIIUICHUS, HMHTEpeca K YMCTBEHHOMY TpPYIdYy, CTpPEMIICHUS
MCIONIb30BaTh MaTeMAaTUYECKUE 3HAHUS B TTOBCEIHEBHOM JKU3HH.

Takum 00pa3zoM, mpearaeéMblii Ha4aJdbHBIA KypC MaTeMaTHKH MpPU3BaH BBECTH peOEHKa B
abCTpakTHBII MHp MaTeMaTHYECKUX TMOHSATHH M WX CBOMCTB, OXBaThIBAIOIIUN BECh Marepual,
CONEpKaIllMiCA B TMPUMEPHOM mMporpaMMe IO Marematuke B pamkax Cranmapra. Jlate emy
MEpBOHAYaJIbHbIE HABBIKM OpPUEHTAUMU B TOW YacTH peaJbHON JEUCTBUTEIBHOCTH, KOTOpast
ONMUCHIBACTCS (MOAETUPYETCS]) C TOMOILBIO AITHX IMOHATHI, a MMEHHO: OKpYXaloMi MHp Kak
MHOXKECTBO (OopM, KaKk MHOXKECTBO MPEAMETOB, OTIMYAIOLIUXCS BEITUYUHOH, KOTOPYIO MOXHO
BBIPA3UTh YUCIIOM, KaK pa3HOO0pa3He KI1acCOB KOHEUHBIX PAaBHOYMCIEHHBIX MHOYKECTB U T. 1. A TaKkxe
MPEUIOKUTH PEOCHKY COOTBETCTBYIOIME CIIOCOOBI O3HAHUS OKPYKAIOLIEH NeHCTBUTEIbHOCTH.

1. OBIIASA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

OcHOBHas AUIAKTHYECKas HIesI Kypca MOXKET ObITh BBIpaXKEHA ClIeyIoeH (popMysoi: «aepes
paccMOTpeHHEe YacTHOTO K IMOHMMAaHHMIO OOIIero Juisi pemieHus 4dacTHoro». IIpum 3ToM pebGeHky
npejiaraeTcsi MOCTUYb CyTh IMpEAMETa 4Yepe3 €CTECTBEHHYIO CBSI3b MAaTeMaTWKH C OKpPYKaloLUM
MupoM. Bce 3TO O3Ha4aer, 4YTO 3HAKOMCTBO C TEM WJIM HMHBIM MAaTeMaTHMYECKUM IOHATHEM
OCYIIECTBIIIETCS MpPH PACCMOTPEHMM KOHKPETHOM pealbHOM WM TceBlopeaabHOl (yueOHOM)
CUTYyallu¥, COOTBETCTBYIOIIMI aHaJM3 KOTOPOHl MO3BOJIIET OOpaTuTh BHUMAaHUE YYEHHKAa Ha CYyThb
JAHHOTO MaTeMaTHYecKoro MOHATUSA. B cBol0 ouepenp, Takas aklEHTyalusi JaeT BO3MOXKHOCTb
I00UTbCS HEOOXOAMMOTO YPOBHS 0000mIeHHH 0€3 MHOTOYHMCICHHOTO PAacCMOTPEHUs YacTHOCTEH.
Hakonen, moHnManue oOIIMX 3aKOHOMEPHOCTEH M 3HAaHUE OOIIMX MPUEMOB PEHICHHS] OTKPBIBAET
YUEHUKY IYTh K BBIIIOJHEHUIO JAHHOTO KOHKPETHOTO 3a/laHus AK€ B TOM Cllydae, Korja ¢ Takoro
THUIIA 33JJaHUSIMH €MY HE IPUXOJUIIOCH €I1I€ CTAIKUBAThCS.

Jloruko-auJaKTHUECKOH OCHOBOM peanu3alMy NMepBod 4yacTh (OpPMYsbl SBISETCS HETOJHAs
UHIYKIMS, KOTOpass B KOMIUIEKCE C IIeJICHANpaBI€HHONM U cucTreMarudeckod paboTo 1o
(OpMHUPOBAHUIO Yy MIIAIIINX LIKOJIBHUKOB TaKUX MPHEMOB YMCTBEHHOW JEATENbHOCTH, KaK aHAJIU3 U
CHUHTE3, CpaBHEHHE, KiIacCHpUKaMs, aHAJIOTHs M  0000IIeHWe, TpPHUBEACT YYEHUKA K
CaMOCTOSITEIFHOMY «OTKPBITHUIO» M3y4aeMOro maremaruueckoro (akra. Bropas xe dacth (HopMyIbl
HOCUT JENyKTHBHBIM XapakTep M HampaBieHa Ha (opMupoBaHHEe Yy y4alllUXCsl YMEHHUS
KOHKPETH3HPOBATH MOJTyYCHHbIE 3HAHUS U MPUMEHATh UX K PEIICHUIO IIOCTABICHHBIX 33/1a4.

OTAMYUTENbHOW YEpPTOM HACTOAIIETO Kypca SBISETCS 3HAYUTEIBHOE YBEIWYEHUE TOW POJIH,



KOTOPYIO MBI OTBOJAMM H3YYEHHUIO TEOMETPUYECKOr0 Marepuaja M U3YYEHHUIO BEIWYHMH, YTO
MPOJUKTOBAHO TOW TPYMNION MOCTABICHHBIX II€JIEH, B KOTOPBIX 3aTParuBacTCsl CBA3b MATeMaTUKU C
OKpYy’KaroluM MupoM. be3 ycusneHus 3Tux conepkarebHbIX JTUHUI HEBO3MOXKHO JOCTUYD YKa3aHHBIX
nened, Tak Kak peOEHOK BOCIPUHHMAET OKPYKAIOUIMA MHpP, MPEXKAE BCEro, KaKk COBOKYIHOCTBH
peaNbHbIX MPeIMeToB, uMeroux GopMy U BeluuuHy. M3yueHue ke apupmMeTHuecKoro marepuala,
OCTaBasIChb CTEPI)KHEM BCETO Kypca, OCYILECTBISETCS C BO3MOXHBIM IApUTETOM TEOPETUYECKOU U
MPUKJIAHON COCTABIISIIOIINX, & B BHIYMCIUTEIBHOM IJIaHE 0c000€ BHUMaHUE YJIENsieTcsl crocodam u
TEXHUKE YCTHBIX BBIUUCICHUH.

ConmepkaHue BCEro Kypca MOXHO TMPEICTaBUTh KaK B3aMMOCBSI3aHHOE pAa3BUTHE IISTH
OCHOBHBIX  COACP)KATeNbHBIX  JIMHUW:  apugmemuueckou,  ceomempuyeckou,  6eIUYUHHOU,
aneopummuyecxot (00OydeHUE pElICHHIO 3a1a4) u ungopmayuonnou (pabora ¢ maHHbIMH). YTo Xe
KacaeTcsi BOIIPOCOB  ajre0panyeckoro XapakTepa, TO OHM pacCMarpuBalOTCi B JIPYTHX
cofiepKaTeIbHbIX JIMHUSAX, [JIaBHBIM 00pa3oM, apu(MEeTUYECKON U aNrOPUTMHUECKOM.

Apudpmernyeckasi JJMHMSA, [IPEXKJIE BCETO, NPEJCTABICHA MATEPUAIOM II0 U3YUEHUIO YHCEI.
Uucna u3y4yaroTcss B TaKOW IMOCIENOBATEIbHOCTU: HaTypaibHble yucia oT 1 g0 10 u uucio 0 (1-e
nonyroaue 1 kmacca), nensie yucia ot 0 o 20 (2-e monyroaue 1 xnacca), nensie yucia ot 0 1o 100 u
«kpyribie» yucna g0 1000 (2 kiacc), nensie yucia ot 0 1o 999 999 (3 knacc), nensie yucna ot 0 1o 1
000 000 u npobuble umcia (4 kimacc). 3HAKOMCTBO C YHCIIaMH KJlacca MWIUJIMOHOB M KJacca
MUJIAAPIOB (4 Ki1acc) 00yCIOBICHO, C OHOM CTOPOHBL, MOTPEOHOCTAMU Kypca «OKpYKAIOIIUNA MUDPY,
[P M3YYEHUU OTAEIBHBIX TEM KOTOPOIO Y4allUecs ONEpPUPYIOT C TAKUMHU UYUCIAMH, a C JIPYroi
CTOPOHBI, JKEJTaHHEM YJOBJIECTBOPUTH €CTECTBEHHBIN MMO3HABATEIbHBIM HMHTEPEC yUalUXCs B 00IACTH
HyMepaluyl MHOTo3HauHbIX uucen. Yucna or 1 no 5 u yucino 0 u3yyaroTcs Ha KOJIMYECTBEHHOMU
ocHoBe. Uncna ot 6 g0 10 u3yyaroTcs Ha aAAUTUBHON OCHOBE C OMOPON Ha yucio 5. Yuciaa BTOporo
JIeCSITKa M BCE OCTAJbHbIE HATypaJlbHbIE YHWCJIa H3Y4alOTCSl HAa OCHOBE INPUHIUIIOB HYMEpalUu
(MMCbMEHHOMN M YCTHOM) NECATUYHON CHCTEMBI cuuclieHus. J[poOHble dncia BOSHUKAIOT CHadasa JUis
3aMKCU HaTYpaJIbHOM /10JIM HEKOTOPOH BennuuHbl. B nanpHeiieM 1podbs paccMarpuBaeTcst Kak cymma
COOTBETCTBYIOIIMX JIOJI€H, U Ha 3TOW OCHOBE BBINOJHAETCS MPOLEAypa CpaBHEHU Apobeil. M3ydyenue
yycell M WX CBOWCTB TMPEACTAaBICHO TaKXe 3aJaHUsIMH Ha COCTaBJIEHUE YHUCIIOBBIX
MOCJIEZIOBATEILHOCTEN MO 33aJJaHHOMY MpaBUIy W Ha pacro3HaBaHue (QOpMyTUPOBKY) MpaBHia, MO
KOTOpPOMY COCTaBJ€Ha JaHHasl IOCJIEJOBATEIbHOCTD, IPEICTAaBICHHAs] HECKOJbKMMH IEPBBIMU €€
YIIEHAMH.

OCco0EHHOCTHIO M3YUYCHHST aprU(METUUECKUX JIEUCTBHUI B HACTOSIIEM KypCe SIBIISIETCS CTPOroe
ClIe/IOBaHME MAaTeMaTHYeCKOW CYTH O3TOro MOHATHUA. VIMEHHO MO3TOMYy NpU BBEIACHUHU JIIOOOTO
apudmernueckoro aecTus (OMHapHOH anredpanyeckoil oneparuu) ¢ caMoro Hadaja pac-
CMAaTpPUBAIOTCS HE TOJILKO KOMIIOHEHTHI 3TOTO JIEHCTBHS, HO M B 00s13aTEIbHOM MOPSJIKE €T0 Pe3YIbTaT.
Eciu He BBeJEHO MpaBWIIO, COIIACHO KOTOPOMY IO M3BECTHBIM JIBYyM KOMIIOHEHTaM MOXKHO HaillTH
pe3ynbTar AeWcTBUS (XOTs Obl Ha KOHKPETHOM IIpHMEpe), TO caMo JeiicTBHe He ompeneneHo. bes
pesyabprara Het aevictBus! [1o 3ToM nprymHe MBI CHUTaeM HEKOPPEKTHBIM pacCMaTpHuBaTh, HAIPUMED,
CyMMy JI0 paccMOTpeHus cioxeHus. CymMma yKa3blBaeT Ha HAaMEPEHUE COBEPIUUTH JACHCTBHE
CIIOJKEHUSI, HO €CITU CJIOKEHHE €Ille HE ONpeIeNIeHO, TO KaKuM 00pa3oM MOXKHO TpakToBaTh cymMmy? B
3TOM CJIy4ae BOIIPOC OcTaeTcsi 0e3 OTBeTA.

ApudmeTrndeckue IeHCTBUS HaJA YUCIIaMU U3y4YaloTCs Ha CIEAYIOLEH TeOPeTUYECKOW OCHOBE
U B TaKOW MOCIIEZ0BATEIBHOCTH.

* Cnoxenue (cucreMaTMyeckoe H3y4ye€HUE HAuMHAETCs ¢ IepBoro mnomyronus 1 kmacca)
OIpeIeIIIeTCs] HA OCHOBE OOBEIMHEHHs HENepeCceKaronXcs MHOKECTB U CHadaja BBIITOJHSAETCS Ha
MHOXecTBe yucen oT 0 mo 5. B nanpHeimemM 4ucIOBOE€ MHOMKECTBO, Ha KOTOPOM BBITIOTHSIETCS
CIIO)KEHUE, paCIIUPSAETCS, NPUYEM OTO PACHIMPEHUE NPOUCXOAMT C TOMOIIBIO CIOXEHHs (Tpu
CIIO)KEHUU YK€ M3BECTHBIX yYalllUMCS YMCeN TOoJy4yaeTcs HOBOe JUIsl HUX uucio). Jlanee uzyuarorcs
CBOMCTBA CJIOKEHUSI, KOTOPBIE UCIOIB3YIOTCS MPU MPOBEIAECHUU YCTHBIX M MHCbMEHHBIX BBIUYMCIECHUH.
CrnoxeHre MHOTO3HAUHBIX yucesl 0a3upyeTcss Ha 3HAHUM TAOJULbI CIIOKEHUS OJHO3HAYHBIX YMCET U
MOpa3psITHOM CIIOCO0E CIOKEHUS.

* Bpiuntanue (cucreMaTM4ecKoe H3yueHHWE HAuWHaeTcsi co BTOporo mnomyroaus 1 kiacca)
M3HAYaJIbHO BBOJUTCS] HA OCHOBE BBIUNTAHUS TOJMHOXKECTBA U3 MHOKECTBA, IPUUEM IIPOUCXOIUT 3TO,
KOTJla yJaluecs U3y4uid 4Kciia B IpeJesiax MmepBoro aecarka. Jlajgee ycraHaBIuBaeTCsl CBA3b MEXKIY




CJIIOKCHUEM W BBIYMTAHUEM, KOTOpas 0a3upyeTcs Ha ujuee ooparHoi onepamnuu. Ha ocHOBe 3Toi CBs3H
BBIMOJIHSCTCS] BBIYUTAHUE C TIPUMEHEHHUEM TaOJUIBI CIOKEHUS, a TIOTOM OCYIIECTBIISCTCS MEPEXo K
PacCCMOTPEHHUIO CIIY4aeB BbIUMTAHUS MHOTO3HAUHBIX YHCEIl, [JIE€ OCHOBHYIO POJIb UTPAET MOPA3PSIHBIH
NPUHIUI BBIYUTAHUSA, BO3MOXHOCTH KOTOPOTO O0asupyercss Ha COOTBETCTBYIOIIMX CBOMCTBax
BBIYUTAHUS.

* YMHOXEHHUE (CHCTEMaTH4eCKOe U3yYeHHE HAaYMHACTCS CO 2 Kilacca) BBOAUTCS KaK CIOKEHHUE
OJIMHAKOBBIX ciaraembix. CHavalla yyalumcs IMpejiaraeTcsi OCBOUTH JIMIIb paclio3HaBaHUE U 3alUCh
3TOTO JCUCTBUS, a €ro pe3y/ibTar OHU OyAyT HAaXOAWTH C TMOMOMIBIO ClOXKeHHA. OTAEIbHO BBOASATCS
ciydan ymHOxeHHs Ha 0 u Ha 1. B nmanbHeiimem coctaBisercs TaOiHIla YMHOXKEHHUS OTHO3HAYHBIX
YHCeN, UCIIONb3Yysl KOTOPYIO, a TaK)Ke COOTBETCTBYIOIIME CBOMCTBA YMHOXKEHHS, YYalllUeCs HAydarcs
YMHOXaTh MHOTO3HAYHbIE YHCIIA.

* Jlenenue (mepBOo€ 3HAKOMCTBO BO 2 KJacce Ha YpPOBHE NPEIMETHBIX JIEUCTBUM, a
CUCTEeMaTHYeCKOe M3y4YeHHe HauumHas C¢ 3 Kjacca) BBOAUTCA Kak JACMCTBHE, pe3yabTaT KOTOPOTrO
MO3BOJISIET OTBETHTh Ha BOINPOC: CKOJBKO pa3 OIHO YHCIO COAEpKUTCS B JApyrom? [lamee
YCTaHABIUBAETCS CBS3b JICJICHHUSI U BBIYMTAHMS, a MOTOM — JIENeHHUS U yMHOxeHus. [lpuyem, sta
MOCTIEIHSSL CBSI3b Oy/leT UrpaTrh OCHOBHYIO POJIb MpU OOYYEHWH YYaIIUXCSl BBIOJHEHUIO JCWCTBUS
neneHus. YTo Kacaercs CBA3HM JIEJCHHS U BBIYMTAHUS, TO €€ PAcCMOTpeHHe OOYCIOBICHO IBYMs
npuyrMHaMu: 1) Ha MEepBBIX dTanax oOydeHUs ACTCHHIO AaTh yIOOHBIA CIIOCOO HAaXOXKIESHHUS YaCTHOTO;
2) mpeacTaBUTh B IMOJHOM O0BeMe B3auMOCBS3b apudmernueckux naevictBuil I u Il crymeneii. B
JanbHeneM (B 4 Kiiacce) orneparus JejaeHus OyaeT paccMaTpuBaTbcs Kak YacTHBIN cllydail onepanuu
JIENIEHUs C OCTATKOM.

I'eoMeTpuUecKasi JIMHUS BHICTPAMBACTCS CIESIYIOIIUM 00pa3OM.

B nepeom knacce (Ha KOTOpBIA BBINAgaeT camas OoJjbllas cojaeplkareiabHas Harpyska
TEOMETPUUYECKOTO  XapakTepa) W3YYaloTCS CIEAYIOIIME TEOMETPUYECKHE TOHSTHSA:  IUIOCKas
reomerpuyeckas ¢urypa (Kpyr, TpeyrojibHUK, HMPSIMOYTOJbHHK), MpsiMas U KpHUBas JIMHUHU, TOUKA,
OTPE30K, Jyra, HamNpaBICHHBIA OTPE30K (Iyra), MEepPeceKaroIIuecss W HENepeceKaromuecs JIHHUY,
JIOMaHasi JIMHHs, 3aMKHYTasi ¥ He3aMKHYyTas JIMHUU, BHYTPEHHSS U BHEIIHSs 00JacTH OTHOCHUTEIHHO
TpaHHIIBI, MHOTOYTOJIbHUK, CHMMETPUYHBIEC (DUTYPHI.

Bo emopom knacce wW3y4aroTcsl CIEAyIOIIME TMOHATHS M UX CBOWCTBA: HpsMas (acrekT
OECKOHEYHOCTH), JIyd, YIIBl W WX BHJBI, TNPSMOYTOJBHUK, KBajJpar, IMEpUMETp KBajapara |
NPSIMOYTOJIbHUKA, OKPY)KHOCTb U KpYI, LIEHTpP, pajuyc, TUaMeTp OKPYKHOCTU (Kpyra), a Takke
paccMaTpuBarOTCS BOIPOCH TOCTPOCHUST OKPYKHOCTH (Kpyra) ¢ MOMOIIBIO IUPKYIS ¥ HCTIOIb30BaHHE
LUPKYIS U OTKJIAABIBAaHUS OTPE3Ka, PaBHOT'O 10 JUIMHE TaHHOMY OTPE3KY.

B mpemvem Knacce W3y4arOTCS BHIBI TPEYTOJIBHUKOB (NPSIMOYTOJBHBIE, OCTPOYTOJbHBIE H
TYNOYTOJbHBIE,  PAa3sHOCTOPOHHHME W  PaBHOOEApPEHHBIE),  PAaBHOCTOPOHHUI  TPEYrOJIbHUK
paccMaTpuBaeTCsl KaKk YacTHBIA ClTydail paBHOOEAPEHHOTO, BBOAUTCS TMOHSITHE BBICOTHI TPEYTOJIBHHKA,
pelaroTcsl 3ajja4d Ha pa3pe3aHue U COCTaBJIeHHE (QUryp, Ha MOCTPOEHHUE CUMMETPHUHBIX (Uryp,
paccMaTpuBaeTcsi KyO U ero n3o0paxenne Ha Tiockoctu. [Ipu aTom paccMoTpenue Kyda 00yCcIoBIeHO
IBYMsI TIPUYMHAMH: BO-TIEPBBIX, 0€3 3HAKOMCTBAa C MPOCTPAHCTBEHHBIMH (DUTYpaMHU B IUIaHE CBS3U
MaTeMaTUKH C OKpY)KalomIel JEeHCTBUTEIBHOCTHIO OyJeT MOTEepsHA Ba)KHEHIasi COCTABIISIONIAs, BO-
BTOPBIX, N3yYCHHE E€AMHUI] 00beMa, NMPeyCMOTPEHHOE B YETBEPTOM Kilacce, TpeOyeT 00s3aTebHOro
3HAKOMCTBA C KyOOM.

B uemeepmom kaacce T€OMETPHUUECKUN MaTepHaj COCPEJOTOYEH IIaBHBIM 00pa3oM BOKpYT
BOMPOCA O BBIYMCIICHWHU TUIOMIAJM MHOTOYTOJbHHKAa Ha OCHOBE Pa30MBKH €ro Ha TPEyroJbHUKU. B
CBSI3U C OTMM BBOJUTCS TMOHATUE JMArOHaJIM MPSIMOYTOJbHHMKA, YTO TMO3BOJSET pPa3OUThH
MpPSIMOYTOJIPHUK Ha JIBa PaBHBIX TPSMOYTOJNBHBIX TPEYroJdbHHUKA, a 3TO, B CBOIO OUYepelb, HACT
BO3MO)XHOCTh BBIYUCIUTH IUIOINAAb MPSIMOYTOJIBHOTO TpeyrojibHuKa. Pa3z0neHue Mpou3BOIHLHOIO
TPEYroJIbHHUKA HA JIBA MPSIMOYTOJIBHBIX (C MIOMOIIIBIO BBICOTHI) JISKUT B OCHOBE BBIYHCIICHHUS TIIOIAIN
TPEYroJIbHUKA.

[Ipu 3TOM cienyeT UMETh B BHUJY, YTO 3HAKOMCTBO IPAKTHUYECKH C JIOOBIM Ie€OMETPUYECKUM
MOHATUEM B JIaHHOM Y4eOHOM Kypce OCYIIECTBISIETCS Ha OCHOBE aHAJIM3a COOTBETCTBYIOIIEH
peanbHON (WM TMCEBAOpEasbHOI) CUTyalluu, B KOTOPOM (QUrypupyeT mpeaMeTHas MOJeNb TaHHOTO
MIOHATHS.

JInHMA M0 U3yYeHNI0 BeJIMYMH MPEACTaBlIeHa TAKUMHU MOHATUSAMH, KaK JUIMHA, BpeMs, Macca,



BEJIMYMHA YIUIa, IJIONAb, BMECTUMOCTh (00bEM), CTOUMOCTh. YMEHHE a/IeKBaTHO OPUEHTUPOBATHCS B
IPOCTPAHCTBE M BO BpPEMEHH — 3TO TE€ YMEHHsA, 0€3 KOTOPBIX HEBO3MOXKHO OOOWTHCH Kak B
MOBCEIHEBHOM JKM3HM, TaK M B Y4€OHOM JEATENbHOCTH. DIEMEHTHl OPHUEHTAIlMH B OKPY)KaIOILEeM
IIPOCTPAHCTBE SIBJIAIOTCSI OTHPABHOM TOYKOM B H3YYEHUU TI'€OMETPUYECKOIO Marepuaia, a 3HaHue
BPEMEHHBIX OTHOILIEHHWW IO3BOJISIET IPAaBUJIBHO ONUCHIBaTh Ty WM HHYIO IIOCJIEI0BaTEIbHOCTH
JNEUCTBUM (B TOM 4HMCJE CTPOUTh U AITOPUTMUYECKUE INPEANHCAHUA). B CBA3M € 3TUM H3y4EHUIO
MIPOCTPAHCTBEHHBIX OTHOIIEHUI OTBOJUTCA HECKOJIBKO YPOKOB B caMOM Hadaile Kypca. IIpum srom
CHaYaja M3y4aroTcsl pa3InyHble XapaKTEPUCTHKN MECTOIIOJIIOKEHHUS OOBEKTa B MPOCTPAHCTBE, & TOTOM
XapaKTEepPUCTUKH NepeMelieHus: 00beKTa B MPOCTPAHCTBE.

