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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamma yueOHOro kypca «MaremaTHKay YIiayOJIEHHOTO YpPOBHS st
oOyuaromuxcs 5-6 kiaccoB pazpaboTaHa Ha OCHOBE:

e OOHOBIIEHHOTO (heZepalbHOTO TOCYIaPCTBEHHOIO 00pa30BaTEIbHOIO CTaHJApTa OCHOBHOTO
obmero oopazoBanus (PI'OC OOO, yrepxkaeH npukazom Munmnpocsemienus Poccun ot 31
Mmas 2021 roga Ne 287),

e (JenepambHOl  00pa3oBaTENBLHON TPOrpaMMbl  OCHOBHOTO 0O0mmIero oOpa3oBaHUS 10
MaTtemartuke (YTBepkJeHa npukazoM Munucrepcrsa npocsenieHus Poccuiickoit @enepanun
ot 18 mas 2023 r. N 370),

e apropckoii padoueii mporpammsl JI. I'. [lerepcon "Maremaruka. 5-6 Kinacchl. YTIyOIeHHBIN
ypoBeHb" (6 4acoB B HEJEINIO),

e Konnenuuu pa3BuTuss MaTeMaTH4ecKoro obOpaszoBanuss B Poccuiickoit ®epepanun
(YtBepxknena pacnopsibkeHueM llpaButennbctBa Poccuiickoit @eneparuu ot 24 nexaOpst
2013 1. Ne 2506-p).

B o6nosnernoM ®I'OC OO0 coxpaHeHa BApHATHBHOCTD COJIEPIKaHHS 00pPa30BaTEIbHBIX
MPOrpaMM OCHOBHOT'O O0IIIEro 00pa3oBaHusl, BO3SMOKHOCTh (DOPMHUPOBAHUS MIPOrPaMM Pa3IUIHOTO
YPOBHSI CIIO’)KHOCTH M HAIIPABJIEHHOCTH C Y4€TOM 00pa30BaTeIbHBIX MOTPEOHOCTEH U CIIOCOOHOCTEH
oOyuaromuxcsi. OIHUM U3 cOCOO0B OOecredeHus] BapUATUBHOCTH COJEP>KaHUSI MPOrPaMM B
obnoBiieHHOM PI'OC ykazaHa BO3MOXKHOCTH pa3pabOTKM M peaju3alu 00pa3oBaTeIbHOU
OpraHu3aleil mporpaMM OCHOBHOTO 00IIero 00pa3oBaHus, IPeIyCMaTPUBAIOIINX YIIyOJIeHHOE
U3y4EHHE OTICIBHBIX YICOHBIX MTPEIMETOB.

OcHOBY HempephIBHOTO Kypca «Marematuka. 5—6 kiacchl. YTiIyOJEHHBI YpOBEHB»
COCTaBISIIOT TPAAUIIMOHHBIE JJISl IIKOJIBHOTO Kypca MaTeMaTUKU COJEPIKATEIbHO-METOJUYECKIE
muand. OJHAKO WHBIE TPUHIUIBI I[TOCTPOSHHS MPOrpaMMBI, HOBBIE JTHIAKTUYECKHE H
TEXHOJIOTUYECKUE TOAXO/Ibl MO3BOJIAIOT BKJIKOYUTH B COJIEpXKAHHUE MPOTrPaMMbl HOBBIE TEMbI U
pa3fensl, MpUIaTh Mpoleccy OOydeHHs HECPaBHEHHO OOJBIIYI0 TIYOMHY W TPUBECTH €ro B
COOTBETCTBHE C HOBBIMU LEJISIMH M 337adyaMH oOpa3oBaHus, yctaHoBieHHbiMH PI'OC. B
COJIEpKaHUU TIPOTPaMMBI KypCHBOM OTMEUYEHO COJIepKaHWE, 3a CUET KOTOpPOro YIriryOmsercs
0a30BBIN KypCc MaTEMaTHKHU.

Lenun u 3aga4n peanu3annu NporpaMmbl

Henpto peanuzanuu nporpammbl «Marematuka. 5—6 Kiacchl. YTIyOJE€HHBINH YPOBEHB)
ABJISIETCS] paclIMpeHre U YIiIyOJieHne MUHUMYMa cofiepxaHusi 5-6 kiaccos, 3agaHHoro Bo ®I'OC
OO0 wu d¢enepanpHOil 00pa3oBaTeNbHON MIpOrpaMMe OCHOBHOTO 00Iero oo0pazoBaHusi IO
MaTeMaTuKe I 5—6 KJIaccoB.

3adauu peanuzayuu npozpamme:

1) ycunuTh aKkIeHT Ha pa3BUTHE MAaTEMAaTUYECKOH TPAMOTHOCTH YYalIUXCs, X YMEHUS
NPUMEHATh MaTeMaTHYeCKHEe 3HaHUS B HECTAHJAPTHBIX CHUTYyalUsaX (B YacTH TPEIMETHBIX
pe3ynbpTaToB, 3a1aHHbeIX Bo PI'OC O00);

2) CHCTEMaTH3HPOBATh U YIIIyOUTh paboTy 1Mo (POPMHUPOBAHUIO Y YUAIIMXCS JTIMYHOCTHBIX
Y METANpEAMETHBIX Pe3yabTaToB, ycraHoBieHHbIX PI'OC O0O0.

Henu uzyuenus yueonozo Kypca:

— (opMHpOBaHUE cuUCmeMbl MamMeMamuyeckux 3Hanul, 00ecreurnBaroie HelpepbIBHOCTh
MaTeMaTHYECKON MOATOTOBKH MEXy Ha4adbHOW IIKOJOW M OOyueHHEM MaTeMaTHKE B
mo0om nipennpoduie u npoduie Ha CTapiiel CTYIeHH MKOJIbI;

— TpoAobKeHHe (POPMHUPOBAHMSI OCHOBHBIX MAaTEMAaTUYECKUX MOHSATHH (YUCIO, BEIUYUHA,
reomeTpuueckas (Qurypa), o0OeCrneynMBaOIINX PEEMCTBEHHOCTh MU TEPCIIEKTUBHOCTH
MaTeMaTHYeCKOro 00pa3oBaHus 00yJaroIuXcs;

— Dpa3BUTHE  UHTEJUJIEKTyaJlbHBIX M  TBOPYECKUX  CHOCOOHOCTEel  oOydaromuxcs,
MO3HABATEJIIbHON AaKTHUBHOCTH, MCCIEIOBAaTEIbCKUX YMEHMM, WHTepeca K H3Yy4EHUIO



MaTEMAaTUKH;

— (opmupoBaHue y 00y4aroIUXcsl CIIOCOOHOCTEN K cCaMO U3MEHEHUIO U CaMOpa3BUTHIO;

— INpoJoDKEeHUE (POPMUPOBAHUS Y 00YYAOLIMXCS CIIOCOOHOCTEH K OpraHu3aliu
IIO3HABATENIbHBIX, PETYISATUBHBIX W KOMMYHUKAaTHBHBIX YHHBEPCAJIbHBIX Y4EOHBIX
JICUCTBUIA;

— IpOJOJDKEHUE NMPUOOPETEHHsI OIbITa CaMOCTOSTEIbHOM MaTeMAaTHYECKON AeATelbHOCTU
10 OJIYYEHUIO0 HOBOT'O 3HaHHUs, €ro IPeoOpa30BaHUIO U IPUMEHEHUIO;

— (QopmupoBaHHE CIOCOOHOCTEH K KOMMYHHMKATHBHOMY B3aWMOJICHCTBHIO M Y4eOHOM
NeSITeTbHOCTH (YMEHHSI YUUTHCS) HA OCHOBE pe(hIeKCUBHOTO METO/1A;

— 1nozaBeJeHHE O0y4aroIIMXCsl Ha JOCTYMHOM ISl HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTEMAaTUKHU U OKPYXKaIOILEro MUpa;

— (QopmupoBaHue  (QYHKIMOHAIBHOM  MaTreMaTHMYeCKOW  TPaMOTHOCTH:  yMEHUS
pacrio3HaBaTb MaTeMaTHYeCKHE OOBEKTbl B pEabHBIX JKU3HCHHBIX CHTYalUsX,
IIPUMEHATh OCBOCHHBIE YMEHMs JUI1 pPEUICHUS IPAKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
MHTEPIPETUPOBATh IIOJYyYEHHBIE pE3YJNbTaThl U OLEHUBaTh HX Ha COOTBETCTBUE
IIPAaKTUYECKOW CUTYyalLUH.

— (QopmupoBaHue y ydaluxcs Onblta peduekcuu COOCTBEHHBIX CIIOCOOHOCTEH U CUCTEMBbI
LIEHHOCTEH, B COOTBETCTBUH C KOTOPOM Ka)XIbIA U3 HUX CTPEMHUTCS 3aHATh MECTO CBOEH
MaKCUMaJIbHON 3(pPEKTUBHOCTH B KOJUIEKTUBHOM JEATEIbHOCTH.

Ha stane o0y4yenus B 5—6 kiaccax OCHOBHOM LIKOJIBI 3aBEPIIAETCS IOCTPOEHUE CUCTEMBI
OCHOBHBIX MaT€MaTMYECKHX IOHITUH Ha YpOBHE 3MIIMPUYECKOrO OOOOLIEHHS M HAYMHAETCS
IIPOLECC NOCTPOCHUS TEOPETUYECKUX OCHOB MaTEMATUYECKON HAYKH, €€ COIACpPXKAHUsA, a TaKKe
IPUMEHEHHE MaTeMaTHKH [T PeLICHUs IPAKTUYECKUX 3a/1a4 OKPY>KaIOLIero Mupa.

OcHOBHbIE JIMHUU COJAEpXkKaHMS Kypca MaTeMaTHMKM B 5—6 Kiaccax — JIOTMYecKas,
apupMeTHuecKass U TEeOMETpPHuYEecKas, KOTOpble pa3BUBAIOTCS MapalIeNbHO, KaxJas B
COOTBETCTBUU C COOCTBEHHOM JIOTHMKOM, OJJHAKO, HE HE3aBHCHUMO OJHA OT IPYTroH, a B TECHOM
KOHTaKTe M B3auMoJieiicTBuU. Takxke B Kypce MPOMCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH anreOpbl
Y ONHCATENbHON CTATUCTUKH.

Takme TeMbl, Kak HyMmepalusi MHOIO3HAYHBIX 4YHMCEN B Mpenenax 12 pa3psaaos,
OOBIKHOBEHHBIE JIpOOM C OJMHAKOBBIMH 3HAMEHATENsIMH, CMEIIaHHbIE 4YHcia (CpaBHEHHE,
CJIO)KCHHUE, BEIUUTAHUE), PEIICHUE YpaBHEeHH BUga a + x =b,a—x =b,X—a=Db,a -x = b,
a:x =Db,Xx:a=bh, usmMepeHue yrios, KpyroBsle U CTOIOYATHIC qUArPAMMBI U Jp., BOLLIA B
IpOrpaMMy MaT€MaTUKU Ha4aJIbHOM IIKOJIBI.

B HavanpHOM 1IKOJNIE OBUT pacuIMpeH U KPYr M3ydaeMbIX MOHATUH. J[eTH MO3HaKOMHIIUCH
C TAaKUMU MOHATHUSIMU, KaK orepaiusi, IporpamMmma AeiCcTBUA, MHOKECTBO M OIE€pally HaJl HUMH,
nepeMeHHas, KOOPIUHATHBINA yroJ, TpadyK ABUKEHUS U JIp.

[Iporpamma «Marematuka. 5 Kiaccbl. YTUIyOJIEHHBIM YpOBEHb» HayMHAeTCsd CO
3HAKOMCTBA C MAaTE€MaTH4YECKUMHM MOJEISIMHU M NpPUEMAMH HUX HOCTPOEHHUA. Y ydaluxcs
dbopMupyeTcs IpeICTaBIeHHE O MaTEMAaTHKE KaK O S3bIKE, OMUCHIBAIOIIEM 3aKOHOMEPHBIE CBS3H
U OTHOILIEHHs peasibHOro Mupa. OOydeHue mamemamuieckomy sA3bIKYy Kak crenupuyeckomy
CPEICTBY KOMMYHMKAI[MM B €r0 COINOCTaBJIEHHUU C pEaJbHBIM SI3bIKOM SBIISETCS OOHOU U3
8aDICHEUUUX 0COOEHHOCMEL NPOSPAMMDbL.

I'pamMOTHBII ~ MaTeMaTW4YeCKMil  SI3bIK  SIBISETCA  CBUJAETEIBCTBOM  YETKOTO U
OpraHM30BaHHOIO MbllUIeHUs. [loaTomMy BiageHHWE HTUM SA3BIKOM, IIOHMMAaHHME TOYHOIO
CoJlep’KaHUsl TMPEUIOKEHUH M JIOTMYECKMX CBsI3€ MEXAYy HHUMHU paclpoCcTpaHsercs M Ha
BJIaJICHHE €CTECTBEHHBIM S3BIKOM, YTO BHOCHT BECOMBIN BKJaJ B (POPMHPOBAHHE M Pa3BUTHE
MBIIUIECHHS YEJI0BEKA B LIEJIOM.

IlepBplii 3Tam MaTeMaTUYECKOTO MOJAEIUPOBaHUSA (MOCTPOEHUE MATEMATUYECKOU
MOJIENIN), MO CYIIECTBY, SABISAETCA INEPEBOAUECKON pabOTOH, a MMEHHO nepesooom YClosus
3a0auu Ha mamemamuyeckuti A3vik. OHU Y3HAIOT, YTO MaTEMATUYECKHUMHU MOJIEISIMUA TEKCTOBBIX
3aa4 MOTYT CIIY’KMThb BBIPa)KCHHs, YPAaBHCHHs, HEPABCHCTBA M JIAXKE CHCTEMBI ypaBHEHUH U



HEPABEHCTB, Y4aTCsl CTPOUTh MAaTEMAaTUYECKUE MOJICIH JIOOBIX (J1aKe HEM3BECTHBIX MIM) BHJIOB
TEKCTOBBIX 3amad. JlJis 3TOro aKTUBHO HCHOJB3YIOTCS Tpaduyeckue Mojenud (CXeMbl) U
Tabmubl. [IproOOpeTeHHBI OMBIT TOMOTAET YYalllUMCS CHOKOWHO W YBEPEHHO BBIOJHATH
caMblii TPYIOHBIA IIAr pemieHus TEeKCTOBBIX 3aJady. Buympumoodenvhoe ucciedoganue
MPEJIoJiaraeT pa3IMuHbIe CIOCOOBI pA0OTHI ¢ MATEMATHIECKIUMH MOJICIISIMHU.