W3 BpeMEHHBIX MOHATUI CHayajla pacCMaTpUBAIOTCS OTHOLICHMS «PAHBIIE» U «IIO3KEM,
MOHATHUSA «4aCTh CYTOK» U «BpPEMs roJla», a TAK)Ke BPEMsI KaK IPOAOKUTEIIBHOCTD. Y YalllUMCS 1A€TCsl
MOHSATHE O «CYTOYHOM» U «T'00BOI» HUKINYHOCTH.

Cucremarnyeckoe N3y4eHUe BEJIMYMH HAUMHAETCS YK€ B IIEPBOM IOIYTOAMHU NIEPBOro Kiacca ¢
U3YyYEHUs BEIMYMHBI «iMHa». CHavana JJIMHA paccMaTpuBaeTCs B JOU3MEPUTEIIBHOM AaCIIEKTE.
CpaBHEHHME NpPEIMETOB 10 3TOW BEJIIMYMHE OCYIIECTBISIETCS «HA INa3» MO PHUCYHKY WU IO
MPEICTABICHUIO, A TAKXKE CIIOCOOOM «IIPHIIOKECHHS». Pe3yapraroM Takod pabOThl JOKHO SIBUTHCS
MOHUMAaHUE yYalllUMUCS TOTO, YTO peajbHble MPEAMEThl 00JIaJal0T CBOMCTBOM MMETh OIPEAEICHHYIO
IPOTSHKEHHOCTh B IPOCTPAHCTBE, MO KOTOPOMY HX MOXKHO CpaBHHBaTh. TakUM jK€ CBOWCTBOM
o0magaroT U oTpe3ku. Hukakux w3mepeHuil moka He MpoBOAHUTCS. Bo BTOpoM moiyronuu mepBoro
KJlacca ydaluecs 3HAKOMATCS C MPOLIECCOM HM3MEpPEHUS JUIMHBI, CTaHJApTHBIMU €IMHULAMU JUTMHBI
(caHTUMETPOM U JIELMMETPOM), MPOIENypOil CpaBHEHHs JJIMH Ha OCHOBE UX U3MEPEHUSs, a TaKkKe C
OTepalsIMU CJIOKEHUS Y BBIYUTAHUS JUIUH.

Bo emopom knacce mnpogoOIKUTCA W3YYEHHE CTAHJAPTHBIX €AWHMI] JUIMHBL: ydallluecs
MIO3HAKOMSATCSL C €MHULEH JUIMHBI — MeTpoM. bonbiioe BHUMaHue OyaeT yaeneHO M3YyYEHUIO TaKUX
BEJIMYMH, KaK «Macca» U «BpeMs». CpaBHEHUE MPEIMETOB [0 MACCE CHadajla pacCMaTpUBaEeTCs B
«1ou3MepUTENbHOM» acrekTe. [lociae yero BBOAUTCS CTaHAApPTHAsl €IMHUIA MAcChl — KUJIOIPaMM, U
U3y4aroTcs BONPOCHI M3MEPEHMSI Macchl C IOMOILBIO BecoB. Jlamee BBOAWTCS HOBas CTaHAapTHas
€IMHULIAa MacChl — IEHTHED.

W3ydeHne BeNMYMHBI «BpEMS» BO BTOPOM Kjlacce HAYMHAETCA C PACCMOTPEHMSI BPEMEHHBIX
MIPOMEXKYTKOB U H3MEPEHHUS] MX HPOJOJIKUTEIIBHOCTH C TOMOLIBI0 YacoB, yCTaHABIMBAETCS CBSI3b
MEXJ1ly MOMEHTaMU BPEMEHU U MPOAOKATENBHOCTBIO 110 BpeMEHHU. BBOIATCS cTaHIapTHBIE €UHULIBI
BpEMEHHM (4ac, MUHYTA, CyTKH, HEZEJs) U COOTHOIIEHUsI MexX ]y HUMU. Oco0oe BHUMaHUE yAENseTcs
M3MEHSIOMIMMCS] €IMHUIIAM BpPEMEHHU (MeCsIl, T0J]) U COOTHOIIEHUSIM MEXIYy HUMU M MOCTOSHHBIMHU
elIMHULIAaMU BpeMeHH. BBoauTcs camas Oonblias n3ydyaeMas eQuHHIla BpeMeHu — Bek. Kpome 3toro,
paccMaTpuBaeTCsl omepaiusl JAEJICHUS OJHOPOAHBIX BEIMYMH, KOTOpas TPAKTYyeTCsl KaK H3MEpeHue
JIeIMMOM BETMYMHBI B €IMHULIAX BETUYUHbI-IECTUTENS.

B mpemvem knacce, Kpome TNPONOIKEHHUS H3YYEHUS BEIUYUH <«JUJIMHA» H  «Maccay
(paccmarpuBaroOTCs JIpyrue€ €AMHULBI ATHUX BEJIWYMH — KUIJIOMETP, MWUIMMETP, TpamM, TOHHA),
IIPOUCXOJUT 3HAKOMCTBO M C HOBBIMM BEIMYMHAMU: BEJIMYMHOHN yIvla M Ijowaapo. Paccmorpenue
BEJIMYMHBI yIJla TPOJUKTOBAHO JKETaHMEM JaTh IIOJIHOE€ OOOCHOBaHHE TPaJAWLUOHHOMY st
HAYyaJIbHOTO Kypca MareMaTuK{ BOIIPOCY O CPAaBHEHUM U KiIacCU(pHUKAIMU YIIoB. Takoe 000CHOBaHME
MO3BOJIUT 3Ty BEJIUYMHY U B METOAMYECKOM IIJIaHE MOCTABUTh B OJIMH PsJ C APYTMMHU BETUYMHAMU,
M3y4yaeMbIMH B Ha4aJIbHOM mIKoJie. PaboTa ¢ 3TMMHU BeIMYMHAMU OCYLIECTBIISAETCS 11O
TPaJUIIMOHHON CXeMe: CHaJasla BeJIMYMHA PAacCMaTpUBACTCS B «IOU3MEPUTEIBHOM) acleKTe, Jajiee
BBOJIUTCS CTaHAApTHAs €IMHUIA U3MEPEHHUs, [TOCIIE YETO U3MEPEHUE MPOBOAUTCS C UCIIOJIB30BAHUEM
CTaH/IAPTHON €MHMIIbI, @ €CTIM TaKUX €IUHHI] HECKOJIBKO, TO YCTAHABIMBAIOTCS COOTHOLIECHUS MEXIY
HUMHU. OCHOBHBIM UTOTOM PabOTHl MO M3YyYCHHUIO BETUYHHBI «IUIOIIAJb» SBISETCS BBIBOJA (DOPMYIIBI
IIOLIA/IA IPSIMOYTOJIbHUKA.

B uemeepmom knacce MO NPUBBIYHOW YK€ CXEME M3Y4aeTCsl BEIUYMHA «BMECTHUMOCTB» M
CBSI3aHHas C HeW BelnyrMHa «00beM». OCyIIecTBIsIeTCS 3HAKOMCTBO C HEKOTOPHIMH BHIAaMU
MHOTOI'PAaHHHUKOB (MpU3Ma, MPSMOYTOJIbHBIA MapajuieNienuie]l, TupaMuaa) 1 Tejl BpauleHus (uiap,
IUAJTUHIP, KOHYC).

JInHus mo 0Oy4eHHIO PEIICHUIO apHU(pPMeTHYeCKHX CI0KeTHBIX (TEKCTOBBIX) 3a/a4 (YCJIOBHO
MBI €€ Ha3bIBaCM QJITOPUTMUUYECKOHN) SBISICTCS IIEHTPAIBHOW JUIsl JaHHOTO Kypca. Ee ocoGoe



MOJIOKEHHUE OMPENENIeTCS TEM, YTO HACTOSAIINI Kypc HMeeT MPUKIIaIHYIO HAlIPaBICHHOCTb,

KOTOpasi BEIpaXKaeTCsl B YMCHUU IPUMEHSTh MOJTyYCHHbIE 3HaHUS HAa IPAKTUKE. A 3TO, B CBOIO O4Yepe/ib,
CBSI3aHO C pelIeHHEeM TOW WM MHOM 3aaauu. [Ipu 3ToM A Hac BaXKHO HE TOJIBKO HAYYUTh yHalTUXCS
perarp 3a/1a4, HO U MPaBUIBHO (HOPMYIMPOBATh UX, HCIIOJIb3YS UMeEIolTytocsi nHpopmanuto. Ocoboe
BHUMaHUE Mbl XOTUM OOpaTUTh Ha TOT CMBICI, KOTOPbI HAaMM BKJIQJbIBAETCS B TEPMHUH «pEIlICHUE
3aJayM». TMOJ pEIICHHEeM 3a/Jaud Mbl TIOHMMaeM 3aluch (OMHCAHUE) alropuTMa, JAIOIIEero
BO3MOXKHOCTh BBINOJIHUTH TpeOoBaHue 3anaud. CaMm MIpOIECC BHINOJIHEHUS ajaroputMma (MoidydeHHe
OTBETa 3aJa4yM) BaK€H, HO HE OTHOCUTCS HaMH K 00s3aTeNbHON COCTABIAIONICH YMEHHUS peliaTh
3amaun (MOJy4YyeHHe OTBETa 3aJaud Mbl OTHOCHM, IPEXJAE BCEro, K OOJAacTH BBIYUCIUTEIbHBIX
yMmeHui). Takoil mMoaxoJ K TOJIKOBAaHUIO TEPMHHA «pEIICHUE 3a/1aun» HaM MpeACTaBisieTcs Haunbomee
MIPaBUJIbHBIM.

Bo-niepBbIX, 3TO corlacyeTcs ¢ COBpEMEHHBIM «MaTeMaTHYECKUMY MOHUMAaHUEM CYTH JTAaHHOTO
BONPOCA, BO-BTOPBIX, OpPHEHTAIUS YYallUXCAd Ha «ITOPUTMHYECKOE» MbllUIeHHe Oyner
crocoOCTBOBATh 0oJiee yCIEIMHOMY OCBOSHHIO UMM OCHOB HH(OPMATHKH M HOBBIX WH(OPMALIMOHHBIX
texHonoruif. CamMo omucaHue alropuTMa pelieHHsl 3aJa4d MbI JIOIMycKaeM B Tpex Bujax: 1) mo
nedcTBusM (MO 1IaraM) C TOSICHEHUSIMH, 2) B BHJIE YHCIOBOTO BBIPAXKEHUS, KOTOPOE MBI
paccMmarpuBaeM KakK CBEpHYTYIO (GopMy OMHCAHHS IO JEWCTBUSAM, HO Oe3 MosicHeHu#l, 3) B BUIE
OyKBEHHOTO BBIpaXEHHUS (B HEKOTOPBIX Cly4asx B Buie (opMynbl WIM B BHUJAE YypPaBHEHHS) C
UCIOJIb30BaHUEM CTaHJAPTHOM cuMBOIMKU. [locnennsst popma onucaHus alropuTMa pelieHus 3a/1auu
OyZeT HCIOJB30BATHCS TOJNBKO MOCIE TOTO, KaK YYAIIUMHUCS JOCTATOYHO XOPOIIO OYIyT yCBOEHBI
3aBHUCHMOCTHU MEX]y BETMYHMHAMH, a TAKXKE CBA3b MKy PE3YIbTaTOM M KOMIIOHEHTaMU JICUCTBUH.

Uro jxe KacaeTcsi caMoro mporecca HaXOKISHHs PeIIeHHs 3a/1au (2 B 9TOM CMBICIIE TEPMUH
«pelIeHrEe 3a/Jaun» TaKXKe YacTo YMNoTpeOysercs), TO Mbl B HalleM Kypce HE CTaBUM LIEJbIO
OCYILIECTBUTH €T0 MOJHYIO alITOpUTMHU3AIMI0. bonee Toro, Mbl BHOJIHE OCO3HAEM, YTO ATOT IMPOIECC,
KaK MpaBWJIO, COJACPKUT ATall HECTAHAAPTHBIX (IBPUCTUYECKUX) ACUCTBUN, YTO MPEMATCTBYET €ro
MOJHOM anroputMmu3anui. Ho dacTuyHast ero anroputMuzanusi (XoTs Obl B BHJIE YETKOTO YCBOCHHS
MOCJIEIOBATEIbHOCTH 3TaloB PabOThl C 3agadyeil) He TONbKO BO3MOXHA, HO W HEOOXoAuma s
(dhopMHpOBaHUS Y yUalTUXCsl OOIIETO YMEHHUS peniaTh 3a1a4u.

Jns hopmMupoBaHUs yMEHHUs pelarh 3aJlauyl yJdalecs: B IEpBYIO Oouepe/b JOIKHBI HAyYUThCS
paboTaTh ¢ TEKCTOM W WILTFOCTPAIMSIMU: OTIPEIENINTh, SBISETCS JIH MPEUIOKEHHBIN TEKCT 3a/1adei, Wiin
Kak 110 JaHHOMY CIOXKETYy c(hpopMyIHpoBaTh 3ajady, yCTAaHOBUTh CBSA3b MEXK/Y JaHHBIMH U UCKOMBIM U
MOCIIEIOBATENIFHOCTD IArOB TI0 YCTAHOBJICHUIO 3HAYSHHS HCKOMOTO. Hpyroe HarpaBJIeHUE
paloThl ¢ MOHATHEM «3ajjada» CBS3aHO C MPOBEICHHEM DPA3JIUYHBIX NPeoOpa3oBaHUI HMEIOIIErocs
TEKCTa W HaONIONEHMSIMUA 32 TEMH M3MEHEHHSIMHU B €€ PEIIeHUH, KOTOpble BO3HUKAIOT B PE3yNbTare
TUX mpeoOpa3oBanuil. K 3TuM Bugam paboOThl OTHOCSTCSA: JIOTIOJIHEHHE TEKCTOB, HE SIBIISIOIIUXCS
3aJa4aMu, JI0 3a/1a4u; I3MEHEHHUE JIF000T0 U3 DIIEMEHTOB
3aja4M, MpPEACTaBICHHE OAHOM M TOH ’k€ 3akaud B pa3HbIX (OPMYITUPOBKAX; YIPOLIEHHE U
YCIIOKHEHUE MCXOHOM 3aJ1auM; MMOMCK OCOOBIX CITy4aeB M3MEHEHHs MCXOMHBIX JTAHHBIX, MPUBOISIIIX
K YIPOILEHHUIO PEUICHHUs; YCTAHOBIEHHE 3a/1a4, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIH yXKe peIIeHHON
3aJa4d, YTO B JalbHEWIIEM CTaHOBUTCS OCHOBOH KiaccH(UKauu 3agad 10  CXONCTBY
MareMaTu4eCKUX OTHOLICHUH, 3aJI0)KEHHBIX B HUX.

HNudopmanuonnas JuHus, B KOTOPOI paccMaTpuBaeTcs pasHooOpa3Has paloTa ¢ JaHHBIMH,
KaK 3TO U MPeIyCMOTPEHO CTaHIApTOM, PAaCHpeAessieTcs 10 BCEM COAep)KaTelbHbIM JIMHUSAM. B Hee
BKJIFOYEHBI BOIIPOCHI MO MOUCKY (COOPY) M MpEACTaBICHHUIO Pa3IMYyHOM MH(pOpMAaIMH, CBSI3aHHOU CO
CUETOM TMpPEeIMETOB W H3MepeHHeM BenuuyuH. Haubonee sBHO HEOOXOIUMOCTH B TakOM BHJIE
JESITeTHPHOCTH TPOSIBISIETCS B Tpoliecce paboThl HaJ MPAKTUYECKHUMH 3afadaMu (IT0 BceMy Kypcey),
3aja4aMd ¢ TEOMETPUUYECKUMH BeTUYMHAMH ([0 BCEMY Kypcy) M 3ajJadyaMH C HEJIOCTAaroIIUMHU
nanHbiMA (3 kmace, 1 wacte m garnee). DHUKCHpOBaHHWE pE3YIBTATOB cOOpa TMpEAIoaraeTcs
OCYIIECTBIISATH B JTIO0OH ynoOHOU (opMme: B BUAE TEKCTa (MPOTOKONA), C MOMOIIBLI0 TaOyIUPOBAHUS,
rpaduyecKoro NpeacTaBICHuUS.

Ocoboe mecto npu padote ¢ uHpopmarmeit orBoauTcs Tabdnume. Yke B 1 kimacce ydamuecs
3HAKOMATCSI C 3alKChI0 UMEIIecss uHpopManuu B Buae TaOmumbl (peub unmer o «Tabmure
CIIOKEHMS»), U OCO3HAIOT YHOOCTBO Takoro mnpenactasieHus uHopmaruu. [Ipu stom yuammecs
MPUHUMAIOT HETIOCPEJCTBEHHOE YYacTHE B MOCTPOEHUU TakoW Tabmuiel. Bo 2 kimacce sta pabora



MPOAOIDKAETCSl 0YeHb akTUBHO. Hapsiay ¢ moctpoeHuem u ucnonb3oBaHueM «Tabmuiibl yMHOXKEHHS
yyaIrmecs 3HaKOMATCSI ¢ BO3MO)KHOCTBIO HCIIONB30BaTh TAaONHUILy IS OCYIIECTBICHHS KPAaTKOH 3amucu
TEeKCTOBOM 3amaun. OHU y4yaTcsl YWTaTh TOTOBbIE TAONMIIBI M 3alOJHATH TAOIUIIBI MOJY4YEHHBIMU
JTaHHBIMH.

Hapsiny ¢ 3amaHusMu, B KOTOpbIX paboTa ¢ Tabmuieil HOCUT OYeHb BAaXKHBIM, HO BCE JKe
BCIIOMOTATeNIbHBIN XapakTep, NPEeAyCMOTPEHBI U CIIEUaNIbHBIC 33aHus 10 paboTe ¢ TabaumaMu (CM.
COOTBETCTBYIOIIlee MpuiokeHue). B 3 kimacce K yxe 3HAKOMBIM yYalllUMCS BHJIaM «CTaHJIAPTHBIX)
TabnuI 100aBiIsIeTCs elle OJHa O4YeHb BakKHas TabnuIa, a UMeHHO «Tabmuna pa3psgoB U KIAcCOBY.
Bce Bunbt paboT ¢ TabnuuaMu npoioiKaloT akTUBHO JI€HCTBOBATh, HO MPU ATOM MOSBIISIOTCS 3aJaHMs,
CBSI3aHHBIE C WHTEpHpeTanueld TaOMMYHBIX JAHHBIX, C WX AaHAJIM30M JUIS TOJYYEHHUS HEKOTOPOi
«HOBOI» uH(popManuu. B 4 kiacce ydammmcss TpUXOAUTCA MHOTO paldoTarh ¢ TaOlMIaMH, YTO
00yCJIOBIICHO CHeHU(PUKOH HM3y4aeMoro Marepuana: OoNbIIOW O00beM BPEMEHHU OTBOIUTCS
PacCMOTPEHHUIO 3aJ1ay C IPOMOPLUUOHATBHBIMY BEIMYMHAMHU, XapaKTEPU3YIOIIUMHU MPOLIECC TBUKCHHUS,
paboThl, M3TOTOBJIECHHUS TOBapa, pacueTa CTOMMOCTH. TpaJWMIIMOHHO pEIICHHE TaKWX 3a/aad, Kak
MIPaBUJIO, CONIPOBOXKAAETCS TAOINYHON 3aMUCHIO.

Emte omHoli ynoOHOM (hopMoil mpencTaBieHUs] JAHHBIX SBISETCS MCIIOIB30BAHHUE IHATrPAMM.
[Ipy STOM HCHONB3YIOTCS KaK JAMarpaMMbl CpaBHEHHUs (cToi0uarble HIIM TOJocYarbie), Tak u
CTPYKTYpHbIE Auarpammbl (KpyroBblie). IlepBoe ymoMuHaHue O auarpaMMe JaeTcsi Ha CTpaHHUIax
yueOHMKa 3 Kilacca: u3ydaercs crenuaibHas Tema «/300paxkeHre JaHHBIX C MOMOIIBI0 TUArpaMMy».
[Ipu sTOM mOsBIEHME AMArpaMM CPaBHEHMsI KaK CpEICTBA INPEACTABIEHUS JaHHBIX MOATOTOBIEHO
BBEJICHUEM TaKOro TMOHSTHS, KaK «4HUCIOBOM Jiyud». VIMEHHO TOpPU30HTANIbHOE PACIOIOKEHHE
YHCIIOBOTO Jy4a (4TO SBIISICTCSI HAnOOJIee MPUBBIYHBIM PACIIONIOKEHUEM) ITPUBEJIO K TOMY, YTO M3 JIBYX
BO3MOKHBIX THIIOB PACIONIOKEHHUS JUarpaMMbl CpPaBHEHUS (BEPTUKAIBLHOTO UM TOPU30HTAILHOTO) MBI
B OCHOBHOM HCIIOJIb3YEM FOPU30HTAILHOE X PaclojokeHue (mosocuarsie auarpammsl). Ho mpu atom
HE CcIeayeT AyMarbh, 4YTO BEpTHKaIbHbIE (CTONOYAThIE) aUArpaMMbl YE€M-TO MPUHIMITHAIBHO
OTJIMYAIOTCS OT TOPU3OHTAIBHBIX. DTa MBICIIb JJOBOAUTCA U A0 IOHUMAHUS y4YaIlUXCsl: OHU padoTaroT ¢
BEPTUKAIBHBIMM ¥ TOPU30HTAJIBHBIMU JMarpaMMaMu Ha oOImMX OCHOBaHMsX. IIpenmyiiecTBo
TOPU30HTANBHBIX JHarpaMM MPOSBISIETCS €IIe U B TOM, YTO Ha CTPAHUIAX yYeOHMKA WX MOXKHO
PacIonoXkUTh 60jIee KOMITAKTHO.

3HAKOMCTBO YYalUXCA CO CTPYKTYPHOH OuarpaMMoi, KOTopasl MHpeACTaBlieHa B KpyroBoOu
¢dopme, TPOUCXOAUT (M MOXKET MPOU30MTH) TOJIBKO MOCI]E TOro, Kak OyJeT BBEIEHO MOHATHE J0JIU U
yualuecsi Hay4daTbCsl JEJUTh KPYr Ha 3aJaHHOE YMCJIO pPaBHBIX YacTeld. YMEHHE paclio3HaBaTh U
CTPOUTH KpPYTOBOM CEKTOp, IUIONIaJb KOTOPOTO COCTaBISIET OMNPEAETCHHYIO JOMI0 (TIOJIOBHHY,
YETBEPTh, TPETh U T. /1.) OT IUIOMIAJX COOTBETCTBYIOIIETO KPYTa, U SIBJISIETCSI TOW 0a30i, KOTOpast JISKUT
B OCHOBE PabOThI ¢ KpYroBoi auarpaMmoii. B sBHOM Buie 3Ta paboTa MpoBOIUTCS TOJIBKO B 4 Kiacce,
HO TIOATOTOBUTENbHAsI paboTa, CBsI3aHHAs C MCIOJIb30BAaHHUEM KPYTOBBIX CXEM, HAaUMHAETCS yXe BO 2
KJIacce.