Buauane neTtm BCIOMUHAIOT 3HAKOMBIE WM CIOCOOBI, a 3aTE€M OHHM 3HAKOMSATCS C
0OIlleHayYHbIMU METOJAaMH, KOTOPBIE MCIOIB3YIOTCS B CIIydasX, KOI/Ia MMEIOIIMXCS 3HAHUM
HEJO0CTAaTOYHO, — METOJIOM 1pob U OwubOK U METOJIOM nepedopa. VI3yueHnue 3Tux METOJI0B He
TOJIKO TOMOTAET JIETSM OCMBICIUTh IYTH Pa3BUTHUSI HAYYHOTO 3HAHUSA, HO U MOTHUBHUPYET HUX
JTAIbHEUIYI0 AeSITEeIFHOCTh Ha ypOKaX MaTeMaTUKH B CTapIIMX kiaccax. Kak yxe oTMeuanocs,
napajuieJIbHO ¢ pACCMOTPEHUEM BOIPOCA O MATEMATUUECKUX MOJEISAX UJIET CUCTEMAaTHUYEeCKOE U
nociieI0BaTeIbHOE MOBTOPEHUE Kypca HauyalbHOU IIKOJIbI, 00eCreunBaroIlee MIaBHbIN Iepexo
13 HAYaJbHOM IIKOJIBI B OCHOBHYIO.

IIpu oOydyeHuu pemieHHI0 TEKCTOBBIX 3agad B 5—6 Kiaccax HCIOJB3YIOTCS
apudmernueckue TPUEMBI pemieHUs. TEeKCTOBBIE 3a7add, pemaeMble MpH  OTpaboTKe
BBIUMCIIUTENBHBIX HAaBBIKOB B 5—0 Kiaccax, pacCMaTpUBAIOTCS 3a7aud CIEAYIOIIUX BHJIOB:
3a/1aud Ha JIBM)KCHHUE, HAa YaCcTH, HA TIOKYIKHU, HA paboTy M MPOU3BOAUTEIHLHOCTh, HA JBUXKEHUE
0 peKe, Ha TMPOLEHThl, Ha OTHOIIEHWUS U MPONOPLMU, HA MacmrTad, Ha CpeaHee
apudmernueckoe. Kpome Toro, obOydarommecs 3HAKOMATCA C NpUEMaMU peEHICHHs 3aaay
nepedoOpoM BO3MOKHBIX BapUAHTOB, ydarcsi pabotarh ¢ WHGOpMAIMEH, MPEJACTABICHHOW B
dbopme TaOIUI] WIIH THarPaMM.

B koHie 6 kiacca, ydamumecss CUCTEMaTU3UPYIOT BCE M3BECTHBIC UM METOJIbI PEIICHHS
TEKCTOBBIX 33/1a4, YTOUHSIOT U PACHUIUPAIOT CBOM MPEICTABICHUS O METOJE MaTeMaTH4EeCKOIro
MOJICJIUPOBAHUs (Ha IPUMEpPE TEKCTOBBIX 3aa4, MATEMAaTHUYECKON MOJEIIbIO KOTOPBIX SIBIISFOTCS
W3YYEHHBIE TUIIBI YPABHEHUI).

Pa3Butue uncioBOW JIMHMM B JaHHOW MporpamMMe NpoJoKaeT (a He TMOBTOPSET)
M3yYeHHEe YKce] B HadallbHOU mikone. B 5 kimacce m3ydaroTcsi OOBIKHOBEHHBIE U JIECATUYHBIE
Ipobu, a B 6 Kjacce — palMOHANbHBIE 4YKclia. B 3aBepiieHue 3HaHUSA JeTed O uuciax
CHUCTEMAaTU3UPYIOTCS, JETH 3HAKOMSTCS C UCTOPUEH Pa3BUTHS MOHATHUS O YUCIE U C METOJIOM
pacuIupeHusi YUCIOBBIX MHOXKeCTB. CTaBUTCS MpoOJieMa HEIOCTATOUYHOCTH WM3YUYEHHBIX UYHCEN
JUTSL U3MEPEHUs BEJIMUMH (HalpuMep, JIMHBI TUaroHalld KBajapaTa co CTOPOHOM 1).

Nzyuenune apudmerndeckoro Marepuana B 5—6 kiaccax HAUMHAECTCS CO CUCTEMAaTH3aIuU
W Pa3BUTHS 3HAHUU O HATYPAJIbHBIX YMCIAX, MOJIYYEHHBIX B HaudanbHOM mikoise. Ilpu stom
COBEPIIICHCTBOBAHUE BBIYUCIUTEIIBHOW TEXHUKH W (POPMUPOBAHUE HOBBIX TEOPETUUECKHUX
3HAaHUM COYETAeTCS C PA3BUTHEM BBIYHCIUTENBHON KYIbTYphl, B YaCTHOCTH C OOy4Ye€HHEM
MPOCTEUIIUM NMPUEMaM MPUKHUIKU U OIEHKH Pe3yJbTAaTOB BHIYUCIICHHH. M3ydueHne HaTypalbHBIX
YrCeN MPOJI0JDKASTCS B 5 Kllacce 3HAKOMCTBOM C Ha4aJbHBIMU MOHITHSIMHA TEOPUHU AETUMOCTH.

OC0OEHHOCTAMH COJEPIKAHUS JICTMMOCTH HATYypaTbHbBIX YHCEN SIBISETCS TO, YTO MOHATHE
JIEUTENST U KPAaTHOTO BBOJUTCSA 4epe3 MOHITHE NEeTUMOCTH uuceln; npu HaxoxaeHun HOJL
HCITONIB3YETCSl METO Tiepedopa JenuTeNield MeHbIero unucia, mpu Haxoxaeannn HOK — meron
nepebopa KpaTHBIX OONBIIEr0 YHCIA; TMOHATHE «IPOCTBIX» M  «COCTaBHBIX» HYHCET
paccMaTpuBaeTCs Kak HoOBas KiacCU(PUKAIMS HATypaldbHBIX YHCET; CBOWCTBA JACIUMOCTH
JIOKA3bIBAIOTCS HA OCHOBE YMEHHUs JEeTe [OKa3bIBaTh OOIIME YTBEPKICHHS, BBOJS
0003HaYeHMs; TTPU3HAKU JCIMMOCTH BBIBOJSATCS HAa OCHOBE MOJIEIM MHOTO3HAYHOTO YHCIIA U
CBOMCTBa JEMMMOCTH; PA3JOKEHHE Ha MPOCThIE MHOXKHUTEIW — 3TO €lle OJUH CHocod
HaXOXXJICHUS JETUTENCH YKclia U BO3MOXHOCTh HCIIOJIB30BATh PA3NIOKCHHUE IS HAXOXKICHUS
HOJl m HOK. Crenenp umcna BBOAMTCS Kak KpaTKas 3alKCh MPOU3BEICHUS OJMHAKOBBIX
MHOXHUTeNne. ClieryeT OTMETUTh, YTO B IIPOTrpaMMe aKIICHT JeIaeTCsl Ha JI0OKa3aTebHY0 0a3y.
Vuyamuecss He MPOCTO 3HAKOMATCS WM BBIBOJSAT pa3JIMYHbIE CBOMCTBA JEIMMOCTH, HO U
JIOKa3bIBalOT MCTUHHOCTh 3THUX CBOMCTB, OMHPAasCh Ha CHOCOOBI JOKAa3aTelbCTBA, M3y4CHHbBIE
paHee B TeMe «SI3bIK U JIOTHKa.