Aaredpanyeckuii MaTepuajJl B HAcTOsIEM Kypce He o00pa3yeT CcaMOCTOSTENIbHON
COZIEpKaTeIbHON JIMHUU B CHJYy JBYX OCHOBHBIX IMpPHUYHMH: BO-TIEPBBIX, 3TOT Marepuai, COIIaCHO
TpeOOBaHUSM HOBOTO CTaHJApTa, MPEJCTABIECH B COJIEPKaHUU Kypca B OYeHb HeOosblIIoM o0beme (B
SBHOM BHJE€ JIMIIb B T€X BOMNPOCAX, KOTOPbIE KACAIOTCS HAXOXKJIEHHsS HEU3BECTHOIO KOMIIOHEHTa
apu(meTnyeckoro JeHCTBHSA), a BO-BTOPBIX, €ro HAaIPaBIEHHOCTh IVIaBHBIM 00pa3oM HOCHUT
nponeneBTHYecKuil xapakrep. OJHAKO MBI CUMTAeM, YTO MO TOH pPOJIM, KOTOpas OTBOAUTCS ITOMY
Marepualy B IUIaHE JajJbHEHIIero YCHEeIHOTO N3yUYeHusl Kypca MaTeMaTHKH, OH BIIOJIHE MOT Obl OBITh
npeicTaBieH Oonee IMMPOKO M MOT Obl MpeTeHAoBaTb Ha 00pa3oBaHUE CaMOCTOSTEIbHOMN
COJIepKaTEIbHON JTMHHH.

Anrebpanueckuil MaTepual TPaAULMOHHO MPEACTABICH B JAHHOM Kypce TaKUMHU MOHSATHIMH,
KaK BBIp@)KEHUE C IEpEeMEHHOW, ypaBHeHHe. V3yueHue 3Toro marepuana MPUXOAUTCS ITIaBHBIM
obpazom Ha 4 Kiacc, HO TporeaeBTuYeckas pabora HaumHaeTcss ¢ 1 kimacca. 3aJaHus, B KOTOPBIX
yYaluMcsl TpeJularaeTcsl 3amofHUTh MPOMYCKU COOTBETCTBYIOIIMMHU YHCIAMHU, TOTOBST JAETed K
NMOHMMAaHMIO CHadaja HEW3BECTHOW BEJIMYMHBI, a 3aTeM M IepeMeHHOW BeianuyuHbl. llosBieHue
PaBEHCTB C «OKOILIKAMU», B KOTOpBIE CJEIyeT 3amlucarh HY)KHbIE YHCIia, SBISETCS MPOINEIEeBTUKOM
u3yyeHHus: ypaBHeHHIl. Bo 2 kimacce BBOOUTCS caMO TOHSTHE «ypPaBHEHHE» M COOTBETCTBYIOIIAs
TepMuHONOTHs. Jlemaercss 3To, Mpexae Bcero, s BbIBOJAA IPAaBHJ HAXOXKIEHHUS HEW3BECTHOTO



CJIaraeMoro, HEM3BECTHOIO YMEHbBIIAEMOI'0, HEHU3BECTHOIO BBIYUTAEMOIO KakK CIOCO0a pelieHus
COOTBETCTBYIOIIMX YypaBHEHMH. B 3 Kiacce paccMarpuBarOTCsl ypaBHEHUS C HEU3BECTHBIM
MHOXKMTEJIEM, HEU3BECTHBIM JEIUTENEM, HEU3BECTHBIM JEIUMBIM U TaK K€ BBIBOIATCSH
COOTBETCTBYIOLIME IIPABUIIA.

2. MECTO YYEBHOI'O IPEJIMETA B YYEBHOM IIVIAHE.

B coorBerctBum ¢ IlpumepHbIM y4eOHBIM IJIaHOM MJii 00pa30BaTENbHBIX YUPEKIICHUH,
ucnonb3yrommx YMK «llepcnektrBHas HadaibHas LIKOJIA», KypC MareMaTUKU IIPEACTaBICH B
npenMeTHoi obnactu «Maremartnka U uHbopmaruka» (BapuanT 1), mzydaercs ¢ 1 mo 4 kiacc mo
yeThIpe yaca B HeAenmo. [Ipu stom B 1 kitacce kype paccuutan Ha 132 yaca (33 y4eOHBIX HEJENH), a B
Ka)KJIOM M3 OCTaJIbHBIX KJ1acCOB — Ha 136 yacoB (34 y4eOHBIX HEACHHN).

OO6muii 006EM yaeOHOTO BpeMeHH cocTaBiseT 540 gacos.

3. HEHHOCTHBIE OPUEHTUPHBI COAEP)KAHUS OBPA3OBAHUSA

LlenHOCTHBIE OPHMEHTHPBI y4eOHOro mpenMera «MaremMaTruka» CBS3aHbI C IEJIEBBIMH U
[IEHHOCTHBIMU YCTAaHOBKAMHU HAYaJILHOTO 00IIero oOpa3oBaHWs, IMpeAcTaBIeHHBIMU B [IpumepHoii
OCHOBHOM 00pa30oBaTeJIbHOM MPOrpaMMe Ha4alIbHOTO O0IIEro 00pa3oBaHus U MPEyCMaTPHBAIOT:

* (hopMUpOBaHKE OCHOB IPAXKIAHCKON HICHTUYHOCTH JJMYHOCTH Ha Oaze:

— YyBCTBa CONPHUYACTHOCTH W TOPJOCTH 3a CBOKO POnWHY, HApOI U HMCTOPHIO, OCO3HAHHSI
OTBETCTBEHHOCTH Y€JIOBEKA 3a OJarocoCTOSTHUE OOIIECTBA;

— BOCHOpUATUS MHpPAa KaK EIMHOTO M IEJIOCTHOTO TMIPH Pa3HOOOpasuu  KyJIBTYD,
HAI[MOHAIILHOCTEH, PEITUTHIA, YBOXKCHUS UCTOPUH U KYJIBTYPHI KQXKJIOTO HAPOa,

* (hopMUpOBaHKE TICUXOJIOTUYCCKHUX YCIOBUI Pa3BUTHSI OOLICHHUS, COTPYIHUYECTBA HA OCHOBE:

— JI0OpOXKENIaTeIbHOCTH, JOBEPHsl U BHUMAHUS K JIFOASIM, TOTOBHOCTH K COTPYIHHYECTBY U
npyx0e, OKa3aHHUIO MOMOIIU TeM, KTO B HEW HYKIAeTCS;

— YBOXCHHUS K OKPYKAIOIUM — YMCHHSI CIYIIaTh W CIBINIATh MAPTHEPA, TPU3HABATEH MTPABO
Ka)XI0TO Ha COOCTBEHHOE MHEHHE U MTPUHUMATh PEIICHUS ¢ y4ETOM MO3UIINI BCEX YYACTHUKOB;

* pa3BUTHE IIEHHOCTHO-CMBICIIOBOW CQepbl JIHYHOCTH Ha OCHOBE OOIICYETOBEUYECKUX
MIPUHIIMIIOB HPABCTBEHHOCTH M T'yMaHU3Ma!

— TPUHSATHS W YBOKCHHS IICHHOCTEH CeMbU U 00pa30BATEIIBHOTO YUPEKICHUS, KOJUICKTHBA U
o0IIIecTBa U CTPEMIICHUS CIIEIOBATh UM;

— OpHEHTAIlMU B HPAaBCTBEHHOM COJICPKAaHHH M CMBICIIE KaK COOCTBEHHBIX MOCTYIIKOB, TaK U
MOCTYIIKOB OKPY)KAIOIIUX JFOEH, pa3BUTHUS DJTUYECKUX YYBCTB (CTBIA, BUHBI, COBECTH) Kak
PETyJIATOPOB MOPATBHOTO MTOBEICHHS,

* pa3BUTHE YMEHHs YUUTHCSA KaK MEPBOTO Iara K camMooOpa3oBaHHIO U CAMOBOCIIUTAHUIO, a
UMEHHO:

— pa3BUTHE IIUPOKHUX TO3HABATENbHBIX HMHTEPECOB, WHUIMATUBBI M IIOOO3HATEIHHOCTH,
MOTHBOB TTO3HAHUS M TBOPYECTBA,

— (opmupoBaHHEe yMEHUs YYUTHCSI U CIIOCOOHOCTH K OpraHHW3allid CBOEH NeATENbHOCTH
(TUTaHMPOBAHUIO, KOHTPOJIIO, OTICHKE);

* pPa3BUTHE CaMOCTOSTEIHHOCTH, UHUIIMATUBEI M OTBETCTBEHHOCTU JTUYHOCTH KaK YCIOBUS €&
CaMOaKTyaJln3alliu:

— ¢GopMUpPOBaHUE CAMOYBKEHUS M SMOIMOHAIBHO-TIONIOXKUTEIHHOTO OTHOIIEHUS K cebe,
TOTOBHOCTH OTKPBITO BBIpa)KaTh W OTCTaMBaTh CBOIO TMO3WIIMIO, KPUTHYHOCTH K CBOMUM IOCTYIIKaM U
YMEHHUS aJIeKBaTHO UX OI[CHHUBATH;

— pa3BUTHE TOTOBHOCTH K CAMOCTOSTEIBHBIM TIOCTYITKAM | JICHCTBUSAM, OTBETCTBEHHOCTH 32 HX
PE3YIBTATHL;

— (hopMUpPOBAHUE TIEIICYCTPEMIIEHHOCTH M HACTOMYUBOCTH B JIOCTHYKCHUH TIEJICH, TOTOBHOCTH K
MIPEOIOJICHUIO TPYTHOCTEH U )KUZHEHHOTO ONTHMH3MA.

Peanmm3anus yka3aHHBIX IIEHHOCTHBIX OPHEHTHPOB B Kypce «MaremMaTHKu» B EIHHCTBE
MPOIIECCOB OOYYEHHUS W BOCIIUTAHUS, MO3HABATEIILHOTO U JIMYHOCTHOTO Pa3BUTUS OOYJArOIIMXCS Ha
OCHOBE (OopMHUPOBaHHUSI OOUUX YYEOHBIX YMEHHU, OOOOIIEHHBIX CIIOCOOOB NEUCTBUA 00ECTICUUT
BBICOKYIO 3()()eKTUBHOCTh PEIICHHS )KU3HEHHBIX 33]1a4 ¥ BO3MOKHOCTh CAaMOPa3BUTUS 00yUarOIIIXCS.



4. IUYHOCTHBIE, METAIIPEAMETHBIE U IIPEAMETHBIE PE3YJIBTATBI
OCBOEHMSA YYEBHOTI'O ITPE/JIMETA

IInanupyemvle pe3ynbmamsl 0C80eHUs YUEOHOU NPOSPAMMbL NO NPeoMemy
«Mamemamuxka» k konyy 1-20 200a 0o6yuenus

Obyuarowuecs nayyamcs:
* YUTATh U 3alIMCBIBATH BCE OJIHO3HAYHBIE YMCIIA U YHCIIa BTOPOTO JAecaTKa, BKItodas yucio 20;
* BECTH CHYET KaK B IPSIMOM, TaK U B oOparHoM mopsiake (ot 0 go 20);
* CpPaBHUBATh W3YYCHHBIC YUCIIA U 3alIUChIBATH PE3YJAbTAaT CPABHEHHS C TOMOMIBIO 3HAKOB (>, <, =);
* 3aIMCBIBATh JCHCTBUS CJIOXKCHHUS M BHIUMTAHMSI, UCTIOJIb3YSI COOTBETCTBYIOIIHE 3HAKU (+, —);
* ynoTpeOasiTh TEPMHHBI, CBSI3aHHBIE C JACUCTBUSIMM CJIOXKEHHMS M BblUMTaHUs (IUIIOC, CyMMa,
cilaraeMble, 3Ha4€HHE CYMMBbI; MUHYC, Pa3HOCTb, YMEHBIIIAEMOE, BHIYUTAEMOE, 3HAUCHUE PA3HOCTH);
* [10JIb30BATHCS CIPABOYHOM TaONIUIIEH CIIOKEHUS OJHO3ZHAYHBIX YHCEIT;
* BOCIIPOM3BOANTH U IPUMEHSATH TAOJUYHBIE CITydan CIOKEHUS U BEIYUTAHMUS;
* IPUMEHSTH MIEPEMECTUTENEHOE CBONCTBO CIOKEHHUS,
* PUMEHSTH MPABUIIA MPUOABICHUS YHUCIIa K CYMME U CyMMBI K YHCTTY;
* BBITIOJTHSATH CIIOKEHHE HA OCHOBE CIIOCO0a MprOaBIeHUS 110 YaCTsIM;
* PUMEHSITH MPABWJIA BBIYUTAHUS YUCIIA U3 CYMMBI U CYMMBI U3 YHUCIIA;
* BBITIOJTHATH BRIYUTAHUE Ha OCHOBE CIIOCO0A BRIYUTAHUS 110 YACTSM;
* PUMEHSTH MPABWIIA CJIOKEHUS U BBIYUTAHUS C HYJIEM;
* IOHUMATh U UCMOIb30BATh B3AUMOCBS3b CIIOKEHHS 1 BHIYUTAHMUS,
* BBITOJIHSATH CJIOKEHUE M BRIYUTAHUE OJTHO3HAYHBIX YHCEN 03 Mmepexoia 4yepe3 ACCATOK;
* BBINOJIHATH CJIOKEHHE OJHO3HAYHBIX YHUCEN C MEePEXOJOM Yepe3 AECITOK M BBIYMTAHHE B Mpeaesiax
TaOIHIIBI CTIOKEHUSI, UCTIONB3YS JaHHYIO TaOJIUIly B KaU€CTBE CIIPABOYHUKA;
* pacro3HaBaTh Ha YEePTEKE U U300paKaTh TOUKY, MPSIMYIO, OTPE30K, JIOMAHYIO, KPUBYIO JIMHUIO, JYTY,
3aMKHYTYIO U HE3aMKHYTYIO JIMHUU; YIOTPEOISATh COOTBETCTBYIONINE TEPMHUHBI; YIOTPEOIATh TEPMUH
«TOYKa MEePECEUCHUs;
* pacro3HaBaThb B OKPYXKAIOMIMX MpEAMETaX WM MX YacTAX IUIOCKHE TeOMETpuuYeckue (GUrypbl
(TpeyroibHUK, YETHIPEXYTOIbHUK, MPSIMOYTOIbHUK, MHOTOYTOIBHUK, KPYT);
* YEPTUTH C IIOMOIIBIO JTMHEHKHU MPSIMBIE, OTPE3KH, JIOMaHbIe, MHOTOYTOJIbHUKH,
* ONPENENATh JUIMHY JAaHHOTO OTpe3Ka (B CAHTUMETPAX) MPU MOMOIIU U3MEPUTENFHON TUHEHKY;
* CTPOUTH OTPE3KH 3aJAHHOM JJIMHBI IPU MIOMOIIY U3MEPUTEILHON JTIMHEWKY;
* HaxOAWTh 3HAYEHUS CYMM M Pa3HOCTEH OTPE3KOB JAHHOW JUIMHBI MPU MOMOLIM H3MEPUTEIbHOU
JIMHEHKU U C TIOMOIIbIO BEIYHUCIICHUM;
* BBIpaXKaTh JIMHY OTpe3Ka, UCIONb3Ys Pa3HbIe eUHUIIBI JJIMHBI (HarmpuMep, 1 1M 6 cM u 16 cm);
* pacrno3HaBaTh CUMMETpPUYHBIE (QUTYPBI U H300paKEHUS;
* pacro3HaBarh U GOPMYIUPOBATH IPOCTHIE 33]1aUH;
* yImoTpeOIsITh TEPMHUHBI, CBSA3aHHBIE C TOHATHEM <3amada» ((popmyrnupoBKa, ycioBue, TpeOOBaHHE
(Bompoc), pelieHue, OTBET);
* COCTABJIATH 3aJ[a4 IO PUCYHKY U JIeJaTh WITIOCTPAIIMU (CXeMaTHYEeCKHUE) K TEKCTY 3a]1auu;
* BBIBIATH NPHU3HAKKM MPEAMETOB M COOBITUH, KOTOpbIE MOTYT OBITH OINHCAaHBI TEPMUHAMH,
OTHOCSIIIIUMHKCS. K COOTBETCTBYIOIIUM BETWYMHAM (JUTMHHEE-KOpOUe, Najblie-OJuKe, TSKeIee-JIerde,
paHble-TI03XKE, TOPOXKE-ICIICBIIE);
* HCTIOJIB30BaTh HA3BAHMS YaCTEH CYTOK, THEH HEJENH, MECSIIEB, BpDEMEH Tojia.

Obyuatowuecs noay4am 603MOACHOCIb HAYYUMBCA.
* IOHUMATh KOJIMYECTBEHHBINA U TTOPSIIKOBBIN CMBICIT YHCIIA;
* IOHUMATh U PACO3HABATh KOJUYECTBEHHBIN CMBICI CIIOKEHHS M BBIYMTAHUS;
* BOCIIPOU3BOJUTH NIEPEMECTUTEITHFHOE CBOMCTBO CIIOKEHUS,
* BOCIPOU3BOJUTH MpaBUia MPUOABICHHUS YUCIIa K CYyMME M CYMMbI K YUCIY; BBIYMTAHHUS YHCIIA U3
CYMMBI U CyMMBI U3 YHCJIA,;
* BOCIPOU3BOJUTH MIpaBuila CJI0KEHUS U BBIYUTAHUS C HYJIEM;
* UCTOJIb30BaTh «MHCTPYMEHTAJIbHYIO» TAOIUILy CIIOKEHUS ISl BBIMOJIHEHUS CIIOKEHUS OHO3HAYHBIX
YHUCET U COOTBETCTBYIOIINX CITy4aeB BIYUTAHUS,
* YCTaHaBJIMBATh B3aMMHOE PACIONIOKEHUE MPSIMBIX, KPUBBIX JIMHUN, TIPSIMON M KPUBOM JTMHUM Ha



MJI0CKOCTH;
* IOHUMATh U UCITIOIH30BATh TEPMUH «TOYKA MEPECECUCHUS;

* CTPOUTH (JIOCTpanBaTh) CAMMETPUYHBIC N300PAKEHHMSI, HCTIOIB3YS KJIeTUaTyro Oymary;

* OMWCHIBATh YIOPSJIOUYEHHBIE MHOXECTBA C TIOMOIIBIO COOTBETCTBYIOIIMX TEPMUHOB (TIEPBBIH,
MTOCJICTHUM, CIEAYIOIINM, TPEAMICCTBYIONINN );

* IOHUMATh CYyTOYHYIO U TOIOBYIO IUKJINYHOCTB;

* IPEICTaBIATh HHPOPMALIHMIO B TaOIHIIE.

Inanupyemvle pe3ynomamul 0c80eHus y4eOHOU npocpammyl no npeomemy « Mamemamuxa» K KoHyy 2-
20 200a 0byueHus
Obyuarowuecs nayuamcs:
* BECTH CUET JECITKAMHU U COTHSIMU;
* pa3iauyaTh TEPMHUHBI «UUCIO» U «LIHU(]pay;
* pacrio3HaBars uucina (ot 1 go 12), 3anucaHHble pUMCKUMU IH(ppamH;
* YUTATh U 3aMUCHIBATh BCE OJJHO3HAYHbIE, ABY3HAUYHbIE U TPEX3HAUYHbIC YHCIIA;
* 3aMKMChIBaTh YUCJIO B BHJIE CYMMBbI Pa3psiAHBbIX CJIAraeMbIX; HUCIOJIb30BaTh «KPYIVIbIE)» YKCIIAa B POJU
pa3psAIHBIX CIAraeMbix;
* CpaBHMBATh H3YyYCHHBIE YHUCJIA HAa OCHOBE MX JECATUYHOW 3aluCH W 3alKChIBaTh pE3yJbTaT
CpPaBHEHUS C TTIOMOIIBIO 3HAKOB (>, <, =);
* 1300paxkaTh YKciia Ha YUCIOBOM JIy4E;
* HCIOJIb30BaTh TEPMUHbBI «HATYPAJIbHBIN PSAIA» U «HATYPAIBHOE YUCIION;
* HaXOJUTh MEPBBIE HECKOJIBKO YMCEII YACIOBBIX MOCIEA0BATENBHOCTEM, COCTABICHHBIX 10 33JaHHOMY
[paBuiy;
* BOCIIPOU3BOJIUTH U IPUMEHSTH TAOJIUIY CIOKESHHS OJJHO3HAYHBIX YHCEIT;
* IPUMEHSATH MpaBUiIa MPUOABIECHUS YHCIa K CYMME U CyMMBI K YHUCTTY;
* BOCIIPOM3BOJIUTH U IPUMEHSATH IEPEMECTUTEIBLHOE CBOMCTBO CIOKEHUS U YMHOKEHHS;
* IPUMEHSTH MPABUIO BEIUYUTAHUS CYMMBI U3 CYMMBI;
* BOCIPOU3BOAUTH U MPUMEHSATH MpPaBUJia CIOKEHUS U BBIUUTAHUS C HYJIEM, YMHOXKECHHUS C HYJIEM U
SIMHUILICH;
* BBINIOJIHATH MUCBbMEHHOE CII0)KEHUE U BBIYMTAHUE YUCEN B MIPEAEIax TPEX pa3psiioB;
* HAXOJUTh HEU3BECTHBIE KOMIIOHEHTHI IEUCTBHUI CIIOKEHUS U BBIYUTAHUS,
* 3aITMCHIBATh JICUCTBUS YMHOKCHUS U IEJICHUS, UCIIOJIb3Ysl COOTBETCTBYIOIINE 3HAKU (*, :);
* yHOoTpeONATh TEPMHUHBI, CBA3aHHBIE C JIEHCTBUSMU YMHOXEHHsS U JelieHus (IIPOU3BEICHUE,
MHOXXHUTEIIN, 3HAYCHUE TIPOU3BEACHUS; YACTHOE, JIETUMOE, JIETUTEIb, 3HAY€HNE YaCTHOTO);
* BOCIIPOM3BOAMTH U MIPUMEHSTH TaOIUIly YMHOKEHUS OTHO3HAYHBIX UHCENT,;
* BBINIOJIHATH JEJIEHNE HA OCHOBE MPEIMETHBIX JCHCTBUI U HA OCHOBE BHIYUTAHUS,
* IPUMEHSATh MPABHUIO MOPSIKA BBHITOTHEHUS EHCTBUIN B BBIPAXKECHHIX CO CKOOKamMH U 0e3 CKOOOK,
COZIepKaIlUX JEUCTBUS OJHOM WIIM Pa3HBIX CTYIECHEH;
* YEPTUTH C MOMOILBIO JUHENUKH NIPSAMBIC, OTPE3KH, TJOMAHBIE, MHOTOYTOJIbHUKU;
* OTIPENEIATH IJTUHY TIPEAMETOB M PACCTOSHUS (B METpax, ACIUMETPaX U CAHTUMETPAX) MPHU MTOMOIIH
HU3MEPUTENBHBIX TPUOOPOB;
* CTPOUTH OTPE3KH 3aJAHHOM JJIMHBI PU MOMOIIY U3MEPUTEITLHON JIMHEWKY;
* HAXOIWTh 3HAYEHUS CyMM M Pa3HOCTEW OTPE3KOB JAHHOM JUIMHBI IIPU TMOMOIIM HU3MEPUTEIBHOU
JIMHEHKU U C TIOMOIIBIO BEIYHCIICHUM;
* BBIpaXaTh JJIMHY OTpe3Ka, UCIOIb3yd pa3Hble €AMHUIbI IIUHBI (Hanpumep, 1| M 6 v u 16 am win
160 cm);
* MICTIOJIH30BaTh COOTHOIIEHUSI MEXIY U3YUCHHBIMH €IMHUIIAMHU JTUHBI (CAHTUMETp, ACIUMETP, METP)
JUTSI BRIPQXKEHUS JUTHHBI B PA3HBIX €IUHUIIAX;
* pacmo3HaBaTh Ha 4YepTexe M H300paxarh MNPsAMYI0, Jy4, yroia (TmpsSMOH, OCTpBIH, TYyNoO);
MPSIMOYTOJBHUK, KBaApaT, OKPYKHOCTb, KpPYI, DJEMEHTBl OKPYXHOCTH (Kpyra): LEHTp, paauyc,
JIUaMEeTp; YIOTPEOIATh COOTBETCTBYIOIIUE TEPMUHBL;
* U3MEPATH U BBIPAXKATh MACCy, UCMOJb3YsI U3YUEHHbIE €IMHUIIBI MAaCChl (KUIIOTPaMM, LIEHTHED);
* U3MEPATh U BBIPAXKATh MPOAOKUTEIBHOCTD, UCIONb3YsS €IUHULIBI BpEMEHU (MHUHYTA, 4ac, CYTKH,
HeZIeNs, MECsIIl, FO/1, BEK); MEPEXOAUTh OT OJHUX €AMHUI] BpPEMEHH K APYTUM;