Jlpyroii KpymHbIi 070K B copepykaHuU apuMETHUECKOW JTMHUA — 3TO APOOH. YUUTEIIO



CpedHel IIKOJbl BaXXHO 3HATh, YTO B HAYaJbHOW IIKOJE JETU YK€ 3HAKOMUWIHUCH C
MHOTO3HAQYHBIMH YHCJIAMHU, TIOHATUSIMH TPAaBUIBHON W HEMPaBWJIBHOW JpoOH, CMEIIaHHOW
IpoObI0, YYHUIUCh CPaBHUBATH JIPOOM C OJMHAKOBBIMU 3HAMEHATENSIMA WM OJMHAKOBBIMU
YUCIUTEIISIMU, CMEIIaHHbIE JpOoOH, YYWIHMCh TPEeoO0pa3oBhIBATh CMEIIAHHOE YHCIO B
HEIMpaBUIbHYIO Jpo0b U 00paTHO. Bece 3T BOMPOCH YTOYHSIIOTCS, ONEPATUBHO YCTPAHSIOTCS
BO3MOJKHBIE TIPOOENBI B 3HAHUAX ydamuxcs. M3ydeHuss OOBIKHOBEHHBIX U JECATUYHBIX IpoOei
OTHECEHO K 5 Kilaccy. DTo yxke Oojiee BBICOKHMI YPOBEHb 1O CPaBHEHUIO C COACPKAHHEM B
Ha4YaJIbHOW IIKOJIE B OCBOCHUM JIPOOEH, KOT/Ia MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU HJCSMHU,
MOHATUSAMHU TeMbl. [IoHsATHE MpoLEeHTa paccMaTpUBaETCa Kak OJHA COTasl 4acTh BENUYUHBI. [Ipu
9TOM PAacCCMOTPEHHE OOBIKHOBEHHBIX IpOOEH B MOJTHOM O0BEME NPEANISCTBYET H3YUYEHHUIO
JECATUYHBIX IPOOEi, 4TO 1eeco00pa3HO C TOUKH 3PCHUS JIOTUKH M3JI0KCHUS YMCIIOBON JTHHHH,
KOrja TpaBuja JEUCTBHM C JECATHUYHBIMU JIPOOSMH MOKHO OOOCHOBATh YK€ H3BECTHBIMU
QITOPUTMAMHU  BBIMIOJTHCHHUST JICHCTBUH C  OOBIKHOBCHHBIMH ApOOSMU. 3HAKOMCTBO C
JNECATUYHBIMH ~ ApOOSMU  paCIIUPUT BO3MOXKHOCTUA JUIsl TIOHMMaHUs  0O0ydYarolIUMUCS
MPUKJIAJHOTO IPUMEHEHUS HOBOM 3alMCU TMPU H3YYEHUM [JPYIrUX MPEIMETOB U IIpHU
MPAKTUYECKOM HCIoiib30BaHuU. K 6 Kkjaccy OTHECEH HOBBIM dTanm B M3Y4YeHHMH JpoOeil, rie
MIPOUCXOUT COBEPIICHCTBOBAHNE HABHIKOB CPAaBHCHHS W TpeoOpa3oBaHUs ApoOei, OCBOCHUE
HOBBIX BBIYMCIIUTEIBHBIX AJTOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCIICHUNA, B TOM YHCIIE
3HAYEHUI BBIPAKEHUH, COAEpKAIIUX M OOBIKHOBEHHBIC, M JIECATUYHbBIC JPOOHU, YCTAaHOBIICHUE
CBSI3€M MEXJy HUMH, PAaCCMOTPEHHUE TPUEMOB pelIeHus 3a/1a4 Ha Apoou. B 6 kitacce yuamuecs
IPOJOHKAIOT paboTy € MPOLEHTOM, KaK C MOHITHEM MPHUKIAJHON MaTeMaTHKH, ydaTcs
BBIpQXaTh MPOICHTHl YHCIOM, a YHCIO — B IMPOIEHTaX, HCIOJIb30BaTh pa3HbIe (HOPMBI
BBIPQXEHHS OJHOTO U TOTO K€ U3MEHEHUs BEIMUYUHBI, CHOPMYINPOBAHHBIE 0€3 MPOILIEHTOB U C
MMOMOIIBIO MPOLIEHTOB, 3HAKOMATCS C MOHATHEM KOHLEHTPALMS PacTBOpa, YTOUHSIOT IMpaBHIIA
pelieHus 3a7a4d Ha MPOIEHTHI U 00IIyI0 (OpMYIly MPOLEHTOB, PEUIAIOT COCTaBHBIC 3a/layll Ha
MPOLEHTHI.

[ToaroroBka K M3y4EHUIO PAMOHAIBHBIX YMCEN HAYMHAETCA B 5 KIJIACCE MPU PELICHUU
3a/1a4, TJIe 1eIecCO00pa3sHOCTh BBEJECHUS OTPUIIATEIBLHBIX YUCEN PACKPBIBAETCS HA MPUMEpPax U3
OKPYKAIOIIEH KU3HU: PaCXOJ — JI0XOJ; BBIMIPHIII — IPOUTPBILI; IMOBBIILIEHUE — ITOHUKEHUE
TeMriepatypsl U T. 1. Mcmonp30BaHue KOOPIMHATHON MpPsSMOM B 6 Kjacc MO3BOJSET CO3/aTh
HaIJISIIHYIO0 ONOPY JUIsl MOHSATUS MPOTHUBOIOJIOKHBIX YHMCEIN, NMPABUJI CPABHEHHUS, CIIOKEHUS U
BBIYUTAHUS PAIMOHAIBHBIX yuces. DopMynIupoBaHUIO TIOHATHS MOJYJsS B 6 Kilacce yIemsieTcs
ocoboe BHUMaHHE, TaK KaK OHO JIEKUT B OCHOBE AQITOPUTMOB CPaBHEHHUS M aITOPUTMOB
JIEHCTBHUM C OTPULIATEIEHBIMA YUCIaMU. MOyJIb TPAKTYETCSl KAK PACCTOSHUE OT HadaJla OTCYeTa
JI0 TOYKH, 0003HAYArONIeH JaHHOE YMCIIO0 HA KOOPAMHATHOW MPSAMON. AHAIINU3 MOHSATHS MOIYJIS
MPUBOAUT K «pPa3BETBICHHOMY» ompeneieHuto Moayisa. ClokeHHe paluoOHAIBHBIX YHCEN
BBIBOJIUTCSI HA OCHOBE CIIOKEHUS «OXO0JIOBY» U «PACXO0JIOB», & OCTaJbHbIEC JECUCTBUS — UCXOMS
13 HEOOXOIMMOCTH COXPaHEHUsI CBOMCTB JIEHCTBUM C TTOJIOKUTEILHBIMH YHCIAMHU.

B 3akmroueHune 3HaHMS JETEM O UHCIAX CHUCTEMATU3UPYIOTCSA; YCTAHABIIMBAETCS
B3aMMOCBSI3b MEXIY MHOKECTBAMHU HATYpPAJbHBIX, LEJIBIX U PAMOHAIBHBIX YUCEI, CTPOUTCS
nuarpamma Diiepa—BeHHa 3TUX MHOXKECTB M CTaBUTCS TPOoOJieMa HEIOCTATOYHOCTH U3YUEHHBIX
YuCcel JUIsl BBIpaXXEHUs JJIMH OTpe3koB. Hampumep, n0Ka3bIBae€TCs, 4TO PAlMOHAIBHBIX YHCEN
HEJOCTATOYHO JIJISl BBIPAXKEHUS ITTMHBI IMaroHalld KBaJpaTa co CTOPOHOU, paBHOM 1.