* YCTaHABIMBAaTh CBSI3b MEXJy HayaJOM U KOHLIOM COOBITHSI U €ro MNpPOJOKUTEIbHOCTHIO;
YCTaHABIMBAaTh MOMEHT BPEMEHH I10 YacaMm;
* pacrno3HaBarh U GOPMYIUPOBATH IPOCTHIE U COCTABHBIE 331a4H;
MOJIb30BaThbCsl TEPMUHAMH, CBSI3AHHBIMU C MOHSATHEM <3agada» (yciioBue, TpeOOBaHUE, pelIeHUE,
OTBET, JIaHHbIE, HUCKOMOE);
* CTpOUTh rpaduueckyro Mojaelb apu(METHUCCKON CHOKETHOW 3aJavyM;, pemiarh 3aJady Ha OCHOBE
MIOCTPOCHHOU MOJIEIIN;
* pemiatb MpPOCThIe U COCTaBHBIC 3a/1a4M, COJIEPKAIINE OTHOIICHUS «O0bIIe Ha (B) ...», KMEHbIIIE Ha
(B) ...»;
* pa30uBaTh COCTAaBHYIO 3a/J1a4y Ha MPOCThIE M HKCIIOJNB30BaTh ABE (OPMBI 3alMCH penieHus (1o
JEHCTBUSM U B BUJIE OJHOTO BBIPAXKEHHUS);
* hopmynupoBaTh 0OpaTHYIO 3a/1a49y ¥ HCIIOJIB30BaTh €€ IS IPOBEPKU PEIICHUS JAHHOM;
* YUTATh U 3aMIOJHATH CTPOKHU U CTOJIOIBI TAOIHIIBI.
Obyuarowuecs noryyam 603MONCHOCMb HAYYUMBCL:
* [IOHUMATh [TO3ULIMOHHBII NPUHIIMI 3aIIUCH YHUCEIl B JECATUUHON CUCTEME;
* IM0JIb30BATHCSI PUMCKUMHU U PaMu JIs 3aIICH YUCEI IEPBOTO U BTOPOTO JIECATKOB;
* [IOHUMATh U UCIOJI30BATh TEPMUHBI «HATYPAIbHBIN PAI» U «HATYPAIbHOE YUCIIO»;
* IOHUMATh TEPMHUH «IUCIIOBAsI MOCIEA0BATEILHOCTDY;
* BOCIIPOU3BOJUTH U IPUMEHSATh IPaBUIIO BHIYUTAHUS CYMMbI U3 CYMMBI;
* [OHUMATh KOJMYECTBEHHBIA CMBICI ACHCTBUU (Omepanuii) yMHOXKCHHUS W JIEJICHUS HaJ IEJIBIMU
HEOTPUILIATEIIbHBIMU YHCIIAMU;
* [IOHUMATh CBSA3b MEXy KOMIIOHCHTaMH U PE3yJIbTaTOM JEHCTBUS (VIS CIIOKCHHS M BEIUUTAHMS ),
* 3aIIMCHIBAaTh JIEUCTBUS C HEM3BECTHBIM KOMIIOHEHTOM B BUJI€ YPABHEHUS;
* [IOHUMAaTh OECKOHEUYHOCTH MPSIMOH U JIy4a;
* IOHUMATh XapaKTEPUCTUUECKOE CBOMCTBO TOUEK OKPYKHOCTH U KPYra;
* HCITOJIb30BaTh PUMCKHE ITU(PHI JJIs 3aIIMCH BEKOB U PA3IMYHBIX JIAT;
* ONEPUPOBATH C U3MEHSIOUIUMUCSA €IUHUIIAMU BpEMEHHU (MeCsll, T0J]) HA OCHOBE UX COOTHOILEHHUSA C
CyTKaMH; UCIOJIb30BaTh TEPMHUH «BHUCOKOCHBIHN TOIY;
* IOHUMATh CBA3b MEXIY BPEMEHEM-IaTON U BPEMEHEM-TIPOJIOJKUTEIbHOCTHIO;
* paccMarpuBaTh apuU(PMETUYECKYIHO TEKCTOBYIO (CIOKETHYIO) 3aJady Kak OCOOBIM  BUJ
MaTeMaTH4eCKOT0 3aJaHUs: PaCcO3HaBaTh U POPMYIHUPOBATH apu(PMETHUIECKUE CIOKETHBIE 3a/1auu;
* MOJIETTUPOBATh apU(PMETUUECKUE CIOKETHBIE 3a/1a49H, UCTIONB3Ys Pa3IudHble TpaduuecKue MOJCIH U
ypaBHEHUS;
* HCTOJIB30BaTh TAOMUYHYIO HOopMy HOPMYIUPOBKH 3aaHUSI.

Inanupyemvie pezynomamot 0c80eHUsL YUeOHOU Npocpammbvl Ho npedmemy « Mamemamuka» K KOHYy 3-
20 200a 0byueHus
Obyuarowuecs nayyamcs:
* YUTATh U 3aMACHIBATh BCE YKCIIA B MPEAENIaxX NEPBBIX JBYX KIACCOB;
* IIPE/ICTABIIATh U3YUYCHHBIC YMCIIa B BUJE CYMMBI Pa3psIHBIX CIAaraeéMbIX; HCIIOIb30BaTh «KPYTIIBIE)»
YHCJIA B POJIA Pa3psAIHBIX CIaraeMblx;
* CpaBHMBATh HM3YYCHHBIC YHCIA HA OCHOBE WX JCCATUYHOM 3alMCH W 3alUCHIBATH PE3yJbTar
CpaBHEHUS C TOMOIIBIO 3HAKOB (>, <, =);
* MPOU3BOJUTH BEIYUCICHUS «CTOJIOMKOM» MPHU CJI0KEHUU U BHIYUTAHUU MHOTO3HAYHBIX YHCEIT;
* IPUMEHSTh COYETATEIbHOE CBOMCTBO YMHOXKEHHSI;
* BBITIOJTHSATH TPYNITUPOBKY MHOXKHUTEIICH;
* IPUMEHSTH MPABUIIA YMHOKEHHUS YUCIIa HA CYMMY U CYMMBI Ha YHUCJIO;
* MPUMEHSTH MPABWIIO JCJICHUSI CYMMBI Ha YUCJIO;
* BOCIPOU3BOJUTH MTpaBuiia YMHOKECHUS U JICJICHUS C HYJIEM U €IMHUIIEH;
* HAXOJIUTh 3HAYCHUS YHCIOBBIX BHIPAXKCHHI CO CKOOKamMu U 6€3 CkoOOK B 2—4 el CTBHS;
* BOCHPOU3BOJIUTH M NPHUMEHSATH IMPaBUJIA HAXOXKIACHUS HEU3BECTHOIO MHOXHTEIS, HEH3BECTHOIO
JEJIUTENS, HEU3BECTHOIO IEJIMMOTO;
* BBIIOJIHATD CJI0JKEHHE M BHIYUTAHUE MHOTO3HAYHBIX YHCEI «CTOJIOUKOM);
* BBIMTOJTHATH YCTHO YMHOXEHUE JABY3HAYHOTO YHCIIa HA OJHO3HAYHOE;



* BBIMIOJIHATH YCTHO JIEJICHHUE JBY3HAYHOT'O YMClIa Ha OJJHO3HAYHOE U JIBY3HAUHOTO Ha JBY3HAYHOE;
* HCMOJIb30BaTh KAJbKYISATOP JIJIsl MPOBEICHUS U TPOBEPKHU MPABUILHOCTH BBIUUCICHUN;
* IPUMEHSAThH U3YYEHHbIE paHee CBOICTBAa apu(MeTHYECKUX ACUCTBUN JIsl BBIMOJIHEHUS U YIPOIICHUS
BBIYHCIICHUI;
* pacmo3HaBaTh IpaBWJIO, IO KOTOPOMY MOXET OBbITh COCTaBjeHa JlaHHAs YHCIIOBas
IIOCJIEZIOBATENIBHOCTB;
* pacro3HaBaTh BUJbl TPEYrOJIHHUKOB IO BEJIMYMHE YIIOB (MPSMOYTOJIbHBIA, TYHOYTOJIbHBIMU,
OCTPOYTOJIbHBIM) U 1O JUIMHE CTOPOH (paBHOOEAPEHHBIM, PaBHOCTOPOHHUM KaK 4YaCTHBIM ciiydait
PaBHOOEIPEHHOTO, Pa3HOCTOPOHHHH);
* CTPOUTH MIPSIMOYTOJIBHUK C 33JJaHHOM JJTMHON CTOPOH,;
* CTPOUTH MPSIMOYTOJIbHUK 33JJaHHOTO TIEPUMETPA;
* CTPOUTH OKPYKHOCTh 33JJAaHHOTO paJInyca;
* YEPTUTH C TMOMOIIBIO [HUPKYIS OKPY)KHOCTU U MPOBOAUTH B HUX C MOMOIIBIO JIMHEHKU PAANYChl U
JUAMETPBI; HCIOIb30BaTh COOTHOIIEHUE MEXAY PAJIUYCOM U AUAMETPOM OJHON OKPYKHOCTHU JUIst
pelIeHus 3a/1a4;
* ONpeNeNsaTh IUIONIAAb MPSMOYTOJIbHUKAa HU3MEpPEHUEM (C MOMOIIBI0 MaJIETKH) W BhIUUCIECHUEM (C
MPOBEJICHUEM IIPEIBAPUTENBHBIX JIMHEWHBIX HW3MEPEHUI); UCHONb30BaTh (GOpMyITy IUIOIIAIU
NpSIMOYTOJIbHHKA (S = a - b);
* IPUMEHSATH SIUHUIIBI JJIUHBI — KUJIOMETP U MUJUTUMETP U COOTHOLICHHS MEXKAY HUMHU U METPOM;
* IPUMEHSATH CAMHUIIBI TUIOMIAJAN — KBAJAPATHBIN CAHTUMETP (KB. CM WJIM CM2), KBaJIpaTHBIA JACLIUMETP
(xB. M WM 1M2), KBaApaTHBIA MeTp (KB. M WM M2), KBaapaTHBIA KUJIOMETp (KB. KM HJIU KM2) H
COOTHOIICHUS MEXKITY HUMU;
* BBIpAXXaTh IJIOLIA/b (PUTYPBI, HCIIONB3Ys Pa3HbIe eAUHUIIBI ITomaan (Hanpumep, 1 tM2 6 cm2 u 106
cM2);
* U300paxkarh KyO Ha IUIOCKOCTH; CTPOUTD €ro MOZIENb Ha OCHOBE Pa3BEPTKU;
* COCTaBJISITh M MCIIOJIB30BATh KPATKYIO 3aIKCh 3a/1a4d B TAOTUIHOHN (opMme;
* pemarh NPOCThIE 3a7a4l Ha YMHOKEHHUE U JIEJICHUE;
* MCTOJB30BATh CTONOUATYIO (MU TOJIOCYATYI0) AMArpaMmy JUisl PEJCTABICHUS JAHHBIX U PEIICHHS
3a/1a4 Ha KPaTHOE WM Pa3HOCTHOE CPAaBHEHME;
* pemarh 1 3aIUChIBaTh PEIICHUE COCTABHBIX 3a/1a4 MO JECHCTBUSM M OJTHUM BBIPAXKECHUEM;
* OCYIIECTBIISTH MOMCK HEOOXOAMMBIX TAHHBIX IO CIIPABOYHOM U yueOHOM JIuTeparype.

Obyuarowuecs noryyam 603MONCHOCHb HAYYUMBCA.
* HCIOJIb30BaTh PA3PANHYI0 TaONMIly AN 3aJaHusl 4YKHCeNl W BBHIMOJIHEHUS JEHCTBUI CIIOXKEHUS U
BBIYUTAHUS;
* BOCIIPOU3BOJUTH COYETATEIIbHOE CBOMCTBO YMHOXKEHUS;
* BOCIIPOU3BOJUTH MIpaBMiIa YMHOXKEHHUSI UHMCIa HA CYMMY M CYMMBI Ha YHCIIO;
* BOCIPOU3BOJUTH MTPABUJIO JIEJICHUSI CyMMbI HA YHUCIIO;
* 000CHOBBIBaTh HEBO3MOXKHOCTH JesieHus Ha 0;
* (¢dopMynHpoBaTh TPABUIO, C TMOMOMIIBIO KOTOPOTO MOXKET OBITh COCTaBlieHa JaHHas
MIOCJIEZIOBATENBHOCTB;
* IOHUMATh CTPOCHUE PAJIa EIbIX HEOTPULIATEIBHBIX YUCEN U €r0 TEOMETPUUECKYIO HHTEPIIPETAIHUIO;
* MOHUMAaTh KOJMYECTBEHHBIN CMBICT apu(PMETUYECKUX AEUCTBUN (Ormepannii) U B3aUMOCBSI3b MEXKIY
HUMU;
* BBITIOJHATh M3MEPEHUE BEIMYMHBI YIJIa C TTOMOIIBI0 TIPOU3BOJIBHON M CTaHIAPTHOW €IMHHUIIBI ATOU
BEJIUYMHBI,
* CPaBHUBATH TUJIOMIATN (PUTYP C TIOMOIILIO pa3pe3aHusi GUTYPHI HA YaCTH U COCTaBIeHUs (DUTYPHI U3
qacTel; ymoTpeOisiTh TEPMUHBI «PAaBHOCOCTABICHHBIE» U «PABHOBEIHUKHUE» (DUTYPHL;
* CTPOUTH W UCIOJIb30BATh MPHU PEIICHUH 3a1a4 BHICOTY TPEYTOJbHUKA;
* IPUMEHSATH APYTrUe €AMHUIIBI TUIomAAn (KBaJApaTHbIA MUJUIUMETP, KBAJIPAaTHBIA KUJIOMETp, ap WU
«COTKay, TEKTap);
* UCIIOJIb30BaTh BApUATUBHBIE (POPMYITUPOBKHU OJHOU U TOH Ke 3a1a4;
* CTPOUTH U UCIOJIb30BATh BApUATUBHBIE MOJIEIIH OJTHOM U TOM XKe 3a/1auu;
* HAaXOJUTh BAPUATHUBHBIE PELICHUS OJHOW U TOM XKE 3a/1a4H;
* IOHUMATh AITOPUTMHUYECKHM XapaKTep pelieHns TEKCTOBOW 3aJauu;



¢* HAaXOAHUTh HGO6XOI[I/IMBIG JAaHHBIC, UCIIOJIB3Ys PA3JIMYHBIC I/IH(l)OpMaHI/IOHHBIe NCTOYHHKU.

IInanupyemvle pezynbmamol 0c60eHUs y4eOHOU npoepammul no npeomemy «Mamemamuxa» Kk
KOHYY 4-20 200a 00yueHus
Buinyckuux nayuumes:
* HA3bIBATh M 3aMUCHIBATh J1I000€ HarypanbHoe yrciio 10 1 000 000 BKAIOYUTETBHO;
* CpPaBHMBATh U3YYEHHbIC HATypajbHbIC UMCIA, UCIONb3YS UX JCCATHUUHYIO 3allMCh WJIM Ha3BaHHE, U
3aMUCHIBATh PE3YJAbTAThl CPABHEHHUS C IIOMOIIBIO COOTBETCTBYIOLINX 3HAKOB (>, <, =);
* CpaBHMBAaTh JOJM OJHOTO IEJIOr0 M 3allMChIBaTh pE3YJAbTaThl CPaBHEHUS C IOMOIIBIO
COOTBETCTBYIOLIUX 3HAKOB (>, <, =);
* yCTaHaBIIMBaTh (BHIOMPATH) MIPABUIIO, 10 KOTOPOMY COCTaBJICHA JaHHAs MOCJIEI0BaTEeIbHOCTD;
* BBIMIOJHATH CJIOKCHWE W BBIYMTAHHE MHOTO3HAYHBIX YHCENl HA OCHOBE 3aKOHOB M CBOICTB 3THX
JEHCTBUM U C UCTIOIB30BAHUEM TAOIUIIBI CIOKEHUS OJJHO3HAYHBIX YHUCET;
* BBIIIOJIHATH YMHOXKCHHE U JIeTICHHE MHOTO3HAYHBIX YHCEN Ha OJJHO3HAYHBIC U JBY3HAYHbIC HA OCHOBE
3aKOHOB U CBOICTB 3TUX JIEHCTBUH U C UCIOIB30BAaHUEM TAOIUIIBI YMHOXKEHHSI OTHO3HAUHBIX YHCET;
* BBIYUCJISTH 3HAYEHUS BEIPAKEHUN B HECKOJIBKO JIEUCTBHM CO CKOOKamMu 1 6€3 CKOOOK;
* BBITIOJTHSATH U3yYEHHbBIE ACHCTBHS C BEITMUNHAMU;
* pemaTh MPOCTEWIINE YpaBHEHHS METOAOM Moadopa, Ha OCHOBE CBSI3W MEXKIYy KOMIIOHEHTAMH H
pe3ynbTaTOM JIEUCTBUM;
* OTIpEeNeNATh BU MHOTOYTOJIbHHKA,
* OIPEIENATh BUJl TPEYTOJIbHUKA;
* n300paxarb MpsAMbIC, JIY9H, OTPE3KH, YIJIbI, TOMaHbIE (C ITOMOIIBIO JTUHEHKHN) U 0003HAYATh UX;
* U300paXkaTh OKPYKHOCTH (C MOMOUIBIO IUPKYIIS ) M 0003HAYATH UX;
* M3MEpATHh JUIMHY OTpE3Ka M CTPOUTH OTPE30K 33JaHHOW [UIMHBI MPH TOMOIIA W3MEPUTEIBHOM
JIMHEUKMU;
* HAXOJWTh JJIMHY HE3aMKHYTOH JIOMaHOW U TIEPUMETP MHOTOYTOIBHUKA;
* BBIUMCJIATH TUIONIA/1b IPSIMOYTOJIbHHUKA U KBa/Ipara, UCIOJIb3ysl COOTBETCTBYIOIINE (POPMYJIBI;
* BEIYMCIIATH TUIONIA/Ib MHOTOYTOJIFHHUKA C TIOMOIIBIO PAa30MBKH €T0 HA TPEYTOJIbHUKH;
* pacro3HaBaTh MHOTOI'PAaHHHUKH (KyO, IPSIMOYTOJbHBIN Mapajuienenunes, npusMa, mupamMmuaa) u Teia
BpameHus (IIIHH/P, KOHYC, Iap); HAXOAUTh MOJICTH dTHX (HUTYP B OKPY>KAIOLIHX TPeIMEeTax;
* pemarb 3aJa4d Ha BBIUMCIEHHE TEOMETPUYECKMX BEIMYMH (JUIMHBI, IUIOLIaau, o0bema
(BMeCTHMOCTH));
* U3MEPSTh BMECTUMOCTb B JIUTPaAXx;
* BBIp@)XaTh M3YYEHHbIE BEJIMYMHBI B Pa3HBIX €IMHULIAX: JUTP (J1), KyOMueckuil caHTumerp (Kyd. cm
i cM3), kyoudeckuii qenumerp (kyo. AM winu aAm3), Kyonueckuid metp (ky0. M nim M3);
* pacro3HaBaTh M COCTABIATH Pa3HOOOpa3HbIE TEKCTOBHIC 3a/1a4H;
* IOHUMATh U MCIIOJIb30BATh YCIOBHBIE 0003HAUEHMSI, UCTIONIb3YyEeMbIe B KPAaTKOM 3alucH 3a/1auy;
* IPOBOJIMTH aHAIIN3 33J[a9H C IIETHI0 HAXOXK/ICHHUS €€ PEIICHHS,
* 3aIIMCBIBATh PELICHHE 33a41 N0 ACUCTBUSAM U OJJHUM BBIPA)KEHUEM;
* pa3u4aTh paroOHAIGHBIA M HEPAMOHAIBHBIN CITOCOOBI pEIIeHUS 3a/1a9H;
* BBINIOJHATH JOCTYIHBIE IO MPOTrpaMMe BBIYUCIEHHUSI ¢ MHOTO3HAYHBIMU YUCIAMH YCTHO, TUCHMEHHO
Y C TTIOMOIIBIO KAIBKYISTOPA;
* pemaTh NpocTeHie 3a1a4i Ha BBIYMCICHUE CTOMMOCTH KYIUIGHHOTO TOBapa U IPH pacueTe MEexXIy
MIPOMIABIIOM M ITOKYMaTeieM (C UCTI0Ib30BaHUEeM KaJIbKYIATOPA MPH MPOBEICHUH BEIYMCIICHUH );
* pemaTh 3a7a4d Ha JIBUKEHHE OJHOrO OOBEKTa M COBMECTHOE JIBMXKEHME JIByX OOBEKTOB (B OAHOM
HAIpaBJICHUH U B TIPOTUBOIIOJIOKHBIX HAIPABICHUSIX);
* pemarh 3a7a4u Ha paboTy 0THOTO 0OBEKTa U Ha COBMECTHYIO paboTy JIByX OOBEKTOB;
* pemiaTh 3a/1a4M, CBsI3aHHBIE C PACXOJOM MaTepHala MPH MPOU3BOACTBE MPOIYKIIMH WM BHITIOTHEHUN
pabor;
* IPOBOIUTH MPOCTEHIINE H3MEPEHHUS M TOCTPOCHHMSI HAa MECTHOCTH (IIOCTPOEHUE OTPE3KOB H
M3MEPEHUE PacCTOSHUH, TOCTPOCHUE MPSAMBIX YIJIOB, TOCTPOECHUE OKPYKHOCTEN);
* BBIYHCIIATH IUIOLIAIM YYACTKOB MPSMOYTOJbHOM (POpPMBI Ha MJIaHE M Ha MECTHOCTU C MPOBEACHUEM
HEOOXOIMMBIX U3MEPEHUH;
* U3MEpPATh BMECTUMOCTh EMKOCTEH C TOMOIIbIO H3MEpEeHHs oObeMa 3amoJHSIOUIMX EMKOCTb



AKHJIKOCTEH WIIH CBIITy4UX TE;
* IOHUMATh U UCIIOJIH30BaTh OCOOCHHOCTH MMOCTPOCHUS CHCTEMBI MEp BpEMEHH;
* pelarb OTAEIbHbIC KOMOMHATOPHBIE U JIOTHYECKHE 3a1a4H;
* MCIOJIH30BATh TAOJIHILY KaK CPECTBO OMMCAHUS XapaKTEPUCTUK MIPEIMETOB, 00BEKTOB, COOBITHH;
* YUTaTh IPOCTEHIINE KPYyTrOBbIE JHATPAMMBI.
Buvinycknux noayuum 603mMoiICHOCMb HAYYUMbCA
* IOHUMAaTh KOJIMYECTBEHHBIH, OPSIIKOBBII U U3MEPUTENBHBIN CMBICI HATYpPaJIbHOTO YHCIIA;
* CpaBHUBATh JPOOHBIC YKCIa C OAMHAKOBHIMH 3HAMEHATEINISIMU M 3aIMChIBATh PE3YJIbTaThl CPABHEHUS C
IIOMOIIBIO0 COOTBETCTBYIOIIUX 3HAKOB (>, <, =);
* CpaBHHMBATh HAaTypaJbHbIE M JAPOOHBIC YMCIA M 3alHCHIBATH PE3YJAbTAaThl CPABHEHUS C IMTOMOILBIO
COOTBETCTBYIOIIUX 3HAKOB (>, <, =);
* pelaTh ypaBHEHHUS HA OCHOBE HCII0JIb30BaHUS CBOMCTB HCTUHHBIX YHUCIOBBIX PABEHCTB;
* ONpENENSATh BEIMYMHY YIJIa M CTPOUTH Yrojl 3alaHHON BEJIMYMHBI IPU OMOIIY TPAHCIIOPTHPA;
* U3MEpATh BMECTHUMOCTh B PA3IMUYHBIX €AWHUIAX: JUTP (1), KyOM4ecKuil cantumerp (KyO. cM WU
cm3), kyonueckuit neuumetp (ky0. am unu nm3), kyouueckuii Metp (ky0. M wiu m3);
* IOHUMATh CBS3b BMECTUMOCTH U 00bEMa;
* IOHUMATh CBS3b MEX/Y JIUTPOM U KUJIOIPAMMOM;
* [IOHUMATh CBA3b METPUYECKOU CUCTEMBI MEP C IECATUYHON CUCTEMOM CUHCIICHUS;
* NPOBOIUTH HNPOCTEHIIME M3MEPEHUS U IOCTPOECHUS HA MECTHOCTH (IIOCTPOECHUE OTPE3KOB HU
U3MEpPEHHUE PACCTOSTHUI, TOCTPOEHUE MPSMBIX YIJIOB, [IOCTPOEHUE OKPYKHOCTEH );
* BBIYUCIATH IUIOMIAJb MPSIMOYTOJIBHOIO TPEYrOJbHUKA U IPOU3BOJIBHOIO TPEYrOJbHUKA, UCIIONIb3YS
COOTBETCTBYIOIIHE (POPMYJIBI;
* HaXOJUTh PALMOHAJBHBIN CIIOCO0 peleHus 3aa4uu (1€ 3TO BO3MOXKHO);
* pelaTh 3a7a4M ¢ IOMOIIbI0 YpaBHEHUIA;
* BUJICTh aHAJIOTHIO MEX/ly BEJIMYMHAMH, YJaCTBYIOIUMH B OIIMCAHUU TPOLIecca ABUKEHHUs, Ipoliecca
paboThI ¥ Tporecca MOKYNKH (ITPOIaXKK) TOBapa, B IUIAHE BOSHUKAIOIINX 3aBUCUMOCTEH;
* HCIOJIB30BAaTh KPYIOBYIO JHarpaMMy Kak CpEICTBO IPEACTABIEHHUS CTPYKTYpbl JaHHOU
COBOKYITHOCTH;
* YUTATh KPYrOBBIE IMAarpPaMMBbI C pa3felieHueM Kpyra Ha 2, 3, 4, 6, 8 paBHBIX JOJ€;
* OCYILIECTBIIATH BIOOP COOTBETCTBYIOIIEH KPYTrOBOM JAMarpaMMbl;
* CTPOUTH IIPOCTENIINE KPYyTOBbIE IHAarPaMMBbI;
* IOHUMATh CMBICII TEPMUHA «aJITOPUTM;
* OCYILLIECTBIIATH IOCTPOYHYIO 3aIIUCh AITOPUTMA,
* 3aMMCHIBATh MIPOCTEUIINE TUHEIHBIE AJITOPUTMBI C IOMOLIBIO OJIOK-CXEMBI.

K kxoHiy oOydyeHuss B HayajlbHOM IKosie OyaeT oOecriedeHa TOTOBHOCTH OOYYaroIIMXCS K
MIPOJIOJKEHUI0 00pa30BaHUs, JOCTUTHYT HEOOXOAUMBIM YpOBEHb X MareMaTH4eCcKOro pa3BUTHUSA:
* Oco3HaHHe BO3MOXKHOCTEM M pOJM MareMaTHKd B TMO3HAHUHM OKpYXAIoLeH JelCTBUTENbHOCTH,
MOHMMaHHE MaTeMaTUKU KaK 4acTH OOIIeYeI0BEYECKOM KyIbTYpHI.
* CnocoOHOCTh MNPOBOAUTH HCCIEIOBAaHUE TpeAMeTa, SBICHHS, (akTa ¢ TOYKH 3pPEHUS] €ro
MareMaTu4eckoil  CymHOCTH  (YMCJIOBBIE  XapakKTEpUCTHUKH  oObekTa, ¢Gopma,  pasMephl,
MPOAOJIKUTENBHOCTh, COOTHOIIEHHE YacTeH U Tp.).
* [Ipumenenune ananusa, cpaBHeHUs, 0000IIEHNUs, KJIacCU(DUKAIIUK JJIS YIIOPSI0YECHHUsI, YCTaHOBICHHUS
3aKOHOMEPHOCTEN Ha OCHOBE MaTeMaTndecKux (akToB, CO3aHUs U MIPUMEHEHUs Pa3IMuHbIX MoJesen
ISl pelIeHus 3a1a4, GopMyIUpOBaHUS IPABUJI, COCTABICHUS AJITOPUTMA JEHCTBUS.
* MonenupoBaHue pPa3IUYHBIX CUTyalMil, BOCIPOU3BOIAIIMX CMBICI apu(pMETHUYECKUX IeUCTBUH,
MareMaTU4eCKMX OTHOIIEHUH M 3aBUCHUMOCTEH, XapaKTepH3YIOLIMX peajbHbIE MPOLECCH! (JIBUKEHHUE,
pabota u T. 11.).
* BroimonHenune wu3MepeHH B Y4EOHBIX M IKUTEHCKUX CUTYallMsX, YCTAaHOBJICHUE H3MEHEHUIA,
MPOUCXOIALINX C PEAIbHBIMU U MaTeMaTH4eCKUMU 00bEKTaMHU.
 IIporHo3upoBanue pe3ynbrara MareMaTU4ECKOM NEATEIbHOCTH, KOHTPOJIb U OLICHKAa JEHUCTBUM C
MaTeMaTHYeCKUMH 00bEKTaMH, OOHAPYKEHUE U UCIIPABIICHHE OITHOOK.
* OcyuiecTBieHHE IOMCKAa HEOOXOIMMOW MareMaTudeckoi uHpopMaluy, IenecoodpazHoe ee
HCIOJIb30BaHUE U 0000IIEHHE.



5. COAEPXAHUME KYPCA.

1 knacc (132 v)
Yucaa u BeinuuHbl (28 4)

Yucna u yughpol.

[TepBuuHbIE KOTMYECTBEHHBIEC MPEACTABICHUS: OIMH U HECKOJIbKO, OIMH U HU oiHOTO0. Yucna u
udpst ot 1 1o 9. Ilepserii, Bropoii, Tpetnii u T. aA. Cuetr npenmeroB. Yucno u nudpa 0. CpaBHeHHE
TPYII NPEAMETOB O KOJIWYECTBY: OOJbIlle, MEHBIIIE, CTOJILKO ke. CpaBHEHHE YHUCEI: 3HaKu >, <, =.
Opnnosnaunblie uncina. Jecarok. Yucno 10. Cuer aecsitkamu. [lecsaTok u enuuuiibl. JIBy3HaYHbIE YUCTA.
Pazpsanubie cnaraembie. Yucna ot 11 1o 20, ux 3anuchk ¥ Ha3BaHMUS.

Benuuunu.

CpaBHeHHUE MPEeIMETOB MO HEKOTOPOM BenuuMHE 0e3 ee M3MEPEHHUs: BhIIIe-HUXKE, IIUpe-yiKe,
JUTMHHEE-KOpOo4Ye, CTapiie-MoJiokKe, Tsokenee-inerde. OTHOIICHHUE «I0pOXKe-JeIeBiey Kak 0000meHue
CpaBHEHHUI MPEIMETOB 10 PAa3HBIM BEJIMYMHAM.

[lepBuuHble BpEeMEHHBIE TMPEACTABICHUSA: YaCTU CYTOK, BpEMEHa TO/a, paHbIIe-TO3XKeE,
MIPOAOJDKUTENBHOCTD (TMHHEe-Kopoye 1Mo BpeMeHH). [loHsTre o cyToYHON M rofoBOi HUKINYHOCTH:
aHAJIOTHUS C JBUYKEHUEM T10 KPYTY.

Apudmernyeckne neiicteus (48 u)

Cnoorcenue u gpluumanue.

Cnoxenue uncen. 3Hak «uiocy (+). Ciaraemelie, cymMmma u ee 3Hadenue. [Ipubapnenue uucna 1
u 1o 1. AnmutuBHBIA coctaB uucen 3, 4 u 5. [lpubaBnenue uucen 3, 4, 5 Ha OCHOBE HUX COCTaBa.
Borunranue umcen. 3Hak «MHHYC» (—). YMEHbIIaeMoe, BBIYMTAEMOE, PA3HOCTb U €€ 3HAYCHHE.
Borunranue uyucna 1 u no 1. [lepemecturenbHoe CBOWCTBO CIOXKEHHs. B3auMOCBSI3b CIIOXKEHUS U
BbluuTaHus. TaOnuuHble ciydyau ciaoXeHHs U BbluMTaHUA. Ciyyau ciiokeHuss W BbluuTaHus c 0.
I'pynnupoBka cnaraemeix. CkoOku. [Tpubasnenue uncna k cymme. IlopaspsaHoe cioxkeHHe eUHHULI
[IpubGaBnenne cymmbl k uuciay. Crnoco® ClIOKEHHUS 0 YacTIM Ha OCHOBE YIOOHBIX CllaraeMbIX.
Brrunranue paspsaHoro ciaraemMoro. Beruntanue uncna u3 cyMMsal. [lopaspsiHoe BBIUNTaHUE €IUHNALL
0e3 3aMMCTBOBaHMsI JI€CATKA. YBelIMueHUe (YMEHbBIICHHE) YHcia Ha HEKOTopoe 4ucio. PasHocTHOe
cpaBHEHME uucelsl. Beruntanue cymmsbl U3 yncna. Crocod BBIYMTAHUS 110 YacTAM Ha OCHOBE YTOOHBIX
cllaraeMblX.

Cnoorcenue u goluumanue ONUH.

TexcroBbie 3agaum (12 v)

3HAKOMCTBO ¢ (OPMYIHPOBKON apu(METHUECKON TEKCTOBOM (CIOMKETHOM) 3ajjaui: yCIIOBUE U
Bonpoc (TpeboBaHue). Pacrmo3HaBaHuMe U COCTaBIE€HUE CIOKETHBIX apu(METHYECKUX 3ajad.
Hax0>1<)1eH1/1e 1 3allMCh PCHICHUSA 3aJa491 B BUAC YHUCIIOBOI'O BBIPAXKCHUS. Brmamcnenme m 3amichk oTBeTa
3a/1aud B BUJIE 3HAYEHUS BBIPAKEHUS C COOTBETCTBYIOIIIMM HaUMEHOBAHHUEM.

IIpocTrpancTBeHHbIe OTHOMIEHUs. ['eomeTpuueckue purypsl (28 4)

Ipusnaxu npeomemos. Pacnonoowcenue npeomemos.

Otnuuue mpenMeToB Mo 1BeTy, (opme, BennuuHe (pasMepy). CpaBHEHHE MpPEIMETOB IO
BelnnunHe (pa3mepy): Oousibllie, MEHbIE, TaKOM k€. YCTaHOBJIEHHE HJIEHTUYHOCTU IMPEIMETOB IO
OHOMY WJIM HECKOJIBKUM Ipu3HakaM. OObeAMHEHUE NPEAMETOB B TPYIIy MO 0OO0LIeMy MPHU3HAKY.
Pacriono’kenne npeaMeToB cieBa, CIOpaBa, BBEpPXY, BHHM3Y [0 OTHOIIEHUIO K HAONIIOAarento, HX
KoMOMHaius. Pacrionoxenue npeaMeToB Haj (I10J]) 4eM-To, JieBee (TpaBee) 4yero-audo, Mexay OJHUM
u npyruM. Criepenu (c3aau) 1o HampaBieHUIO ABMKeHUs. HanpaBnenue ABMkeHUs HajleBO (HAIpPaBo),
BBepX (BHU3). PacnonokeHue npeaMeTroB IO MOPSAJKY: YCTaHOBIEHHE IIEPBOIO M IOCIEIHETO,
CJIEITYIOIIETO ¥ TPEIIIECTBYIOIIETO (€CJIM OHU CYIIECTBYIOT).

T'eomempuueckue gucypul u ux ceoiicmea.

[lepBuunble mnpexacraBieHuss 00 ONIMYMM IJIOCKMX UM HCKPUBJIEHHBIX IOBEPXHOCTEH.
3HAKOMCTBO C IUIOCKUMHU T€OMETPUUYECKUMHU (UTYypaMH: KPYroM, TPEYroJIbHUKOM, MPSIMOYTOJIbHUKOM.
Pacrnio3HaBanue (popmbl TaHHBIX T€OMETPUUYECKUX (GUTYp B pealbHbIX IpeaMerax. IIpsmblie U KpuBbIe



muann. Touka. Otpesok. Jlyra. [lepecekarommecs u Henepecekaromuyecs JUHUU. Touka rnepeceyeHus.
Jlomanass nuHMA. 3aMKHYThIE M HE3aMKHYThIe JMHMM. 3aMKHYTas JHHUSA Kak TpaHUIa OOJACTH.
BHyTpeHHsiss W BHemHsisi 00JacTH MO OTHOIICHHWIO K TpaHULEe. 3aMKHyTas JIOMaHas JIMHHUS.
MuoroyroiapHHK. YeTpipexyroabHuK. CUMMETpUYHBIE (PUTYPBI.

I'eomerpuueckue BessuuuHbI (10 )

[lepBuuHble npencTaBiIeHUs O JAJIUHE MYTH U paccTOsiHUU. VX cpaBHEHHE Ha OCHOBE MOHSTUN
«J1anplie-oamKe» U «IJIMHHee-Kopouey. [InuHa orpeska. U3mepenne nnunbl. CaHTUMETP KaK €AMHUIA
miiHbl. Jlemumerp kak Oosee KpynHas eAuHHNa UIMHBL. COOTHOIICHHWE MEXIy ICHUMETPOM U
cantumerpoM (1 1m = 10 cm). CpaBHEHUE JJIMH HA OCHOBE UX U3MEPEHUSI.

Pabora ¢ nanubiMu (6 4)

Tabnuua crnoxxeHus: ofHO3HAYHBIX yucen (kpome 0). UreHue u 3amojHEHHE CTPOK, CTOJIOLIOB
tabmuuel. [Ipencrapnenue napopmanuu B Tabnuie. Tabnuia cioKeHusI KaKk MHCTPYMEHT BBITIOTHEHUS
JEUCTBUS CIIOKEHUS HAJl OAHO3HAYHBIMU YHUCTIAMH.

2 kaace (136 v)
Yucaa u BeauuuHsbl (20 4)
Hymepayus u cpasnenue yucen.
VYcTHass ¥ UCBMEHHAs HyMepalusl ABY3HAYHBIX YMCEIN: Pa3psAHBIA MPUHIMI JACCATUYHOU
3alyiCy YHCEN, MPUHUIUI TOCTPOCHMSI KOJWYECTBEHHBIX UHCIUTEIBHBIX MJIs JBY3HAYHBIX YHCEIL.

«Kpyrsie» qecarku.

* TepMHUH «KpYIVIBI» JJIsl YHMCENl BBOJHUTCS IIABHBIM OOpa3oM IO METOJMYECKHM COOOpaKEHHSM, HO TPHCYTCTBYIOT H
coo0pakeHHs MIPOIEIeBTUIECKOTO XapaKTepa, eClId UIMETh B BUy B JalbHEHIIeM H3yueHHe Takoil TeMbl, kak «OKpyTiieHne
YUCCII».

VYeTHass M NHMCBMEHHAs HyMepauus TPEX3HAuHbIX YHUCEN: IOIY4eHHE HOBOM pa3psaHOU
€AVHUIBl — COTHHM, TPETUH pa3psA]l AECATUYHOW 3allUCH — pas3psA] COTEH, NPUHLMII ITOCTPOCHMS
KOJIMYECTBEHHBIX UHUCIMTEIbHBIX M Tpex3HauHbiX uucenl. «Kpymibie» cornu. Ilpencrasienue
TPEX3HAYHBIX YHCEI B BUJIE CYMMBI Pa3psiAHBIX ClaracMblX.

CpaBHeHuE 4ncen Ha OCHOBE JECATUYHON HyMEPALUH.

N300pakeHne 4nces Ha YUCIIOBOM JTyYe.

IlonsATHE O HATYPAIBLHOM PsIlI€ YUCEL.

3HAKOMCTBO C pUMCKOM MUCbMEHHOM HyMepanuei.

UucioBble paBEHCTBA U HEPABEHCTBA.

IlepBrUuHBIE IPEACTABICHUS O YACIOBBIX IOCIIEIOBATEIBHOCTSX.

Benuuunvt u ux usmepenue.

CpaBHeHUE TpeAMETOB MO Macce 0e3 ee u3MepeHHs. EnumHuma Maccbl — KHIJIOTPaMM.
N3mepenne maccol. Enununa maccsl — rieHTHep. COOTHOIIEHUE MEXly IIEHTHEPOM U KrtorpammoM (1
11 = 100 xr).

Bpems kak npopomKUTeNbHOCT. MI3MepeHne BpeMeHn ¢ MOMOIIbIO 4acoB. BpeMsl kak MOMEHT.
@opMupOBaHUE YMEHHUS HA3bIBATb MOMEHT BPEMEHH. [IpONOIDKUTENBHOCTh KaK Pa3HOCTb MOMEHTA
OKOHYAaHHS M MOMEHTa Hadaja coObITHS. EnuHuIBI BpeMeHW: yac, MHHYTA, CYTKH, Henels u
COOTHOIIIEHUE MEXAY HUMHU. MI3MEHAIOMMEC eqUHULIBI BpEMEHU: MECSLL, TO U BO3MOKHbBIEC BAPUAHTHI
ux cooTHoweHus ¢ cyrkamu. Kanennaps. Ennnnna Bpemenu — Bek. COOTHOLIEHHE MEXKIY BEKOM H
roznoMm (1 Bex = 100 ner).

Apudmernyeckue aeiicteus (46 4)

YucnoBoe BBIPAKEHUE U €70 3HAUEHUE. YCTHOE CIIOKEHHE U BhIUMTaHME uncen B npeaenax 100
0e3 mepexozia U ¢ mepexofoM uepe3 paspsal. IIpaBuwio BelUMTAaHUSA CyMMBI U3 cyMMBbI. Ilopa3psaHbie
crocoOBl ciokeHHs! ¥ BeiuuTanus B nipeaenax 100. PasHocTHoe cpaBHEHHE yKcen. 3anuch CIOXKEHUS U
BBIUUTAHHUS B CTOJIOMK: €€ MPEUMYILIECTBA [0 OTHOIIEHUIO K 3alMCHU B CTPOYKY IPU IOPa3psIHOM
BBIIIOJIHCHUM JICUCTBUI. BBINOIHEHHE W NMPOBEpPKA JEHCTBUM CIIOKEHMS U BBIYMTAHUA C IOMOILBIO
KaJIbKYJIATOpA.



CBs13b MEKy KOMIIOHEHTAMU U PE3YIbTaTOM JIEHCTBUS (CIOKEHUS U BBIUWTAHUS). YpaBHEHHE
Kak (opMa 3amucu NEHCTBUS C HEM3BECTHBIM KOMIOHEHTOM. [IpaBmia HaXOXICHUS HEU3BECTHOTO
CJIaraéMoro, HEM3BECTHOIO BBIYUTAEMOI'0, HEU3BECTHOIO YMEHBIIAEMOTO.

YMHOKEHHE KaK CIIO)KEHHE OJMHAKOBBIX ClIaraéMbIX. 3HAaK YMHOxeHus (). MHoxuTenm,
MpOM3BeIeHNEe U ero 3HadyeHue. Tabmuunble ciaydan yMHOeHus. Ciydyan ymHokeHus Ha O u Ha 1.
[lepemecturenbHOE CBOMCTBO YMHOXKEHHS.

VYBenuueHue yncia B HECKOJIBKO pas.

ITopsimok BBINOJIHEHUSI JECWCTBUWA: YMHOXXEHHE M CJIOKEHHE, YMHOXEHHE WM BBIYUTAHHUE.
JlelicTBUA MEPBOM M BTOPOU CTYIICHEH.

3HAKOMCTBO C JICJICHHEM Ha YpPOBHE IpPEIMETHBIX AeHCTBUU. 3HaK jaeneHud (:). Jlenenue kak
MOCJIeZIOBAaTENIbHOE BbIUMTaHue. Jlemumoe, nenuTenb, YacTHOE W ero 3HaueHue. Jlons (mojoBuHA,
TpETh, YETBEPTD, MSITAs 4aCTh U T. I.). JleJleHne KaKk HaxOXJACHUE 3aJJaHHON JIOJIM YUCIIa. YMEHbIICHHUE
YHCIJIa B HECKOJIBKO Pa3.

Jenenue kak M3MEpEeHUE BEIUYMHBI WM YHCICHHOCTHM MHOXECTBA C IMOMOIIBIO 3aJaHHOMN
€IMHULIBL.

Hcnonb3zoBanue cBOMCTB apuMETUUECKUX JEHCTBUM 711 yIOOCTBA BEIYUCIICHUM.

TexcToBble 3a1a4u (36 4)

Apudmernueckas TeKcToBas (CIOXKETHas) 3a/laya Kak 0CcoObI BUJ MareMaTH4ecKoro 3aJaHusl.
OTnuuuTenbHble TMPU3HAKA apU(PMETHUYECKOW TEKCTOBOW (CIOKETHOM) 3a7aud W ee 0oO0s3aTeibHbIe
KOMIIOHEHTBI: YCJIOBHE C HAJIMYMEM YHMCIIOBBIX JAHHBIX (JaHHBIX BEJIMYMH) U TpeboBaHME (BOIPOC) C
HaJIMYMEM MCKOMOIO uncia (BenuuuHbl). DopMyaupoBka apupMeTHyecKkon CIOKETHOM 3a/1aun B BUJIE
tekcra. Kparkas 3anuce 3agaun.

I'papuueckoe MozienpoBaHUE CBSI3EH MEKY JaHHBIMU U UCKOMBIM.

IIpocras 3amaya. dopMupoBaHHE YMEHMsI HPAaBUIBHOIO BbIOOpa NEHCTBUSA NpU pEIICHUH
MPOCTOM 3a/aud: Ha OCHOBE CMBICIAa apU(PMETHYECKOTO ICHCTBUS M C IOMOIIBIO TpaduuecKoi
MOJIEJIH.

CocraBHas 3amada. [IpeoOpazoBaHue cocTaBHOW 3ajaddl B IMPOCTYIO M HAoOOpOT 3a CYET
M3MEeHeHUs TpeOOBaHUs WM ycloBHs. Pa30uBKa cocTaBHOM 3ajadM Ha HECKOJBKO MPOCTHIX. 3alUCh
pEIIeHNs COCTaBHOM 3aJ1auy MO «Iaramy (IeHCTBUAM) U B BU/I€ OJHOTO BBIPAKEHHUSI.

[Tonstue 06 oOparHo# 3amade. CocraBieHue 3ajaad, oOpaTHBIX JaHHOU. Pemenue oOparHOit
3aJlauu KaK croco0 MpOoBEpKHU MPaBUIBHOCTH PELLIEHUS JaHHOM.

MopnenupoBanue U peleHue MPOCThIX apU(PMETUUYECKUX CIOKETHBIX 3aj7lad Ha CJIOXKEHUE U
BBIUUTAHUE C IIOMOIIBIO YPAaBHEHUH.

3agaun Ha BpeMs (Hayaso, KOHELl, IPOAOIKUTEIbHOCTh COOBITHS).

Pemenue pazHo0Opa3HBIX TEKCTOBBIX 331a4 apUPMETHUECKUM CIIOCOOOM.

3anmauu, copepikaiiie OTHOIIEHUS «O0ombIie Ha (B) ...», «KMEHBIIE Ha (B) ...».

I'eomerpuyeckue purypsi (10 1)
beckoneunocThs mpsMon. Jlyd kak momymnpsiMasd. Yroi. Bunabl ymiioB: npsMON, OCTPBINA, TYIOM.
Vsl B MHOTOyrosnbHUKE. [Ipsmoyronsauk. KBagpar kak 4acTHBIN ciay4ail IpsSMOYTOJbHUKA.
OxpyxHoCTb U KpyT. LleHTp, paguyc, nnaMerp okpykHOCTH (kpyra). [locTpoeHne okpyXKHOCTH
(xpyra) ¢ nomMomplo LUpKynd. VMcnonb3oBaHue LUKy s OTKJIAAbIBAaHUS OTpE3Ka, PABHOIO II0
JUIMHE TAaHHOMY.