VYyamuecs B 6 Kjacce U3y4arOT BCE JCHCTBHS C pallMOHATBLHBIMUA YHCIAMHU U y4aTCsl MX
NPUMEHSTh CO BCEMH W3BECTHBIMU YHCIAMHU: IENBIMH, JIPOOSMHU, NECATUYHBIMU APOOSIMU.
N3yuenne panmoHaNbHBIX YHCET HAa ATOM HE 3aKOHYHTCS, a OyIeT MpPOJODKEHO B Kypce
anreOpbl 7 Kjlacca, 9TO CTaHET CIEAYIOUIUM MPOXOJOM BCEX MPHUHIMIHUAILHBIX BOMPOCOB, TEM
caMbIM pazJieJieHue TPYAHOCTEH oO0JerdyaeT BOCIPHUATHE MaTepualia, a paclpeeieHHe BO
BPEMEHH CIIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

B paboueit mporpamme mpemycMoTpeHO — (opMHUpOBaHHE  MPOMEAECBTHYECCKUX
anrebpandeckux mnpencraBieHuii. C OyKBeHHBIMU O0003HAYCHUSIMH BEJIMYMH JETU 3HAKOMSTCS
yK€ B HauallbHOM MIKoyie. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCIAa B 3aBUCUMOCTH OT



MaTeMaTHYECKOr0 KOHTEKCTAa BBOJUTCS MOCTENeHHO. B 5—6 kiaccax OykBeHHash CHMBOJIMKA
HIMPOKO HCIOJIb3YeTCsl MPEeXkAe BCEro MJs 3amucH OOIIMX YTBEPXKACHUM U TPEASIOKEHUH,
(dopMyI1, B 4aCTHOCTH JJISl BBIYMCICHUS T€OMETPUUYECKUX BEIUYMH, B KQUECTBE «3aMECTUTEIISD)
ymcna. Takoe MoHMMaHHe OYKBbI B MAaTEMaTHUYECKOM SI3bIKE IMO3BOJISIET y4yalllUMCS MPOBOAUTH
JIOTUYECKOE JI0KA3aTeIbCTBO CBOMCTB M IIPU3HAKOB JEJIIMMOCTH, CBOMCTB IpPONOPLUUNA U [Ip.
Hcnonp3oBanne OyKBEHHBIX O0O3HAUECHUU MO3BOJSET TAK)KE CTaBUTh BOIPOC O MOCTPOCHUU
dopMyn 3aBHCHUMOCTH MEXIy BEIUYMHAMH. 3aBHCHUMOCTH 33Jal0TCS aHAIUTHYECKUM,
TaOJIMYHBIM M rpaduueckuM crocobaMu, J1€TH TPEHUPYIOTCS B Iepexoie OT OAHON (GopMbl
3aJaHusl 3aBUCHUMOCTH K Jpyroil. CucremaTnueckas paboTa ¢ KOHKPETHBIMH 3aBUCHMOCTSIMHU
NPUBOJIUT YYalIUXCSl K OCO3HAHHUIO 11€JecCO00pa3HOCTH BBEACHUS OOIIEro MOHATUA (DYHKUHUU.
Taxum 006pazom, oHU 3(H(HEKTUBHO TOTOBATCS K M3YUCHUIO CHCTEMATUYECKOTO Kypca anreOphl B
CTapILINX KJIaccax.

Camoe cepbe3HO€ BHUMAaHHE YACNSIETCS B 5—0 KilaccaX pa3BUTHUIO JIOTUYECKOW JIMHUH.
OmauyumenvHot wepmot OAHHOU Npocpammsl SBISAETCA TO, YTO JIOTHYECKUH Marepuai
pacmojaraercsi He OTIENbHbIM OJOKOM, a BBOAMTCS IOPLUMOHHO, 4allle BCEro Ha
HEMaTeMaTUYeCKOM Marepuane. TakuM 00pa3oM, JIOTMKO-S3bIKOBAsi JIMHUS Pa3BEPTHIBACTCS B
[EMOYKY B3aUMOCBS3aHHBIX BOIIPOCOB: MAaTEMaTHYECKUH S3BIK — BBICKA3bIBAHUS —
JI0KA3aTeNbCTBO — METOJIbI TOKA3aTeIbCTBA — OIPEIEeJICHHs] — PaBHOCHIIbHBIE MPEIJIOKEHUS
— OTpHUIIaHHE — JIOTUYECKOE CJIECTBUE — Teopema. [Ipu 3TOM HOBbIE JTOTHUECKHUE TIOHATHUS U
OTHOILICHHSI BHAYaje BBHIMOJHAIOT CAMOCTOSTENBHYIO POJIb Kak OOBEKTHI M3Y4YCHHS, a 3aTeM
MOMYMHEHHYIO, CIYKEOHYIO pPOJIb MpPU PEIICHUH 3a7ad B CBSI3U C PACCMOTPEHUEM YHCTO
MaTeMaTHYECKUX BOIPOCOB.

B xypce «MartemaTuka. 5—6 kiacchl. YIIyOJI€HHBIH YPOBEHBY MPEACTaBICHA HArJIsAHAS
TeOMETpHs, HampaBlIeHHAas Ha pa3BUTHE OOpPa3HOrO MBIIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHus1, N300pa3UTEIbHBIX YMEHUNA. DTO BaXKHBIHM ATall B U3yYCHUU T'€OMETPUHU, KOTOPBIH
OCYIIECTBIISIETCS Ha HArJISAHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCs Ha HArsIHO-00pa3Hoe
MbllIeHHe oOyvaromuxcs. bomnbiias posib OTBOAWUTCS NPAKTHUECKOW JAEATENbHOCTH, OMBITY,
AKCIIEPUMEHTY, MozenupoBaHuio. OOyuaronecss 3HaKOMATCS € T€OMETPUUYECKUMHU (hUrypamu
Ha TIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIIMMHI KOHDUTYpallusiMH, ydaTcs n300pakaTh UX
Ha HEJTMHOBAHHOM W KJIETYaTOW OyMmare, paccMaTpHUBAIOT MX MPOCTeiIMe cBoicTBa. B mporecce
U3y4eHHs HarJSAHOM IeOMEeTpUM 3HAHUS, MOJIydEeHHbIE OOYyYaloUIMMUCA B HAYaJbHOW INKOJIE,
CHCTEMATH3UPYIOTCS W PACHIMPSIOTCS, a WCCIEJAOBAaHHE CBOMCTB T'€OMETPUYECKHX (GUTYP
npojoipkaeTcss B 5—6 Kiaccax: ydwalluecs OTKpBbIBAIOT JJisi ce0sl pa3iuyHble CBOMCTBa
TPEYroJbHUKA ¥ MPSIMOYTOJIBHHKA, MapajielorpaMMa M Tparelud, OKPY>KHOCTH M Kpyra | JIp.
[Tpu 3TOM paccMaTpuBarOTCS HE TOJBKO IMJIOCKUE, HO U NMPOCTPAHCTBEHHbIE (UTYypHl — ILIap,
cdepa, UIUHAP, KOHYC, MUPAMUAA, MHOTOTPAaHHUKH. DTO MOMOTAET MM, C OJHOW CTOPOHBI,
OOHApPYXUTh KPacoTy I€OMETPUYECKHUX (aKTOB, a C APYrod — OCO3HATh HEJOCTATOYHOCTb
CBOMX 3HAHUU JJI UX JIOTUYECKOI0 000CHOBAHHUS, JOKAa3aTeNIbCTBA.