I'eomeTpuueckne BessuuuHnbl (12 9)

Envnanna nnuael — MeTp. COOTHOIIEHUST MEXKIY METPOM, JELUMETPOM U CaHTUMETpoM (1 M =
10 v = 100 cm).

Jnmuna gnomanou. Ilepumerp MHOroyronbHuka. BeluuciieHHe niepumerpa KBaapara |
IIPSIMOYTOJIbHUKA.

Pab6ora ¢ nanabivu (12 4)
Tabnuiia yMHOKEHUST OMHO3HAUHBIX uncen (kpome (). UTeHue u 3aroiHeHrue CTPOK, CTONIOIOB
tabnuiel. [IpencraBnenne nmHpopmanuu B Tadmwuie. Mcnonb3oBaHue TaOmuibl 11 (GOPMYITHPOBKH



3aIaHusl.

3 kjacc (136 v)
Yucaa u Besmnunnsbl (10 1)

Hymepayus u cpasnenue mHo2o3HauHbIX yucen.

[TonydyeHnne HOBOM pas3psiAHON €AuMHULBI — ThicAuu. «Kpyrbeie» Toicsun. Paspsasl enuHUI
TBICAY, JIECATKOB ThICSAY, COTEH Thicsiy. Kiacc enunui u kiacc Teicsy. [I[puHIUMIT yCTHOM HyMepaluu ¢
KCIIOJIb30BAaHWEM Ha3BaHUU KiaccoB. [lopa3psanHoe cpaBHEHHE MHOTO3HAUYHbBIX YUCE.

HarypanbHblil psig 1 Apyrue 4MCiIOBbI€ MOCIIEI0BaTeIbHOCTH.

Benuuunst u ux uzmepenue.
Enununbel Maccsl — rpaMM, ToOHHA. COOTHOLIEHHE MEXIY KHJIOrpaMMoM M rpamMMmoM (1 kxr =
1000 r), mexxy ToHHO#M U kustorpamMoM (1 T = 1000 kr), mexay ToHHOM U nienTHepoMm (1 T =10 1).

Apudmernueckne aeiicTpus (46 4)

AJNTOPUTMBI CJIOKEHUS U BBIYUTAHUS MHOTO3HAYHBIX YUCEN «CTOTOMKOM).

CouerarenbHO€ CBOMCTBO YMHOXXEHHMs. [pynnupoBKa MHOXKHUTENEH. YMHOKEHHE CyMMBbI Ha
YKCJIO U YUCIIa HA CYMMY. YMHOXXEHHE MHOTO3HAYHOI'O YKMCJIa Ha OJHO3HAYHOE U JABY3HauHOE. 3aluch
YMHOXKEHUS «B CTOJIOUK.

Jlenenue xak neicTBue, oOpaTrHOe yMHOKEHUIO. TaOmudHbIe cilydau jelieHus. B3anMocBs3b
KOMIIOHEHTOB U PE3YyJIbTAaTOB JIEUCTBUI YMHOKEHUS U JAelieHUs. PellieHne ypaBHEHUN C HEU3BECTHBIM
MHOKUTEJIEM, HEM3BECTHBIM JIEIUTEIIEM, HEU3BECTHBIM AeIuMbIM. KpaTHoe cpaBHe-

HUE YUCEN U BEJINYUH.

Hesosmoxuocts nenenns Ha 0. Jlenenue uncna Ha 1 u Ha camo ceOsl.

[enenue cymMmbl M pa3HOCTH Ha 4ucio. [Ipuembl yCTHOro AejieHHsl ABY3HAYHOIO 4YHcCia Ha
OJTHO3HA4YHOE, JBY3HAYHOT'O YHCJIA HA JABY3HAYHOE.

VYMmuoxenue u genenue Ha 10, 100, 1000.

[evictBust mepBoi M BTOpoM cryneHed. [lopsaok BemmosHeHus aedcTBuid. Haxoxnenwe
3HAYEHUS BBIPAKEHUS B HECKOJIBKO JIEWCTBUI CO CKOOKaMU U 6€3 CKOOOK.

Bpluncienus u npoBepKa BIUUCICHUHN C IOMOLIBIO KAIBKYIIATOPA.

[Ipuknaka v OLIEHKAa CyMMBI, pa3HOCTH, TPOU3BEAEHUS, YACTHOTO.

Hcnonb3oBanue cBOMCTB apu(METUUECKUX JEHCTBUM VIS yIOOCTBA BEIYUCIICHUM.

TexcToBble 3a1a4uu (36 4)

[TpocTble apudmeTnyeckre CIOKETHBbIE 3a/laid Ha YMHOXEHHE M JIeJieHHe, UX pelIeHHE.
Hcnonp3oBanue rpaduyeckoro MOJEIMPOBaHMS NpPU pPEUIEHUM 3a7ad Ha yYMHOXKEHUE U JIEJICHHUE.
MopnenupoBaHue U pelieHne IPOCThIX apU(PMETHUECKUX CIOKETHBIX 33/1a4 Ha YMHO)KEHUE U JIeTICHUE C
MMOMONIBI0 YPABHEHUH.

CocraBHble 3aJa4l Ha Bce AeicTBus. Perenne cocTaBHBIX 3a1a4 MO «maram» (IeHCTBHUAM) U
OJTHUM BBIPA)KEHHEM.

3amaun ¢ HEJOCTAIOMIMMHU JaHHBIMH. PaszimuuHble cnocoObl MX MpeoOpa3oBaHUS B 3aJayMl C
MTOJIHBIMU JJAHHBIMH.

3anaun ¢ U30BITOYHBIMH JTaHHBIMU. Vcronb30oBanue Habopa AaHHBIX, IPUBOISAIIMX K PELICHUIO
C MMHMMAaJIbHBIM YHCIIOM JIeHCTBUI. BpIOOp paliMoHaIbHOTO MMyTH pEIICHHUS.

I'eomerpuueckue ¢purypsi (10 49)

Bunbl TpeyroiibHUKOB: MPSMOYTOJIBHBIE, OCTPOYTOJIBHBIE U TYIOYTOJBHBIE; PA3HOCTOPOHHUE U
paBHOOenpeHHbIe. PaBHOCTOPOHHMIA TPEYTrOJbHUK KaK YacTHBIM Ciydail paBHOOempeHHoro. BricoTta
TPEYTOJIbHUKA.

3agauM Ha pa3pe3aHue U COCTaBIEHUE FEOMETPUUECKUX (PUTyp.

3HaKOMCTBO C KyOOM U ero n300paskeHreM Ha IiockocTu. Pa3BepTka kyoa.

[ToctpoeHue cuMMETpUYHBIX (GUIyp Ha KiIeTyaroi Oymare M C IOMOILBIO YEPTEXKHBIX
UHCTPYMEHTOB.



I'eomeTpuueckne Bessuuunbl (14 1)

Ennnuna aiunel — kunomerp. CooTHoIeHUE Mexay KuitomeTpoM U MeTpoM (1 km = 1000 m).

Ennauna pmasl — MuyumaMetp. COOTHOIICHHE MEXITy MeTpoM u mmmuMerpom (1 m = 1000
MM), JequmeTpoM U MusuiuMerpoM (1 am = 100 mm), canTumerpom 1 MusuuMeTpoM (1 cm = 10 mm).

[Tonsitue o mnomaau. CpaBHeHue TuIomaaei Guryp 6e3 ux u3MepeHusl.

N3mepenune miomanei ¢ moMOUb0 TPOU3BOJIBHBIX MEpPOK. M3MepeHne miomaay ¢ moMOIIbIO
MaJIeTKH.

3HAKOMCTBO C OOIICTIPUHATHIMUA  €IWHUIIAMHU TUIOIMIATU: KBaJpaTHBIM CAHTHMETPOM,
KBAJIpaTHbIM  JEIIUMETPOM, KBaJpaTHbIM METPOM, KBaJpaTHbIM KHIOMETPOM, KBaJpaTHBIM
MUJUTUMETPOM. Jlpyrue equHuIbI TUIoaau (ap Wik «COTKay, rekTap). COOTHOIIEHUE MEXKY €1 -
HUIIAMU TIOIIAH, UX CBSI3b C COOTHOIICHUSMU MEX/1Yy COOTBETCTBYIOIIMMHU €IMHHUIIAMH JTUHBIL.

OrmpezenieHre IUIOMIAA MPSMOYTOJIbHUKA HEMOCPEACTBEHHBIM H3MEPEHUEM, HU3MEPEHHEM C
MTOMOIIbIO MAJIETKU U BBIYUCICHUEM Ha OCHOBE U3MEPEHHUS JUIUHBI U ITUPUHBI.

CpaBHeHue yI710B 0€3 U3MEPEHHUS U C TIOMOIIBI0 H3MEPEHUSI.

Pa6ora ¢ nanubimMu (20 4)

Tabnuna paspsaaoB u kiaccoB. Mcnonp3oBaHue «pa3psaHON» TaOMMLbI U BBIMOJIHEHHS
JEWCTBUI CIIOKEHUsI W BbIYUTaHUS. TaOmuunas (opma KpaTKoil 3amucu apu(METHUECKOH TEKCTOBOM
(ctoxeTHOi) 3amaun. M300pa’keHHe JaHHBIX C MOMOUIbIO CTOJOYATBHIX HWJIM IOJIOCYATHIX JHArPaMM.
Hcnonp3oBaHue auarpaMM cpaBHEHMs (CTOI0YATHIX WM MOJIOCYATHIX) JUIS pELIeHMs 3aa4 Ha KpaTHOE
WJIM Pa3HOCTHOE CPABHEHHUE.

4 xjaacc (136 )

Yucaa u Besmnunnbl (12 1)

Hamypanvuvie u opobHule yucaa.

Hogas pazpsanas enununa — Mo (1 000 000). 3HakoMCTBO ¢ Hymepaluei yucen Kiacca
MWJIJTMOHOB U KJacca MUJUIUAP/IOB.

[TonsitTue nonmu u JpoOH. 3amuch JOAM U ApoOHM C TMOMOIIBIO YHOPSJOYEHHOM Mapsl
HaTypaJIbHBIX YHCEJ: YUCIUTENS U 3HaMeHaTens. CpaBHeHHE Apo0eil ¢ 0MHAKOBBIMM 3HaMEHATEIISIMU.

[TocTosiHHBIC U TIEpEMEHHBIE BETUYNHBI.

CocraBneHre YHCIOBBIX IOCJIEAOBATENbHOCTEH MO 3aJaHHOMY MPaBUIY. YCTaHOBIIEHHE
(BBIOOp) MpaBuMIIa, IO KOTOPOMY COCTaBJIEHA JaHHAs YUCIIOBas IOCIEA0BATEIbHOCTD.

Benuuunst u ux usmepenue.

Jlutp xak enuHuna BMecTUMOcTU. Cocyabl CTaHAAPTHON BMeCTUMOCTH. COOTHOIIEHNE MEXITY
JUTPOM M KyOUdecKkuM JeruMeTpoM. CBA3b MEXy TUTPOM M KHIIOTPAMMOM.

Apupmernyeckne gecreus (50 1)

Jeticmsus Hao wuciamu u 6eTUYUHAMU.

ANTOPUTM MHUCHMEHHOTO YMHOXECHHSI MHOTO3HAUHBIX YHCEI «CTOTOMKOM).

IIpenMeTHblii cMmbICT JeneHusT ¢ ocTaTkoM. OTrpaHMYeHuWe Ha OCTAaTOK Kak YCIOBHE
omHo3HayHOCTU. CrocoObl JeNeHuss C OCTaTKkoM. B3amMOCBsI3b AETUMOTO, ACTUTENS, HEMOJIHOTO
YaCTHOIO U ocTarka. JlejneHre Haleno Kak YaCTHBIN Clydail JeJeHUs C OCTaTKOM.

ANTOPUTM MUCEMEHHOTO JETIEHUS C OCTATKOM «CTONOMKOMY. Ciiydan JeleHuss MHOTO3HAuHOTO
YHUCJIa Ha OTHO3HAYHOE ¥ MHOTO3HAYHOTO YHCJIa HA MHOTO3HAYHOE.

CroxeHre U BBIYUTAHUE OJJHOPOAHBIX BEIHYHH.

YMHOKXEHHE BEIMUUHBI HA HATYPAJIBHOE YUCIIO KaK HAXOXK/IEHWE KPaTHOW BEJIMUMHBI.

Jenenue BeIMUYMHBI HA HATYPAJIBHOE YUCIIO KaK HAXOXKICHHUE JI0JIA OT BEJIMYUHBI.

YMHOXEHHE BEIMYUHBI Ha IPOOh KaK HaX0KICHUE YACTH OT BETUINHBI.

Jlenenve BemMUMHBI HAa APOOb KaK HAXOXKIEHUE BEIMYMHBI TI0 JAHHOW €€ YacTH.

[lenenue BenMYMHBI HA OMHOPOAHYIO BEIMUMHY KaK U3MEpPEHUE.

[Ipukunaka pe3ysabTara JAeJICHUS C OCTATKOM.

Hcnonp3oBanue CBOMCTB apuMETHUECKUX IEHCTBUM IS yIOOCTBA BEIYUCIICHUM.

Onemenmul aneebpul.



bykBeHHOE BBIpaKCHHE KaK BBIPAXCHHE C IEepeMeHHON (mepeMeHHbIMU). HaxoxmeHue
3HaueHMs] OyKBEHHOTO BBIPAXKEHUS MPU 3alaHHBIX 3HAYCHUSAX ITePEeMEHHON (IepEMEHHBIX). YpaBHEHUE
KaK paBeHCTBO ¢ mepemeHHOU. [loHaTtne o pemeHun ypaBHeHus. CrocoOBbI perieHUs ypaBHEHHI:
MoA00OPOM, Ha OCHOBE 3aBHCHMOCTH MEXAY pPe3yJbTarOM W KOMIIOHEHTaMHU JICHCTBHIA, HA OCHOBE
CBOMCTB UCTUHHBIX YHCJIOBBIX PABEHCTB.

TexcroBble 3a1a4u (26 1)

ApudMeTHdecKkiue  TEKCTOBBIC (cro)keTHBIC) 3a71a4u, coziepKaIme 3aBHCHMOCTD,
XapaKTePU3YIOIIYI0 TPOLEeCcC ABUKCHHUS (CKOPOCThb, BpeMs, MPOWICHHBIA IyTh), MPOIECC PadOThI
(TpOM3BOUTENBHOCTE TPy, BpeMsi, 00beM Bcel paboThl), MPoLiecc U3rOTOBIEHUS TOBapa (pacxo
Ha IPEIMET, KOJIMYECTBO MPEAMETOB, OOIIHI pacxo), pacyeTa CTOMMOCTH (IleHa, KOJIMYECTBO, 00Ias
CTOMMOCTbH TOBapa). Pemenue 3a1a4 pa3HbBIMH CIIOCOOaMHU.

Anrebpandeckuii crioco0 pemeHust apu(PMETHIECKUX CIOKETHBIX 3a]1ad.

3HaKOMCTBO ¢ KOMOMHATOPHBIMU U JIOTHYECKUMH 3aJa4aMHu.

3amaun Ha HaXOXKIECHHME JOIM LIEJI0T0 M LIEJIOro I10 €ro JOJIM, YacTH IE€JI0I0 U ILIENOro MO €ro
YaCTH.

I'eomerpuueckue purypsi (12 4)

Pa36uBka u cocraBnenue ¢uryp. Pa3OuBka MHOroyrojibHHKa Ha HECKOJIBKO TPEYrOJIbHUKOB.
Paz0uBka nmpsMoyroiibHUKa Ha JIBa OJMHAKOBBIX TPEYTOJIbHUKA.

3HAaKOMCTBO C HEKOTOPHIMH MHOTOI'pAaHHMKAaMH{ (IIPSMOYTOJbHBIN Napajiesenunes, npu3Ma,
NMpaMK/ia) U TelaMu BpalleHus (11ap, UUIUHAP, KOHYC).

I'eomeTpuueckue BessuuuHbI (14 4)

[Inomane MpPSMOYTroJbHOTO TPEYrONIbHUKA KaK I[OJIOBUHA IUIOMIAJU COOTBETCTBYIOIIETO
MIPSIMOYTOJIbHUKA.

HaxoxxneHue miuomagy TpPeyrolbHUKA C MOMOIINBI0 Pa3OMBKH €r0 Ha JBa MPSIMOYTOJIBHBIX
TpEyroJbHUKA.

[Tonsatue 00 ob6veme. OObeM Tel M BMECTMMOCTb cocyaoB. M3mepeHue oObema Ten
MIPOU3BOJIBHBIMH MEPKaMH.

OOmenpuHsATEIE €IWHUIBI 00beMa: KyOMYECKHUH CaHTUMETp, KYOMUYECKHH JeruMeTp,
kyondeckuii MeTp. COOTHOIICHUSI MEXAY €AMHHUIIAMU 00BbeMa, UX CBA3b C COOTHOIIECHUSMH MEXIY
COOTBETCTBYIOLIMMU €AUHULIAMU JUTHHBI.

3aja4n Ha BBIYMCIICHUE PA3TMYHBIX TEOMETPUUECKUX BEJIMYMH: JITTMHBI, IO 11, 00beMa.

Pa6ora ¢ nanubimMu (22 4)

Tabnuila kak cpeiCTBO OMUCAHUS XapaKTEPUCTUK IPEIMETOB, 0OHEKTOB, COOBITUH.

KpyroBass mmarpamMma Kak CpeICTBO TPEICTABICHUS CTPYKTYPhl COBOKYITHOCTH. YUTeHwue
KpYrOBBIX JMarpaMM C pazaeneHueM kpyra Ha 2, 3, 4, 6, 8, 9, 12 paBueix noneit. Bribop
COOTBETCTBYIOLIEN AuarpaMMsbl. [locTpoeHne npocTedmx KpyroBbIX IAarpamm.

Anroputwm. [TocTpodnast 3anuch anropuT™Ma. 3amuch alrOPUTMA C IIOMOIIBIO0 OIOK-CXEMBI.

6. TEMATUYECKOE ILTAHUPOBAHUE. OCHOBHBIE BU/Ibl YYEBHOM
AEATEJIBHOCTHU OBYYAIOHINXCA

1 kaace (132 4) Buabl 1esITeJIbHOCTH Y4AIIMXCH

MogenupoBanue cuTyauuid apupMeTHyecCKUMH U

Yucna u BenuuuHsI (28 ) reOMETPUYECKUMU CPEJCTBAMM.

Apudmernueckue neicTBus (48 u) OcyliecTBiIeHHE YHOPAIOYEHHST TPEAMETOB H

TexcroBbie 3amgauu (12 1) MaTeMaTHYeCKUX OOBEKTOB (10 JUIMHE, TLIOIIAIH,

ITpocTpaHcTBEHHBIE OTHOILICHHUS. BMECTHUMOCTH, Macce, BpEMEHH).

I'eomerpuueckue Gurypsi (28 9) Omnucanue SBJICHUIN u COOBITHIA C

I'eomerpuueckue Benmannbl (10 1) WCIIOJb30BaHUEM BEJTMYMH.

Pabota ¢ ganubIMu (6 1) PacrniozHaBanue mozeneil reoMeTpuuecKkux Guryp

2 kaace (136 u) B OKPYXKAIOIIUX MPEIMETAX.




Uwucna u Benmuuuns (20 1)
Apudmernueckue aercTBus (46 1)
TexctoBble 3amaun (36 )
I'eomerpuueckue gurypsi (10 9)
I'eomerpuueckue Benumaunbl (12 1)
PaGora ¢ nanubMu (12 )

3 kaacc (136 1)

Uwucna u Benmuuunsl (10 9)
Apudmernueckue aerictBus (46 1)
TexctoBble 3amaun (36 )
I'eomerpuueckue gurypsi (10 9)
I'eomerpuueckue Benuuunbl (14 1)
Pab6ota ¢ manapiMu (20 1)

4 knacc (136 4)

Yucna u Benuuussl (12 u)
Apudmernaeckue aeiicteus (50 )
TekcroBble 3agauu (26 u)
I'eomerpuueckue durypsi (12 1)
I'eomerpuueckue BeanuuHsl (14 )
Pabota ¢ nanubMu (22 )

OOHapyXkeHHe MaTeMaTHYeCKUX 3aBUCUMOCTEH B
OKpYKarollen 1eMCTBUTEIbHOCTH.

Paspemienne XUTEHCKUX CUTyaluH, TpeOyrOIuX
YMEHHsI HaxOIWUTb TI'E€OMETPUYECKUE BEIUYHHBI
(TUTaHMpOBKA, pa3MeTKa).

BrInonHeHre reoMeTpUYECKUX IOCTPOCHUM.
Beimonnenne apudMeTHueckux BHIYUCICHUN.
IIporHo3upoBanue  pe3yaprara  BBIYHMCICHUS,
peLIeHus 3a1a4H.

[InanupoBanue pelIeHKs 3aJa4d, BBIIOJIHEHUE

3aJJaHMs Ha U3MepeHue, BBIUHUCIICHHE,
IIOCTPOEHHUE.

C paBHeHHE pa3HBIX CIIOCOOOB BBIUMCIICHU,
peLeHHs 33141 ;BBIOOD PaLMOHAIBHOTO

(ymoOHoro) croco6a.

Hakonnenue ¥ MCHOIb30BaHUE OIBITA PELICHUS
pa3sHOOOpa3HbIX MaTeMaTUYeCcKUX 3ajad.
ITomaroBelii KOHTPOJIb NPABUIBHOCTH U MOJHOTHI
BBIOJIHEHHUSI ~ aJropuT™Ma  apupMEeTHYECKOTOo
NecTBUsL (CIOKEHUS, BBIUMTAHHS, YMHOXCHUS,
JeNieHus),  pelleHus ~ TEeKCTOBOM  3ajauu,
MIOCTPOEHUS TE€OMETPUUECKOIN PUTYpPHI.

[Touck, oOHapyxeHHE M YCTpaHEHHE OHIMOOK
JIOTUYECKOTO (B xoze pelieHus) u
apru(pMETHYECKOTO (B BBIUMCICHUAX ) XapaKkTepa.
[Touck HeoOxonuMoN MHpoOpMaIK B y4eOHOU U
CIIPABOYHOM JINTEPATYPE.

COop, o0oOuieHHe U MpeJCTaBICHUE JaHHbIX,
MOJTY4YEHHBIX B xoze CaMOCTOSITEJIBHO
IIPOBEJCHHBIX HAOIOAEHNUH, OTIPOCOB, TOUCKOB.

CHUCTEMA 3AJIAHUI, OPUEHTUPOBAHHBIX HA ®OPMUPOBAHMUE YY/I
YcnoBHble 0003HAYEHUS
Y (u. 1) =29 (2), 30 (1) u T. m. — yka3aHue Ha TO, B KaKOil 4acTh y4eOHHKa, Ha KaKUX KOHKPETHO
CTpaHUIIAX | O]l KAKUM HOMEPOM €CTh 3aJ[aHMsI, OTBEUYAIOIIHE 3asiBIICHHOMY TPEOOBaHHUIO;
VY (u.1)-29 (2) , 30 (1) — momyxupHbIi PUPT yKa3bIBaCT HA 33JJaHUS MIOBBIIIEHHOW TPYIHOCTH.

1 kaace

OOPMUPOBAHUE JINMYHOCTHBIX VV/]
OOyuaromuecs: Hay4aTcsi WM IOJY4YaT BO3MOKHOCTh HAYYHTHCH NPOSABJIATH MO3HABATEIbHYIO
HHUIHUATUBY B OKA3aHUU IIOMOIIH COyYCHUKAM.

Cucrema 3agaHuii, OPUEHTHPYIOLAs MIIAJUIETO IIKOJbHUKA HA OKAa3aHUE IMOMOIIU TeposM
yueOHuka (Mame i Muie) wim cBoemy cocey 1o napre.

3amanus tuna «Tsl Moxkemb noMoub Mamie U Muie, eciii BHUMATEIbHO MOCMOTPHULIL Ha
PHCYHOK H...».