B 6 knacce yuamuecs npuoopeTaroT 60j1ee CUCTEMHBIN OIBIT HOCTPOSHUH C
MOMOUIbIO LIUPKYJIS U JIMHEWKH, UCTIOIb3YIOT T€OMETpUUYECKUE TTOCTPOCHUS I 10Ka3aTeIbCTBa
YTBEPXKICHUN U JJIs1 BHIOJHEHUsI TpeoOpa3oBaHuil pUryp Ha IIOCKOCTH (IIOBOPOTA, OCEBOM U
LEHTPaJIbHOW CUMMETPUH, NapauieIbHOro neperoca). OHU 3HAKOMSTCS C MHOTOIpaHHUKAMU,
CKJIEMBAIOT M3 Pa3BEPTOK HUX MOJENH, MPUOOPETAIOT OMBIT MOCTPOEHUS MPOCTEUIINX CEeYeHUH
Ky0a ¥ MPOeKINi MPOCTPAHCTBEHHBIX T€OMETPHUECKUX UTYP.

Bce 310 ObGecneurBaeT KayecTBEHHYIO MOATOTOBKY K M3YYEHHIO CHCTEMHOIO Kypca
reoMeTpuu B 7—9 kiaccax.

O01mme MOAX0AbI K OPraHU3AUUH AeATEJILHOCTH 00y4al0IIUXCH

OO6pa3zoBaTenbHBIA MPOIECC Ha YIIIYOJICHHOM YPOBHE HM3YYCHHS Kypca MaTeMaTHKH
CTPOMTCA HAa OCHOBE JHMJAKTHUYECKOM CcHUCTeMBbl JedarenbHocTHOro merona JI. I'. Ilerepcon,



peanu3yonied CUCTEMHO-ACATEIbHOCTHBIM MOAXO0A. YPOKH ONUPAIOTCA Ha JUIAKTHYECKHE
NPUHIUIIEL (OesimenbHOCmu, NCUXOA02UYECKOU KOMMOPMHOCIU, HenpepbuleHOCMU, MUHUMAKCA,
8APUAMUBHOCIU, YETOCMHOCMUY, MBOpHecma8d) W TEXHOJIOTHIO JEATeIbHOCTHOTO METO0/1a
00y4eHusl.

OOydeHne BeleTCsS Ha BBICOKOM YPOBHE TPYAHOCTH (YPOBHE «MaKCHMyMay), TO €CTh
B 30HE OJMKAWINEro pa3BUTHS HAUOOJee MOATOTOBICHHBIX JETECH, HO MPH 00SI3aTEIILHOM Yy4eTe
WHIUBUIYAJIbHBIX OCOOCHHOCTEH W BO3MOXKHOCTEH JeTei, (GOpMUPOBaHUH y KaXJ0ro peOeHKa
MO3HABATEJIbHOW MOTHBAIIMU, BEpbl B ce0s, B CBOM CHJIBl. BMecTe ¢ TeM BBICOKHH YPOBEHB
MojJlauu MaTepHuajia paccCMaTpPHBAETCs HE Kak 00si3aTebHOE TpeOOBaHWE, a KaK IPEIJIOKCHHE,
KaK 803MOJCHOCMb NOCTHKCHHSI yCIieXa, MPEAOCTaBICHHAS KaX/JI0My peOeHKY U moOykIaromas
ero k xaeicrturo. [lo3ToMy yuuTenb NOJDKEH 3aMETHTh W TOAJEpXKaTh JOOOH, MycTh Haxke
caMblii MaJieHbKUH ycmex peOeHKa — €ro akTUBHOCTh, BKJIIOUYEHHOCTh B IMPOIECC IMOUCKA
pelleHus, ero BEpHOE CYXKICHNE W TPOCTO MOMBITKY BBIIBUHYTH COOCTBEHHYIO TUIIOTE3Y.

PaGota Ha BBICOKOM YPOBHE TPYJHOCTH 0OSI3aTENILHO JOJKHA COYETAThCS C CO3TaHHEM
B KJlacce aTMochepbl OBEpHsi, YBaXXEHHS, H0O0POKENaTeNIbHOCTH, MO3BOJSIONICH MOBEPUTH
B CBOM CHJIBI M TI0-HACTOSIIEMY «PACKPBITHCS» KAXKIOMY YUYEHUKY. B mpoTuBHOM ciydae
0o0ydeHue moTepseT il peOCHKa JTMYHOCTHBIN CMBICII, U IIKOJa HE CMOET BBINOJIHUTH CBOEH
IJIABHOM MUCCUU — MTOMOYb €MY JIOCTUTHYTh CBOETO MHANBUIYAJIBHOIO MaKCUMyMa.

OO6pazoBaTenbHbIN MpoIecC IpU yriIyOJIEHHOM YPOBHE U3YU€HUS MAaTEMATUKH CTPOUTCS
C UCIOJIb30BaHHUEM aBTOPCKON TEXHOJIOTHH JAEITeIbHOCTHOTO MeTo1a 00ydeHusl. DTO MO3BOJISET
BOBJICKATh JICTEM B MAaTEMaTHYECKYIO JIEATEJbHOCTh I10 PEIICHHIO 3a/lad TOBBIIMICHHOU
TPYIHOCTH U JIOKA3aTEJIbCTBO CBOMCTB U YTBEpPXKICHUM, pa3BUBaTh HX MBIIUICHHE,
KOMMYHHKATHBHBIC W TBOPYECKUE CIIOCOOHOCTH, (OPMHPOBATH Yy HHUX CHUCTEMHBIA OIIBIT
CaMOCTOATEJIbHBIX OTKPBITUH U PEIICHUS HECTaHJAAPTHBIX 3a/iady, BOCHUTHIBATH JMYHOCTHBIE
KauyecTBa, TIOMOTAOIIME B YUYEHUH U B JKU3HU (Bepa B ceOsl, aKTUBHOCTb, CAMOCTOSATEIHHOCTbD,
[EJICYCTPEMIICHHOCTh M YMEHHE YYUTHCA B 11e70M). TakuM 00pa3oM, CO37ar0TCs HEOOXOAUMbIE
YCJIOBHS JIJISl IOCTHKEHUS IMIKOJIbHUKAMHU BBICOKOTO YPOBHS HE TOJBKO MPEIMETHBIX 3HAHUH T10
MaTeMaTHKe, HO U METaNPeAMETHBIX U JIMYHOCTHBIX PE3YJIbTATOB 00Pa30BaAHUA.

MecTto B yueOHOM MJ1aHe

CornacHo yuyeOHOMY MaHy B 5—6 Kiaccax H3ydaeTcsl WHTETPUPOBAHHBIA TNpeaMeT
«MareMaTuka», KOTOpPBIM BKIJIIOUaeT apupMETHUECKH MaTepuaia U HarjasAHYyI0 T'€OMETpHUIo, a
TaK)Ke MPONEJAEBTUYECKNE CBEACHUS U3 anreOpbl, 3JEMEHTHI JIOTUKM M Hayalla ONHcaTelbHON
CTaTUCTUKH.