VY (u.1)-8(1), 16 (2), 17 (4), 27 (5), 36 (1), 37 (5), 39 (1), 40 (1), 52 (1), 93 (1);

VY (a.2)-39(2), 44 (1), 68 (2).
OOPMHWPOBAHUE PET'VJIIATUBHbBIX VV]I
OOyuamomuecss Hay4yaTcsi WJIM IOJY4YaT BO3MOMKHOCTH HAYYHUThCS KOHTPOJHPOBATH CBOIO
AeATeJIbHOCTD 110 XO4y MJIH pe3y/1bTaTaM BbINOJHEHHS 3aJaHUs.

Cucrema 3aJaHMii, OpUEHTHpYIOLIAas MJAAIIET0 IMIKOJIbHHMKA Ha IPOBEPKY IPaBUIBHOCTH




BBINOJIHEHUS 3aJIaHMsI [TO IIPABUITY, AJITOPUTMY, C IIOMOLIbIO TAOIUIIbl, HHCTPYMEHTOB, PUCYHKOB U T. 1.

3ananus tuna «lIpoBeps cBoe pemenue mno «Tabmuue ciaoxenus» uinn «Kakoe mpaBHilo
IIOMOYKET TeOe BBIOIHUTB 3TO 3alaHUE?».

VY (. 1)-9(3), 83 (1), 89 (2), 90 (3);

vV (u. 2) — 14 (1), 10 (2), 11 (5), 26 (2), 27 (4), 39 (2), 40 (2), 52 (3), 53 (2), 56 (2), 71 (1), 67
(3), 79 (2).
O®OPMHWPOBAHNE KOMMVYHUKATHUBHbBIX YV
OOyuyammuecsi Hay4yarcss WJIM NOJY4YaT BO3MOKHOCTH HAy4YWThCS B3aHMO/eiiCTBOBATH
(CoTpyIHMYATB) € COCEAO0M IO NapTe, B IPyIIIe.

3anaHus TMHA «3alMIly OTBET 3aJ1auu, KOTOPYIO Thl Ipuayman u pewmwi. [Ipennoxu coceny no
napre npuayMmarh 3ajady, Npu pPelIeHUH KOTOPOH momydmics Obl 3TOT ke oTBeT. CBepbTe pelieHus
CBOHUX 3ajjau».

VY (u. 1)-6(1), 11 (4), 14 (1), 15 (1), 16 (1), 19 (3), 20 (3), 25 (6), 27 (6), 31 (5), 35 (3), 44 (2),
48 (2), 49 (3), 54 (1, 2), 55 (1, 2), 56 (1), 70 (2), 76 (1, 2), 80 (5), 82 (1, 2), 88 (3), 89 (2), 90 (3), 93

(2);

VY (u4.2)-8(2),17 (4), 19 (4), 13 (1), 32 (1), 36 (1), 37 (2, 3), 23 (3), 46 (5), 49 (4), 62 (1).
OOPMHWPOBAHUE ITIO3HA BATEJIBH bIX YVV]I
OO0yuaromuecst HAyYaTcs WM MOJIYy4aT BO3MOKHOCTb HAYYUTHCH:

1. ITonBoauTh nox noHsATHE (HOPMYIUPOBATH MPABUIIO) HA OCHOBE BBIJEICHHS CYIIECTBEHHBIX
IIPU3HAKOB.

V(u.1)-6(2,3), 7 (4-6), 65 (1), 71 (1, 2), 77 (1, 2), 83 (1), 90 (1);

Y (@2)-4(1,2),5(1),8(1, 2 3),14 (1), 77 (1), 10 (3), 11 (5), 26 (1, 2), 20 (2), 22 (1), 38
(1), 39 (2), 23 (1), 40 (1), 42 (1), 44 (1), 53 (2), 73 (1), 75 (2).

2. Bnagets 001uMu npreMaMu pelieHyst 3a/1a4, BHIIIOJTHEHMSI 3a/1aHUN U BBIYMCIICHU:

a) BbLINONHAMb 3A0AHUS C UCHONL3OBAHUEM MAMEPUATbHLIX 00BEKMO8 (CUemHbIX NANOYeK,
yKazameineti u 0p.), PUCYHKO8, CXEM.

VY (u. 1)-14 (1), 24 (1, 2, 3), 25 (4,5), 30 (1), 41 (5), 59 (3,4), 62 (1), 63 (1), 64 (2), 65 (2), 69
(5), 71 (3), 83 (2), 90 (2), 93 (2);

VY (4.2)-4(4),5(2),8(1),27 (4), 28 (1), 15 (2), 20 (1,2), 21 (4), 22 (3), 29 (1), 30 (1), 13 (1),
31 (1), 41 (2), 39 (3), 24 (3), 40 (1), 45 (3,4), 65 (3), 71 (2);

0) 8bINOIHAMb 3A0AHUSA HA OCHOBE PUCYHKOB U CXEM, BbINOJIHEHHBIX CAMOCHOAMENbHO!

Y (u. 1)-5(5),8 (1), 11 (4), 12 (2), 14 (2), 16 (2), 18 (1, 2, 3), 23 (2), 30 (2, 3), 38 (3), 48 (1,
2) 49 (2), 53 (6), 69 (6), 70 (3), 74 (3), 75 (6), 86 (3), 87 (6), 90 (3), 92 (1);

Y (4.2)-3(2,3),4(2), 77 (2), 19 (6), 21 (3);

8) BLINONHAMb 3A0AHUA HA OCHOBE UCNONb3068AHUS CBOUCME apUPMemudeckux 0eucmeui:
VY (u.2)—27 (5), 39 (3), 40 (2), 42 (2, 3), 54 (3), 57 (3, 4), 69 (1, 2),
76 (2).

3. IIpoBomuTh CpaBHEHHE, CepUalnio, KiIacCU(pHUKaluio, BbIOUpas Hanbosnee 3(hdeKTHUBHBIN
croco0 pelIeHus Wik BepHOe pelieHne (IpaBUIbHBIN OTBET).

VY (4. 1)-83(2), 90 (2, 3), 91 (4), 92 (1);

VY (u4.2)-10(3), 26 (2), 39 (3), 32 (1), 33 (2, 3, 4), 52 (1), 54 (5), 56 (1), 68 (3), 66 (1).

4. CtpouTth 00BbsICHEHUE B YCTHOU (hopMe MO MPeI0KEHHOMY TUIaHy.

VY (. 1)-58 (2), 71 (1), 89( 1);

VY (u.2)-4(2),5(5), 14 (2), 76 (1), 10 (1, 2), 26 (1), 28 (3), 33 (2, 3, 4), 36 (1), 37 (1), 24 (1,
2) 52 (1), 53 (2), 55 (1), 56 (1), 57 (4), 58 (1), 61 (1), 74 (1), 75 ().

5. Ucnonb30Barh (CTPOUTH) TaOIUIBI, TPOBEPSITH 110 TaOIHIIE.

YV (u.2)-28(2),29(1,2,3),30(2,3),31(2,3,4),42(2), 56 (2), 57 (2), 58 (2, 3, 4), 52 (3), 55
(2,3),59(1,3),65(2),60(1,2,3),61(1,2,3),62(1,2,3),25(1, 2).

6. BBINOIHATH 1EHCTBUSA O 3aJaHHOMY aJTOPUTMY.

VY (a.2)-10(3), 11 (5), 69 (1, 2), 62 (1, 2).

7. CTpOUTH JIOTMUECKYIO LIENb PACCYXKACHUM.

VY (a.1)-29(3), 34 (2),49 (2), 71 (1), 74 (1), 80 (3), 86 (3), 87 (6);

VY (4. 2)-16 (2), 17 (4), 13 (2), 41 (2), 80 (2, 3), 81 (2), 94 (1-4).

2 Kj1ace



OOPMHUPOBAHUE JINMYHOCTHLIX YVY/|
OO0yuarommuecsi HAQy4aTcss MJIHM MOJY4aT BO3MOKHOCTh HAYUYHThCSl NMPOSBJIATH MO3HABATEIbHYIO
HHUIUATHBY B OKA3aHUHU MOMOILIH COYYEeHHKAM.

Cucrema 3ajaHuii, OPUEHTHPYIOLAs MIIAJIIETO IIKOJbHUKA HA OKa3aHUE MOMOIIU IeposM
yueOHrka (Marie niau Muiie) uim CBoeMy Cocey 1o mapTe.

3ananus tuna «Beioepu st MUK OAMH U3 OTBETOBY.

V (a. 1) — 36 (4), 40 (5), 46 (7), 46 (8), 61 (3), 77 (2), 81 (2), 97 (1), 108 (1), 129 (7), 153 (3);

VY (u.2) - 16 (3), 22 (2), 23 (3), 28 (1), 40-41 (7), 56 (4), 64 (8), 86 (1), 87 (5), 98 (2), 103 (1),
130 (8), 132 (mpeamOymna), 137 (6), 137 (9), 155 (6).
OOPMUPOBAHUE PETVIIATUBHBIX YV
Oo0yyaromuecsi Hay4arcsi WJIH IO0JYYAaT BO3MOKHOCTh HAYYMTHCH KOHTPOJIHPOBATH CBOIO
AeSITeJIbHOCTD 110 XO4y MJIH pe3y/1bTaTaM BbINOJIHEHHS 3aJaHUs.

Cucrema 3aiaHMii, OpPUEHTHUPYIOIIAs MJAIIIEr0 HIKOJbHUKA HA MPOBEPKY MPaBUIbHOCTU
BBITNIOJIHEHMS 3a/1aHUS 10 [TPaBUILY, aJITOPUTMY, C IOMOILBIO TaOJIULbl, UHCTPYMEHTOB, PUCYHKOB H T. 1.

3ananus tuna «IIpoBepb BBIYHMCIIEHHEM, BCE JIM 3alIMCAHHBIE PABEHCTBA SIBJISIFOTCS BEPHBIMU
nnu «KTo U3 yu4eHUKOB Kitacca cienai 3to 0osiee TouHo? [IpoBephsTe 3TO C MOMOIIBIO U3MEPUTETHHOM
JICHTBI.

VY (4. 1)-16 (5), 31 (1), 57 (2, 3), 59 (1, 4), 80 (6, 8), 88 (4), 90 (8, 10), 98 (6), 99 (1), 108 (1),
109 (3), 112 (1, 4), 114 (1), 116 (1), 118 (1), 124 (1), 125 (2), 126 (1), 127 (2), 128 (1), 129 (7), 130
(3), 131 (4,5), 134 (1), 135 (2), 136 (1, 2), 137 (1, 2), 140 (1), 141 (1, 2), 143 (1), 144 (3), 145 (5), 146

(6);

VY (u4.2)-21(9), 25 (8), 32 (2), 40 (7), 42 (3), 55 (1), 63 (7), 65 (3), 67 (2), 69 (2, 4), 70 (5), 70
(6), 71 (5), 76 (9), 97 (5), 101 (2), 104 (3), 114 (1), 126 (6), 132 (npeambyna), 145 (2, 3, 4), 150 (2),
151 (3), 152 (2), 154 (1, 2).
O®OPMHMPOBAHUE KOMMYHUKATHUBHBIX VY]
OolOyuyaomuecss HayyaTrcsd MJIM [OJYYAT BO3MOKHOCTH HAYyYUTHCH B3aMMOJAEHCTBOBATH
(coTpyaiHHMYATh) C COCEAOM IO NapTe, B rPyIIe.

3amanus tumna «CocTaBb M 3alUIIM 5 BEPHBIX UYHCIOBBIX PABEHCTB M S5 BEPHBIX UYHUCIOBBIX
HEPaBEHCTB. A cocel] MO MapTe MPOBEPUT UX».

VY (u. 1) — 14(4), 16(4), 20(9), 36(4), 40(5), 46(7, 8), 72(6), 80(6), 81(2), 90(9), 129(7), 149(4),
149(5);

VY (u. 2) — 21(6), 40(7), 64(8).
OOPMHMPOBAHUE ITO3HABATEJIbHbIX YV/|
Oolyuaromuecss Hay4aTcsl WM MOJYYAT BO3MOKHOCTh HAYUYUThCSH:

1. ITogBoauTts mof moHsiTHE (POPMYIUPOBATH MPABUIIO) HA OCHOBE BBIICTICHUS CYIIECTBEHHBIX
MPU3HAKOB.

YV (u.1)-13(2),15(1, 3),21(2),33 (1), 47 (npeam6.), 57 (1), 62 (4), 73 (1), 75-76 (1), 91 (1),
95 (1), 99 (1), 101 (1), 103 (1), 108 (1), 109 (2), 110 (2), 111 (5), 112 (1, 4), 120 (mpeamb., 1), 130 (3);

Y (u2)-17(1),26 (1), 32 (2), 38(1), 44 (npeam6.), 45 (4), 47 (1, 2, 3), 50 (1), 57 (1), 67 (1),
72 (mpeam0.), 75 (1), 78 (4), 80 (2), 88 (1), 90 (1, 3), 92 (1), 103 (1), 105 (1, 2), 116 (1), 123 (1), 125
(1), 127 (1), 142 (1).

2. Bmazmets o0mmMu mpueMaMu perieHus 3a/1a4, BHITTOJTHCHHS 3aJaHUH 1 BEIYUCIICHUN.

@) BbINOAHAMb 3A0AHUA C UCNONL30BAHUEM MAMEPUATbHBIX 00BEeKMO8 (CUEMHbIX NAloYeK U
M.N.), PUCYHKOS, CXeM.

VY (u. 1)-10 (1), 12 (3, 5), 18 (8), 21 (1), 26 (6), 28 (3, 4), 30 (3), 40 (6), 50 (9), 54 (7), 56 (8),
60 (7), 72 (7), 77 (2, 3), 88 (4), 92 (1), 96 (5), 100 (4), 102 (6), 107 (5, 6), 111 (7), 113 (7), 122 (1),
123 (5), 128 (4), 131 (6), 132 (1), 133 (7), 135 (4), 137 (4), 139 (4), 147 (7), 149 (7), 150 (1), 151 (4),
152 (1, 2), 155 (7);

Y (u.2)-7(2),8(2),12(7), 13 (1), 15 (1), 27 (3), 32 (1), 34 (2), 37 (8), 43 (5), 49 (8), 50 (2),
51 (5), 52 (1), 56 (4), 58 (5), 60 (7), 66 (5), 68 (4), 79 (5), 80 (1, 3), 82 (1), 83 (3), 84 (1), 86 (2), 87
(3),88(1),89(3),90(3),92(1),93 (7), 94 (1), 101 (1), 104 (3), 108 (7), 109 (1), 112 (1), 113 (3), 114
(1), 116 (1), 117 (6), 118 (8), 119 (1, 3), 120 (5), 120 (6, 7), 137 (6), 144 (1), 146 ().

0) 8bINOIHAMY 3A0AHUSA HA OCHOBE PUCYHKOB U CXEM, BbINOJIHEHHBIX CAMOCHOAMENbHO!

VY (u. 1)-10 (2), 32 (3), 105 (4), 115 (5), 115 (6), 121 (3), 123 (4), 144 (5, 6), 154 (6);



VY (4. 2) — 46 (6), 48 (5), 50 (3), 77 (3), 80 (2), 82 (2), 83 (4), 98 (1), 99 (6), 107 (5, 6), 108 (9),
121 (1), 122 (3), 122(4), 123 (3), 124 (4), 142 (2);

8) 8bINONIHAMb 3A0AHUS HA OCHOBE UCNOIb308AHUS CEOLICE APpUPMEMUYecKUx 0etcmeui:

VY (u. 1)-20 (6, 7), 49 (2, 3), 51 (2, 3), 57 (2), 72 (5), 85 (4), 89 (5), 109 (3), 109 (4), 112 (3,
4);

VY (4.2)-14 (5,6, 7), 24 (6), 54 (5, 6), 54 (7), 58 (4), 71 (1, 4), 106 (4), 152 (1, 2), 153 (6).

3. IIpoBomuTh cpaBHEHHE, CepHaIMIO, KilacCH(pHUKAIHIO, BbIOMpas HaubOosiee 3(HPeKTUBHBIN
croco0 pemIeHus Wik BepHOe perieHue (MpaBUiIbHBIN OTBET).

VY (u. 1)-12 (4), 13 (2), 13 (3), 14 (4), 15 (1), 22 (3, 5), 55 (2), 71 (3, 4), 79 (5), 89 (1), 90 (8),
128 (2, 4);

VYV (4.2)-7(1, 3), 16 (3, 4), 20 (5), 57 (3), 85 (7), 125 (3, 4, 5), 126 (6), 126 (9), 129 (1-4), 132
(npeam0.).

4. CtpouTtb 00BbsICHEHUE B YCTHOU (hopMe MO MPeI0KEHHOMY TUIaHy.

VY (u.1)-31(1), 39 (2), 41 (1), 43 (1),49 (2), 51 (2), 53 (4), 59 (4), 62 (4), 85 (1), 113 (5);

V (4. 2) — 28 (2), 36 (2), 40-41 (7), 55 (1), 59 (2), 61 (1), 64 (8), 78 (4), 110 (2).

5. Ucnonb30Barh (CTPOUTH) TaOIUIBL, IPOBEPSITH 110 TaOIHIIE.

V (4. 1) - 53 (3), 94 (4), 95 (2), 98 (7), 116 (1, 2), 118 (1), 119 (2), 124 (1), 125 (2), 126 (1),
127 (2), 129 (7), 129 (8), 131 (4, 5), 134 (1), 135 (2), 136 (1, 2), 138 (1, 2), 140 (1, 4), 141 (1, 2), 143
(1), 144 (3), 145 (1, 3, 5), 146 (6), 147 (8), 148 (1, 2, 3), 149 (4), 149 (6);

VY (u4.2)-9(2), 38 (2), 40 (7), 42 (2), 61 (2), 63 (7), 64 (8), 65 (2), 67 (2), 133 (7), 156 (1).

6. BBIMOIHATH 1EHCTBUS MO 3aJaHHOMY aJTOPUTMY.

VY (u. 1)-23 (1), 44 (2), 81 (1, 2), 86 (5), 114 (1), 130 (3);

V (a.2)—-15 (1), 30 (1), 39 (3, 4), 40 (7), 62 (3, 4), 63 (7), 102 (4), 121 (2).

7. CTpOHTD JIOTUYECKYIO IIeTIh PACCyXKICHUI.

V (a. 1) - 18 (6), 19 (4), 27 (2), 61 (3), 80 (7), 133 (4), 153 (3);

VY (u.2)—21(7), 49 (7), 50 (1), 96 (1).

3 kaacc

O®OPMUPOBAHMUE JINMYHOCTHBIX YV
OOyuamouuecss HAY4aTcsl MM MOJYYaT BO3MOKHOCTH HAYYHMThCS MPOABJATH MO3HABATEIbHYIO
HHULIMATHBY B OKAa3aHUU MOMOIIH COYYEHHKAM.

Cucrema 3aaHuii, OPHEHTHUPYOMIAs MIIAIIIETO0 NIKOJFHUKA HAa OKa3aHHE MOMOIIU TepOsiM
yueOHuKa (Mare unu Muiiie) uiam cocefy mo mnapre.
3ananus tuna «llomorn Murtie y3HaTh, CKOJIBKO METPOB B 5 KHIIOMETPAX».

VY (u. 1) —48 (154), 52 (171), 90 (294);

VY (u. 2) — 21 (47), 38 (96), 43 (114), 52 (143), 65 (179), 78 (224, 225), 80 (229), 81 (233), 99
(291), 102 (297), 110 (321), 112 (329), 114 (337), 124 (379), 143 (438).

OOPMHMPOBAHMUE PET'VIIATUBHBIX VYV

OOyuaromuecsi Hay4aTcsi MM MOJY4aT BO3MOKHOCTh HAYYMTHCS KOHTPOJIUPOBATH CBOIO
AeSITeJILHOCTD M0 X0y UJIH Pe3yibTaTaM BbINOJIHEHUS 3aJaHMUS.

Cuctema 3alaHWii, OPUEHTHUPYIOIIAs MJIIAIIETO IITKOJbHUKA HA TPOBEPKY MPaBUILHOCTH
BBITIOJTHEHHMSI 33/IaHUS TI0 TIPABUILY, aITOPUTMY, C TIOMOIIBIO TAOIUIIbI, HHCTPYMEHTOB, PUCYHKOB U T. II.

3amanus Tuna «[IpoBeph MPaBUIIBHOCTH PEIICHUS JAHHOH 3a7]a4i C TIOMOIILI0 0OPAaTHOM.

Y (u 1)-7(2, 3), 14 (27, 28), 17 (41), 38 (119), 40 (126), 52 (175), 66 (221), 74 (241), 76
(246), 82 (272), 83 (274, 275), 85 (281), 126 (416);

Y (u. 2) -7 (1), 11 (17), 14 (26), 21 (46, 47), 22 (50), 46 (123), 49 (133), 73 (210-212), 74
(216), 76 (219), 102 (297), 119 (355).
OOPMHMPOBAHUE KOMMYHUKATHUBHBIX YV]I

OOyyarommecss HAy4Yarcsi WJIM IOJYYAT BO3MOXKHOCTh HAYYMTBHCH B3aMMOeiCTBOBATH
(coTpyaHMYATh) € COCEAOM 11O MapTe, B rpymie.

3aganus Ttuna «CocTaBb 3alady, PEIICHUEM KOTOPOM sBISIETCS mpou3BeneHue 125 - 4.
Boruucnu v 3anumm oTBeT cocTaBiIeHHOM 3a1aun. CpaBHH CBOM OTBET C OTBETOM COCE/Ia MO MapTey.

VY (u. 1) — 80 (265), 103 (349, 350), 111 (386), 118 (400), 121 (408),



141 (469);

VY (u.2)—-12 (21), 36 (89), 76 (219), 106 (308), 137 (419).
OOPMHNPOBAHMUE IIO3HABATEJIBHBIX VY]
OO0yuaromuecst HAyYaTcs WM MOJIYy4aT BO3MOKHOCTb HAYyYUTHCH:

1. ITonBoauTh nox noHsTHe ((GOpMyIUpPOBATh NPABHIIO) HA OCHOBE BBIAEICHUS CYILECTBEHHBIX
IIPU3HAKOB.

vV (a. 1) - 12 (22), 13 (23), 36 (110), 38 (119), 40 (126), 42 (132), 48 (154), 48 (154), 50 (163),
52 (171), 54 (180), 56 (193, 194), 74 (239), 75 (244), 86 (283), 87 (284), 88 (286), 94 (311), 96 (316),
102 (343), 104 (351), 106 (362), 112 (387), 126 (416), 128 (426), 130 (432), 132 (437, 438), 134
(447);

V (4. 2) — 10 (11), 15 (30), 26 (62), 28 (68), 30 (75), 35 (87), 37 (95), 39 (103), 41 (110), 44
(116, 117), 46 (123), 55 (149), 67 (186), 69 (195), 84 (243), 85 (246), 87 (252), 89 (261), 99 (291).

2. Bragets oOUMMU IpUeMaMy peLeHUs 3ajiad, BBINOJIHEHHs 3aJaHUi U BBIYUCIICHUN.

@) 8bINONHAMb 3A0AHUA C UCNONL3OBAHUEM MAMEPUATLHBIX 00bEKMOE (CUEMHbIX NA0YeK U M.
n.), PUCYHKO8, CXEM:

VY (u. 1) - 11 (21), 12 (22), 16 (39), 18 (45), 20 (54, 55), 21 (56— 58), 22 (59, 60), 23 (61, 62),
25 (67), 26 (71, 72), 27 (73, 74), 28 (75), 50 (165), 55 (191), 58 (203, 204), 62 (211), 63 (214), 67
(224), 68 (226), 69 (227), 70 (228), 73 (237), 98 (326), 99 (329), 101 (341), 105 (358), 108 (373, 375,
376), 109 (377, 379), 110 (380-382), 111 (383, 384), 113 (390, 391), 114 (392), 115 (395, 396), 116
(397), 117 (398), 119 (401, 402), 120 (403, 406), 121 (407, 408), 122 (409, 410), 123 (411), 124 (412),
125 (414), 125 (415), 128 (425), 131 (434-436), 135 (448);

VY (4. 2) -9 (8), 12 (21), 23 (53), 24 (54), 52 (143), 53 (144-146), 54 (147, 148), 56 (155), 58
(162), 59 (165), 59 (166), 62 (171, 172), 63 (173), 64 (175), 77 (223), 79 (228), 95 (281), 104 (303),
105 (306), 106 (307), 111 (323), 113 (331), 115 (339), 122 (370), 124 (378-380), 126 (386), 127 (387,
388), 128 (390-392), 129 (394), 130 (395, 396), 131 (398), 138 (421), 139 (425), 140 (427, 428), 141
(429);

0) 8bINOIHAMb 3A0AHUSA HA OCHOBE PUCYHKOB U CXEM, BbINOJIHEHHBIX CAMOCHOAMENbHO!

Y@ 1)-7(4),8(7,8),9(9,11), 18 (46), 19 (48-53), 25 (66, 68— 70), 26 (71, 72), 101 (342),
105 (359-361), 108 (374, 376), 109 (377), 114 (393), 115 (394), 118 (399), 121 (408), 126 (417, 418),
127 (419, 422, 423), 127 (421), 129 (427, 429, 430), 133 (440, 441), 133 (442), 136 (450, 453— 456),
137 (458-461), 137 (463), 139 (407), 140 (468);

VY (u.2) — 34 (84), 56 (153), 57 (156-160), 59 (164), 61 (170), 123 (372— 377), 131 (397), 133
(401, 402), 141 (430, 431), 142 (432, 434-436);

8) BbLINONHAMb 3A0AHUA HA OCHOBE UCNONIb30BAHUS CBOUCME aAPUPMEMUIECKUX 0eUCMBUIL:

VY (u. 1) — 7 (3), 46 (144-148), 48 (158), 49 (162), 51 (169-170), 53 (176— 177), 56 (192), 77
(252), 78 (254, 255, 258), 80 (262, 266), 92 (299), 139 (416);

VY (4. 2) — 36 (91), 38 (97, 98), 40 (105, 106), 45 (118, 119), 47 (125), 49 (131), 65 (179), 116
(347), 118 (352).

3. IlpoBoauTe CpaBHEHHE, CepHalMio, Kilaccudukanuio, BbIOMpas Haubosee

3¢ deKTUBHBIN c1oco0 pelieHus: WK BEpHOE pellieHue (IPaBUIbHbBIN OTBET).

VY (u. 1) — 10 (16), 11 (20), 29 (77), 33 (96), 35 (108), 39 (124), 41 (130, 131), 44 (137, 138,
139, 140, 141), 65 (220)

VY (u. 2) — 15 (30), 37 (95), 43 (114), 44 (116), 46 (122), 82 (236), 90 (267), 91 (269), 116
(342), 135 (409).

4. CtpouTh 00BSICHEHUE B YCTHOM (hopMe 10 MPeTIOKEHHOMY IIJIaHy.

VY (u. 1)—19 (47), 23 (62), 28 (75), 64 (215), 66 (221), 79 (261), 81 (267);

VY (u.2)-17 (35), 42 (113), 43 (114).

5. Ucnonb30Barh (CTPOUTH) TaOIUIBI, TPOBEPSITH 110 TaOIHIIE.

VY (u. 1) - 14 (27-31), 15 (32-37), 29 (79), 31 (89), 32 (91), 39 (123), 40 (126), 42 (132, 133,
134), 43 (135), 45 (142), 49 (159), 51 (167), 52 (174), 60 (206, 208), 61 (209), 62 (210), 63 (212), 64
(217), 65(218), 66 (223), 70 (229), 71 (232), 103 (347), 107 (367);

VY (u. 2) — 14 (29), 18 (41), 24 (55), 25 (56), 29 (70), 31 (77). 32 (79), 33 (82, 83), 51 (140), 64
(176), 70 (200), 72 (208), 76 (221), 79 (227), 84 (244), 88 (257), 89 (263), 92 (275), 94 (280), 97
(288), 98 (290), 101 (293, 294), 103 (301), 105 (305), 111 (326), 113 (333), 121 (368), 134 (404), 143



(437, 438).

6. BBINOIHATH 1EHCTBUSA MO 3aJaHHOMY aJITOPUTMY.

VY (a. 1) - 64 (217), 65 (219), 66 (222), 71 (230, 231), 72 (233);

Y (4. 2)-7(2),9 (7), 22 (48), 48 (127), 70 (199), 72 (207), 73 (210- 212), 120 (365), 121
(366), 136 (410).

7. CTpOUTB JIOTUYECKYIO LIETIb PACCYKIACHUI.

V (u. 1)-12 (22), 18 (46), 72 (235), 75 (242), 76 (247);

VY (u.2) - 17 (35), 37 (94), 39 (107), 41 (110), 42 (113), 44 (116), 46 (123), 50 (135), 54 (147),
87 (252), 96 (286), 118 (354).

4 kaacce

OOPMHWPOBAHUE JINYHOCTHBIX YV]]
BbinmycKHUK HAy4YMTCSl MJIM MOJYYHT BO3MOKHOCTH HAYYUTHCS NPOSIBJIATH MO3HABATEIbHYIO
HHUIHMATHBY B OKAa3aHUU MOMOIIHU COYYEHHKAM.

Cucrema 3aqaHuii, OPHEHTUPYIOIAS MIIAIIETO IIKOJbHUKA HA OKa3aHHE MOMOIIU TepOosM
yueOHuka (Mare i Muie) win cBoemy coceny o napre.

3ananus tuna «lIpomomku oTBeT Maiiu, onupasich Ha CleyIolIee COOTHOLICHHE. . . ».

VY (u. 1)—51 (148), 86 (291), 88 (300), 96 (327);

V (u. 2) — 11 (19), 43 (146), 70 (227), 74 (241), 87 (281).
O®OPMHWPOBAHUE PETVJISITUBHBIX YVY]I
BbinycKHUK Hay4YuTcsi WM MOJYYHUT BO3MOKHOCTH HAYYUTHCSI KOHTPOJIHUPOBATH CBOIO
AeATeIbHOCTD MO X0y HJIU Pe3yJIbTaTaM BbINOJHEHUs 3aaHus.

Cucrema 3a/laHui, OPUEHTHUPYIOIIAs MIIAJIIETO IIKOJIbHUKA HAa TPOBEPKY MNPaBUIBHOCTU
BBITIOJTHCHHMSI 3a/IaHUS 110 MTPABUITY, aJITOPUTMY, C TIOMOIIBIO TA0JIUIIBI, THCTPYMEHTOB, PUCYHKOB H T. 1.

3amanusi Tuna «BbIMOTHU MPOBEPKY BHIOPAHHOTO BapHaHTA PEILIEHHUS, COMOCTABHB €ro C
YCIIOBHEM.

VY (u. 1) — 13 (25), 24 (57), 25 (59), 37 (104), 38 (108), 54 (158), 55 (159, 161), 56 (164), 58
(172), 60 (180, 181), 61 (184), 75 (248), 76 (249);

VY (u. 2) — 33 (110), 39-40 (137), 40 (140), 41 (141), 42 (144), 52 (168), 53 (170), 54 (174), 62
(197), 63 (199), 84-85 (275), 98 (316), 102 (335, 336, 337), 103 (338, 340).
OOPMHNPOBAHUE KOMMYHUKATHUBHBIX YV
BbinmyckHUK HAyYyMTCsl WMJH TOJYYHT BO3MOKHOCTH HAYYHUTHCSI B3aHMOJIeiiCTBOBATH
(coTpyaHMYAaTh) € COCEOM 10 NMapTe, B rpynie.

3amanus tuna «ChopMmynupyit 3a1aqy, B KOTOPO TpeOyeTcsl HalWTH JBa Yucia, €CJIU U3BECTHO
3HaYeHHE CYMMBbl M 3Hau€HUE pa3HOCTH HTUX uyHcen. [lpeanmoxku coceny Mo mapre pEHIUTh
chopMynTMpoBaHHYIO TOOOH 3a/1ady».
V (u. 1) —14 (30), 18 (39), 57 (167), 60 (180), 66 (213);
V (u. 2) — 98 (317), 103 (341).
OOPMHWPOBAHUE TTO3HABATEJIbHBIX YV]|
BbInycKHUK HAYYUTCSI WJIM TOJYYUT BO3MOKHOCTH HAYYHTHCS:

1. ITogBoauTtk mox moHsiTHE (POPMYITUPOBATH MPABUIIO) HA OCHOBE BBIICTICHUS CYIECTBEHHBIX
MIPU3HAKOB.

Y (u.1) - 26 (62), 28 (70), 30 (76), 36 (99), 51 (148), 54 (156, 158), 56 (163), 58 (170), 61
(184), 63 (196), 71 (234), 77 (253, 255), 81 (271), 86 (291), 88 (300), 103 (354), 107 (369);

VY (u.2) -9 (8), 18 (44), 25 (75), 43 (146), 44 (150), 46 (154), 54 (172), 63 (200), 70 (227), 73
(238).

2. Bnagets o0uumMu npueMamMu pelieHusl 3a/1a4, BBITIOTHEHUS 3a/IaHU 1 BBIYUCIICHUH.

a) BbINONHAMbL 3A0AHUS C UCNONL30BAHUEM MAMEPUATIbHLIX 00bEKMOo8 (CUemHbIX NAloYex,
VKazameneti u Op.), PUCYHKO8, CXeM:

VY (u. 1)-9(12), 10 (19), 11 (21), 12 (23, 24), 13 (25), 17 (36), 18 (38), 19 (44), 21 (51, 52), 32
(90), 46 (133), 50 (145, 146), 68 (223), 80 (268, 269), 90 (307), 91 (310), 99 (343), 123 (10);

VY (u. 2) — 25 (75), 28 (88), 30 (98), 31 (101, 103), 32 (105), 33 (110), 45 (152), 46 (155), 48
(158), 49 (159), 50 (162), 51 (165, 166), 60 (192), 61 (193), 75 (247), 78 (261), 81 (268, 269), 82
(271), 83 (272, 274), 84 (275), 85 (276, 277), 86 (278), 87 (280, 282), 88 (283), 89 (285, 287), 111



(375);

0) 6binoONHAMb 3A0AHUA HA OCHOBE PUCYHKOS U CXEM, BLINOTHEHHBIX CAMOCOSMENbHO:

VY (4. 1) -8 (9, 10), 9 (14), 15 (33), 16 (34, 35), 35 (96, 97, 98), 99 (344), 107 (371, 372), 107
(373-375), 108 (376-380), 109 (382, 383), 119 (1, 2), 120 (4), 121 (6, 7);

V (u.2) — 67 (215, 216), 75 (247), 77 (253, 255), 78 (258), 87 (279), 90 (290, 291), 91 (294,
295), 106 (354), 109 (364-366), 109 (367), 110 (368-373);

8) BLINONHAMb 3A0AHU HA OCHOBE UCNONb306AHUS CBOUCME apUPMemMU4ecKux 0eucmeui.

VY (u. 1)—25(61), 31 (82), 58 (171), 68 (224), 76 (251);

V (u. 2) — 14 (36), 23 (66), 26 (78), 27 (83), 61 (195), 69 (226), 77 (251), 91 (292), 101 (329,
332), 102 (335-337), 103 (338-340).

3. IlpoBomuTh CpaBHEHHE, CepHalnio, KiaccudUKaIuu, BbpIOMpas HamOosee 3()(eKTUBHBIN
croco0 pelieHus Wik BepHOe perieHue (IpaBUiIbHBIN OTBET).

V (u. 1) - 16 (35), 24 (57), 31 (80, 81, 85), 66 (216), 82 (277);

VY (u. 2) —11 (20), 70 (228, 229), 74 (243), 91 (292), 99 (322), 100 (325, 326, 327).

4. Ctpouth 00BSICHEHUE B YCTHOM (hopMe 110 MPEIOKEHHOMY IJIaHy.

VY (4. 1) — 16 (34), 20 (47), 21 (49), 24 (57), 28 (70), 33-34 (91), 35 (98), 39 (110, 111), 40
(114, 115), 51 (148), 54 (156), 62 (191), 83 (281);

VY (u.2)-7(3,5), 11 (19), 29 (91), 39 (135), 52 (167), 62 (196), 70 (227), 79 (262), 80 (264,
265), 92 (301).

5. Ucnonb30Barh (CTPOUTH) TaOIUIBL, IPOBEPSITH 110 TAOIHIIE.

vV (u. 1) — 8 (9, 10), 10 (16), 14 (27), 17 (37), 19 (42), 20 (45), 28 (70), 29 (73), 33 (91), 34
(93), 35 (95), 36 (99), 39 (110), 40 (113), 41 (117), 42 (120, 121), 43 (122, 124), 44 (127), 45 (129), 46
(131), 48 (139-141), 49 (144), 67 (219), 78 (260, 262), 82 (277), 84 (284), 103 (355, 356), 106 (367),
124 (11);

V (u. 2) — 14 (34), 23 (67), 27 (87), 34 (114), 37 (131), 38 (132, 133), 39 (137), 41 (141), 43
(146), 53 (170), 56 (179), 57 (181), 58 (185), 59 (189), 63 (199), 64 (203), 65 (207), 97 (314), 98
(316), 111 (374).

6. BBINOIHATH 1EHCTBUS MO 3aJaHHOMY aJTOPUTMY.

VY (u. 1) —22( 53, 54), 23 (55), 24 (56), 25 (58), 31 (85);

VY (u. 2) — 13 (31), 15 (38, 39), 16 (40, 41), 17 (42), 19 (48, 49), 20 (52), 36 (121-125), 51
(163), 59 (190), 67 (212), 77 (257), 99 (288).

7. CTpOUTH JIOTHUECKYIO LIENb PACCyXACHUM.

VY (u.1) — 20 (47), 21 (49), 24 (57), 33-34(91), 35 (98), 39 (110, 111), 40 (114, 115), 41 (116),
45 (130), 52 (150, 151), 60 (182), 63 (196), 64 (201- 205), 65 (206-211), 66 (212), 81 (274), 82 (279),
84 (285, 286), 89 (305, 306), 97 (337), 104 (358), 119 (3), 122 (8);
VY (u.2) -8 (6), 12 (26, 29), 16 (41), 21 (56, 57), 23 (70), 39 (135, 137), 40 (140), 41 (141), 45
(151), 47 (156), 52 (167, 168), 53 (170, 171), 55 (177), 57 (181), 60 (196), 63 (199), 79 (263), 81
(269), 83 273), 93 (303).

7. YYEBHO-METOAUYECKOE OBECIHEYHEHHUE OBPA3OBATEJIbHOI'O
ITPOLECCA
Konuenmyanvuvie u meopemuueckue 0CHO6bl
YMK «llepcnekmuenaa nauanvnan wmkonay
UYypakoBa PI. IIpoctpaHcTBO HaTsKeHHS CMbICa B Yy4eOHO-METOJUYECKOM KOMILJIEKTE
"IlepcnexTuBHas HavaiabHasg Mmkona" (KoHuenTyalbHble OCHOBBI JIMYHOCTHO-OPHEHTHPOBAHHOM
MOCTpa3BUBAIOLIEH cCHCTEMBI BOCIUTAHUS M 00ydeHus).— M.: AkageMkHura/yyeOHuK.
Uypakosa P.I. TexHoyOrus ¥ acleKTHBIM aHAINU3 COBPEMEHHOI'O YpOKa B HA4aJbHOM ILKOJIE. —
M.: AkanemkHura/yY 4eOHUK.
[TpoexTHpoBaHWE OCHOBHOW 00pa30BaTENbHOM MPOTPaMMBbI 00pPA30BATEIBHOTO YUPEKICHHS/
ITon pen. PI. UypakoBoii - M.: Akagemkaura/Y ueOHUK.

1 knacc
Yexun A.JI. Maremaruka. 1 kimacc. YueOuuk. Hacts 1. — M.: AxkageMkaura/ydeOHUK.
Yexua A.JI. Maremaruka. 1 kinace. YueOHuk. Yacte 1. — M.: AkageMkHura/Y yeOHUK.



3axapoBa O.A., lOnquna E.Il. Maremarunka B Bompocax W 3afaHusx. | kmacc. Terpanp mis
camocTosiTenbHON paboThl Ne 1. — M.: AkageMkHHUra/Y 4eOHHUK.

3axapoBa O.A., Onguna E.Il. Maremarrnka B Bompocax W 3afaHusx. | kmacc. Terpanp mis
caMoCTOSTEeNbHOM paboThl Ne 2. — M.: AkaneMkHUTra/Y 4eOHUK.

UypakoBa PI. Maremaruka. Iloypounoe muianupoBanue. 1 kmacc. B 2 4. — M.
Axanemkunra/yYueOHHK.
Yexun A.JI. Marematuka: 1 Kjacc: MeTomMYecKoe IOcoOue il yuutens. — M.

AxkaneMkHHTra/Y 4eOHUK.
3axapoBa O.A. IIpoBepounbie pabOTHI IO MaTeMAaTHKE M TEXHOJOTUS OPraHU3aNU KOPPEKIMN
3HaHui yuamuxcs. 1-4 kinaccel: Meronuueckoe nmocooue. — M.: AkageMkaura/y yeOHUK.

2 Knacc

Yexuda A.JI. Maremaruka. 2 kinacc. YueoHuk. Yacts 1. — M.: AkageMkHura/yY yeOHUK.

Yekun A.JI. Maremaruka. 2 knacc. YueOnuk. Yacte 1. — M.: AkageMkHura/yYueOHUK.

3axapoBa O.A., lOguna E.Il. Maremaruka B Bompocax M 3afaHusX. 2 Kjacc. TeTpaiap mis
camMoCTOsTeNbHOM paboThl Ne 1. — M.: AkaneMkHuTra/Y 4eOHUK.

3axapoBa O.A., FOguna E.Il. Maremaruka B Bompocax W 3ajaHusix. 2 kiacc. Terpaab st
caMoCTOATENbHOM paboThl Ne 2. — M.: AkaneMkHUTra/Y YeOHUK.

3axapoBa O.A. Marematuka B TpakTHYECKUX 3aJaHusX. 2 kiacc. Terpaap s
camocTosTeNbHON paboThl Ne 3.— M.: AkaneMkHura/Y4eOHUK.

3axapoBa O.A. [Ilpakrnueckue 3agauyd 1O MareMaruke. 2  kimacc. Terpagb. —
M.:Axagemkuura/yY 4eOHUK.

Uypaxkosa P.I., Kyaposa JI.I. Maremaruka. [loypounoe nnanupoBanue. 2 kiacc. B 2 u. — M.:
AxaneMkHura/yY4eOHHK.

Yexkun A.JI. Maremaruka: 2 Kiacc: MeETOAMYECKOe TMocoOue i yuutens. — M.
AxaneMkHura/yY4yeOHHK.

3axapoBa O.A. IIpoBepouHbie pabOTHI M0 MaTeMAaTUKE U TEXHOJIOTHS OPTaHU3ALNNA KOPPEKIINH
3HaHUU yyamumxcs. 1—4 kinacesl: Meronudeckoe nocodue. — M.: AkageMKkHUTa/Y YeOHUK.

3 knacc

Yexnu A.JI. Maremaruka. 3 kinacc. YueOuuk. Yacts 1. — M.: AkageMkaura/yueOHUK.

Yexnn A.JI. Maremaruka. 3 xiacc. YueOnuk. Hactes 1. — M.: AkageMkuura/YdeOHHK.

3axapoBa O.A., FOnuna E.Il. Maremaruka B Bompocax M 3aJaHusX. 3 kKjacc. Terpanp ams
camocTosTenbHON paboTel Ne 1. — M.: AkaneMkHura/Y4eOHUK.

3axapoBa O.A., FOnuna E.Il. Maremaruka B Bompocax M 3anaHusx. 3 knacc. Terpaab st
camocTosTenbHON paboTel Ne 2. — M.: AkaneMkHuUTa/Y4eOHUK.

3axapoBa O.A. Maremaruka B MPAaKTHUYECKUX 3adaHusAX. 3 kiacc. Terpagp and
camocTosTenbHOU paboTel Ne 3.— M.: AkaneMkHuUTa/Y4eOHUK.

3axapoBa O.A. [Ilpakruueckue 3amaun 1o MareMaruke. 3 kiacc. Terpamp. —
M.:AxagemMkuura/yY4eOHUK.

Yypaxosa P.I'., Kynposa JI.I. Maremaruka. Iloypounoe nnanuposanue. 3 knacc. B 2 4. — M.:
AxaneMkHuTa/ Y UeOHUK.

Yexnn A.JI. Maremaruka: 3 kiacc: MeETOAMYECKOe TMocoOue g yuutens. — M.
AxaneMkHuTa/ Y UeOHUK.

3axaposa O.A. [IpoBepouHbie pabOTHI M0 MaTeMAaTUKE M TEXHOJIOTHS OPTaHU3AINNA KOPPEKIINH
3HaHU# yyammxcs. 1—4 kimaccel: Metoanueckoe mocooue. — M.: AkageMkHuUTa/Y 4eOHUK.

4 knacc
Yexun A.JI. Maremaruka. 4 xinacc. Yuebuuk. Yacts 1. — M.: AkaneMKHUTa/Y YeOHUK.
Yexua A.JI. Maremaruka. 4 xinace. YueOnuk. Hactes 1. — M.: AkageMkHura/Y yeOHUK.
3axapoBa O.A., FOnuna E.Il. Maremaruka B Bompocax M 3anaHusx. 4 kinacc. Terpanp ams
camocrosTenbHOr paboTer Ne 1. — M.: AkaneMkHuUTa/Y4eOHUK.
3axapoBa O.A., FOnuna E.Il. Maremaruka B Bompocax W 3ananusix. 4 knacc. Terpaab st
camocTosTenbHON paboTel Ne 2. — M.: AkaneMkHuUTa/Y9eOHUK.



3axapoBa O.A. Marematuka B mOpakTHUecKuX 3amaHusax.4 kmacc. Terpagp  mist
camocTosiTennbHOU paboThl Ne 3.— M.: AkajgeMKHHUra/Y 4eOHHUK.

3axapoBa O.A. [Ilpaktuyeckue 3amaum 1o Maremaruke. 4 kmacc. Terpaab. —
M.:AxagemMkHUTa/Y YeOHUK.

Uypakosa P.I'., Kynposa JI.I. Maremaruka. [loypounoe nnanuposanue. 4 kinacc. B 2 u. — M.:
AxaneMkHuTra/Y 4e0HUK.

Yekun A.JI. Maremaruka: 4 Kiacc: METOAMYECKOEe TmocoOue s yuumTens. — M.:
AxaneMkHuTa/Y 4eOHUK.

3axapoBa O.A. IIpoBepounbie pabOThHI 10 MAaTeMAaTUKE U TEXHOJIOTUS OPTaHU3ALUNA KOPPEKIINH
3HaHui yuamuxcs. 1-4 kinaccel: Meronuueckoe nmocooue. — M.: AkageMkaura/y yeOHUK.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
TexHuueckue cpecTBa 00yUeHUs
1. KnacchHas nocka ¢ HabopoM MpucnocoOIeHu sl KperieHus TaOuiI.
2. MaraurHas Jocka.
3. DKCHO3UILIMOHHBIN dKpaH.
4. IlepcoHanbHBINA KOMIIBIOTED.
5. MynbTUMEIMMHBIA TPOEKTOP.
6. Kcepoxc.
7. Hudposas ¢porokamepa
Y4eOHO-TIpaKTHYECKOe M YIeOHO-1a00paTopHOe 000pyIOBaHHE
1. HaGopbl CUETHBIX MaJIOYEK.
2. Habopsl Mymsikeii oBomeit 1 ppyKToB.
3. Habop npenMeTHbIX KapTUHOK.
4. HabGopHoe€ TOJIOTHO.
5. HaGop, conepxaruii reoMmeTpuueckue Tena:
KyO, 11ap, KOHYC, IPSIMOYTOJIbHBIN Mapajieienunes], MupaMuay, LHIHHIP.
6. JlemoHcTpanoHHas our(poBaHHAs TUHEHKA.
7. JIeMOHCTpallMOHHBIN YePTEKHBIN YTOJIbHUK.
8.JleMOHCTpallMOHHbIN LUPKYIIb.
9. [lanerka.