VY4eOHbIi TU1aH Ha YTIyOJIeHHOE U3YYeHHEe MAaTeMAaTHKU B 5—6 Kitaccax OTBOAMT 6 y4eOHBIX
YacOB B HEJIENIO B TEUCHHUE KAXKOTO rofa o0ydeHus, Bcero He MmeHee 408 ydeOHBIX 4acoB.



COJAEP)KAHUE ITPOI'PAMMBI

(Kypcueom ommeueno cooeprcanue, 3a cyem KOMOPO20 ynybasemca 0a308vlil Kypc
MamemMamuKu,)

5 kaacce

Pewennue mexkcmoevix 3aoau
Mamemamuueckuil a3viK

Matematuueckre BbIpaK€HHUS. 3amuch, YTEHUE M COCTABIICHHWE BbIpaK€HUI. 3HAUeHUE
BbIpak€HHs. UHCIIOBOE BBIpAKECHHUE. BBIUMCICHHE 3HAYEHUN YUCIOBBIX BBIPAKEHUM; MOPSAIOK
BBIMIOJHEHUsT  JeiicTBuil. Mcrnonp3oBaHuMe TMpH  BBIYUCICHHUSX  IEPEMECTHTENBHOTO U
COYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOKEHUS M YMHOXKEHUS, PaclpeleUTeIbHOTO CBOICTBA
YMHOXEHHUS.

Maremarnueckue wmojmenu. IlepeBoj ycioBHsI 3aJadydl HA MaTEMaTHYCCKHHA SI3BIK.
Ilocmpoenue modenu 6 6ude K8aAOpAMHO20 YPABHEHUS, NPeOCMmAaBIeHHO20 NPOU3BEOeHUEM
(nponedesmuka pewienusi 3a0a4 ¢ NOMOwbIO Keaopamno2o ypasHenus. llocmpoenue moodenu 6
8Ude 08YX VpAGHEeHUll ¢ 08YyMs NepeMeHHbIMU (nponedesmuka cucmem ypasHenuti). Pabota c
MaTeMaTHYECKUMHU MOJCIAMU. Memoo npob u owubox. Memoo nepebopa. Memoo eecos.

Pemenne TekcToBBIX 3amau apudmeTrndeckuMm crmocobom. PereHune jmormueckux 3aad.
Pemenune 3amau nmepebOpoM BceX BO3ZMOKHBIX BapHAaHTOB. Vcmonb30BaHue MpH PEUICHUH 3a/1a4
TaOJIMI U CXEM.

Ilocmpoenue obwezo aneopumma pewleHus 3a0a4 MemoooM MaAmMemMamuyeckKo2o
MOOENUPOBAHUSL.

Pemenne 3amau, conaep)kKalux 3aBUCHMOCTH, CBSI3bIBAIOIINE BEIUYHHBI: CKOPOCTb,
BpEeMsl, PACCTOSIHHE, IICHA, KOJUYECTBO, CTOMMOCTh. EJIWHHIIBI M3MEpEHUs:: MaccChl, 00BEMA,
IIEHBI, PACCTOSIHUSI, BPEMEHHU, CKOpocTH. CBS3b MEXIy EAMHHUIIAMU W3MEPEeHUS Kaxaon
BCJTMYMHEI.

Pemennie ocHOBHBIX 3a/1a4 Ha qpooH (B TeMe «Jpodu»).

3aaun Ha COBMECTHYIO paboTy (B Teme «podu»).

[IpencraBienre MaHHBIX B BUAE TaOMUI], CTOIOYATHIX aUArpamMMm (COMYTCTBYIOIIEE
MOBTOPEHHE B TEUCHUE BCETO Kypca).

SA3pik u noruka. BeickasbiBaHUS. Beedenue nonamuti «mema» u «pemay. OoOme
YTBEPXKICHUS. Beedenus 6uda ymeepicoenus, nouamue KoHmpnpumepa. Beedenue euoa
ymeepoicoenus,  00KaA3amenrbCcmeo UCMUHHOCMU —MemoooMm nepebopa. YTBEPKIEHUS O
cymectBoBaHuH. CrocoObl J0Ka3aTeNbCTBa OOMIMX YTBepkIeHu. BBeneHune o0003HauEHUH.
Hokazamenbcmeo u onpoegepiiceHue BblCKA3LIBAHUL pPA3HO20 BUOA (YACMHBIX, 00WUX, O
cywecmeosanuu). Ilpobnema Ookazamenvcmea o00weeo ymeepicoeHus Ha OeCKOHeUHOM
MHOICECTEBE.

OcHoOBHbBIE cojlepKaTe/IbHBIE 1[eJIH:

— chopmupoBaTh npeocmasgieHue 0 MaTeMaTHUYECKOM METOJI€ MCCIIEOBAaHUS PEabHOTO

MUDa;

— noeémopumsv W3BECTHBIE W3 HAYaJbHON IIKOJBI METOABI pabOThl ¢ MaTeMaTHYECKUMHU

MOJICTISIMU;

—  NO3HAKOMUMb ¢ METOJOM MPOO U OMHMOOK U METOZOM Iepedopa.

Hamypanvusle uucna u Hyas (CONYTCTBYIOLEE IOBTOPEHHE 10 TeMbl «Jlpoouy,
CUCTeMaTH3aIlHs B HaUaie TeMBI «J{po0Ou»).

Harypanbnoe uncno. Psan vatypanenbix uncen. Yucio 0. M300pakeHne HaTypalbHBIX
4KCeJl TOYKaMU Ha KOOPJAMHATHOU MPSMOM.

[To3unmonHas cucrema cumcieHus. PuMckas Hymepauus Kak MpUMEpP HEMO3WIMOHHOU
CUCTEMBI cunciieHus. [lecsaTuuHas cucteMa CYUCIICHHUS.

CpaBHeHHE HaATypallbHbIX YHCEN, CpaBHEHUE HaTypalbHbIX uHced ¢ HyléM. CrocoObl
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cpaBHeHUs. OKpyTJIeHHE HaTypaJbHbIX YUCEIL.

CnoxxeHue HaTypaJbHBIX YHCENI; CBOWCTBO HYyJsSl INpPU CIOKEHUU. BblunmTaHme Kak
neiicTBue, 00paTHOE CIOKEHUIO. Y MHOXKEHUE HAaTypPaTbHBIX YUCEN; CBOMCTBA HYJS M €JMHHILIBI
npu yMHOXKeHUHU. [leneHue kak JercTBHe, 0OpaTHOE YMHOXKEHHIO. KOMITOHEHTHI ICHCTBUH,
cBsi3b Mex1y HuMH. [IpoBepka pesynbprara apudmernueckoro neiictus. Ilepemecturensnoe u
coueTaTesbHOe CBOWCTBA (3aKOHBI) CJIOXKEHUS M YMHOXXEHHUS, PacHpeleUTeIbHOE CBOHCTBO
(3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB /Ui 0003HAYEHHs] HEU3BECTHOI'O KOMIIOHEHTA U 3allMCU CBOWCTB
apuQMeTHUECKUX ICHCTBUH.

JHenumocmo namypanvHuix yucen

Henutenu u xkpatHsie yncia. [Ipoctsie U coctaBHble ynciaa. OcoOblil cTaTyC €AMHUIIBL.
Tabmuiel MpoCTHIX YKcen U pemero DpatoceHa. beckOHEUHOCT, MHOMKECTBA MPOCTHIX YUCEIL.
Jenumocts npowusBeneHus. JleauMOCTb CyMMBI M pa3HOCTH. PaznoxkeHwe Ha IpOCThIE
MHOkuTenu. Hanbonpmmii o0muii nenutens. HanMenslee obiiee KpaTHOE ABYX U HECKOJIBKUX
ymcesl. Pa3znuuHbple crocoObl HAaXOXKAEHWS HaWOOJbIIEro OOILIEro JAEIUTENs U HAaUMEHbILEro
obmiero kpatHoro. CBsi3b Mexay HauOONbIIUM OOLIMM JAETUTeNIeM, HAaUMEHbBIIUM OOIIUM
KPaTHBIM U IIPOU3BEACHUEM ABYX YMCell. B3anMHO IIpocThie yncia.

CreneHb ¢ HaTYpalbHBIM MOKa3aTeneM. Mcnonv3zosanue cmenenu npu Haxodcoenuu HOJ
u HOK yucen ¢ nomowpio pasnodicenus Yucia Ha npocmole MHOMCUmeny. 3auch YUcia B BUJIE
CyMMBl pa3psAIHBIX ClIaraeMbIX. JIONOJHHUTENBHBIE CBOMCTBA YMHOKEHHMS M JCIICHUS.
okazamenvcmeo npusHaka oerumocmu npouzgedeHus. /JoxazamenbCmeo npusHaKa 0eaumMocmu
cymmbl u pasnocmu. Jokasamensbcmeo c80UCME YMHONCEHUS U OeNeHUS.

[Ipuznaku ngenumoctu Ha 10, va 100, na 1000 u 1. n.,, Ha 2, 5, 10, 3, 9, 25, 8, 125.
Henenne c¢ ocratkoMm. Hcnonvszoeanue 3HaAKa PAGHOCUNLHOCMU 6 3ANUCU  NPUSHAKOG.
okazamenbcmeo npuzHaKos 0eaumocmu.

UucnoBoe BbIpakeHHE. BBIUKMCIIEHHE 3HAYEHWM 4YHUCIIOBBIX BBIPAXKECHUMN; TMOPSIOK
BBINIOJHEHUS  AeiicTBui. lcmosnp3oBaHuMe IIpU  BBIUMCICHMSX IMEPEMECTUTEIBHOTO U
COYETATEeJIbHOTO CBOWCTB (3aKOHOB) CJOXEHHUS M YMHOXKEHUS, pacIpeeIUTEeIbHOr0 CBOMCTBA
YMHOXXEHUS. (CONYyTCTBYIOIEE TOBTOPEHNE B TEUEHHUE BCETO Kypca).

PaBHOCWIBHOCTD mpeioKeHUN. Hcnonvzosanue 3HaKa < NpU  3aNUCU  PABHOCUTLHBIX
npeonodcenuti. Onpenenenus. [locmpoenue onpeodenenuii. OCHO8HbIE NOHAMUAL.

OcHoBHbBIE coaecpRaTeJIbHbIC HEJIN:

— noémopums 3HaHUS O HATYPAJIbHBIX YHMCIAaX U UX CBOMCTBAX;
— NO3HAKOMUMb C TIOHATUSAMHU, CBS3aHHBIMU C JEJIMMOCTBIO YHCEIT;
— 10020mo6UmMb TEOPETUYECKYIO OCHOBY JIJIsl U3YyUE€HHUsI OOBIKHOBEHHBIX APOOEH.

Jlpoou

HatypanbHble uncia (cuctemarusaius 3HaHuil).

IIpencraBnenue o qpodu kak crnocoOe 3armucu 4acTu BeMMYUHbI. OOBIKHOBEHHBIE POOU.
[TpaBuiibHBIE U HEMpaBUIbHBIE IpoOH. CMelIanHas Ipo0b; MpeIcTaBlIeHHe CMEIaHHON TpooH B
BUJIC HENpPaBUJIBHON JpoOM M BbIIENEHHE IIeJIOW YacTH YWCIa W3 HEMpPaBWIBHOM JpoOu.
N3o0pakenne npobeit ToOUKaMu Ha YUCIOBOM TIPSMOIA.

OcHoBHOe cBoiicTBO npobu. Cokpamenue npobeit. IlpuBenenue apoOHM K HOBOMY
3HaMmeHateno. CpaBHeHue apobeit. CpasHenue opobell ¢ NOMOWbIO «NEPEKPECMHO20 NPABULAY.
«Xumpuviey» npuémbi.

CrnoxeHre W BBIYMTAHHUE ApoOed. YMHOXKEHUE U JieJieHue Jpobeil; B3auMHO-00paTHbIE
npobu. Haxoowcoenue snauenus OpoOHO20 8bIpAdiCEHUs C NOMOUWbIO Nepexooa K HAmypaibHbIM
yucnam. HaxoxieHue 4acTu 1eJI0T0 U LIEeJIoro 1o ero yacTu. HaxoxxaeHue yacT, KOTOPYIO OJTHO
YHCIIO COCTABISET OT Apyroro. CocTaBHbIE 3a/1a4u Ha TPOOH.
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OcHOBHbBIE coaepkaTeJbHbIC EJIN:

—  cpopmuposams TOHATHA NIpoOW, NMPAaBWIFHONH W HENPaBWIBHOM ApPOOM, CMeEIIaHHOU
npobu;

— @blpabomamb TPOYHBIC HABBIKM YTEHHUS, 3allUCH, CPaBHEHHUS M BBIYHMCICHUN C
OOBIKHOBEHHBIMH JIPOOSIMU M CMEIIaHHBIMU JIPOOSIMH;

—  NO3HAKoMums C HOBBIMHU NPHEMaMH PEIIeHHs 3a7a4 Ha Ipodu;

—  no8mopums 3a/1a4M Ha COBMECTHYIO paboTy.

Hecamuunwvie opoou

Hecsituunas 3amuck npobeit. [IpeacraBnenue AecsITHUHON ApoOu B BUIE OOBIKHOBEHHOM.
N3o0pakeHne ACCATUYHBIX IpoOel TOYKaMHM Ha YHMCIOBON mpsiMoi. CpaBHEHHE ACCATHYHBIX
TIpoOeii.

ApudmeTrnueckue ACUCTBUS C JECATUUYHBIMU JPOOSMU. Bwulisod npasuna croscenus u
BLIUUMAHUSL 0eCAMUUHBIX OpOOeU, UCNONL3YS NPABUNO CLONCEHUS U BbIYUMANHUL CMEULAHHbIX
Opobeti. Bvi6o0 npasuna ymuodiceHuss u oeieHus oecamuuuwvix Opoodeti na 10, 100, 1000,
UCNONB3YSL NPABUNLO YMHOJCEHUSL U OelleHUss 0ObIKHOBEHHOU OpoOU HA HAMYPAIbHOE YUCTO.
Bv1600 npasuna ymmosicenusn oecamuunvix opoobetl, UCNONb3Ys NPABUTLO YMHONCEHUSI CMEULAHHBIX
opobeti. Bvisoo npasuna Oenenus Oecsamuunvlx Opobell HA HAMYPAIbHOE YUCTO, UCNOTb3YS
npasuio OeleHuss CMewlaHHou Opodbu Ha Hamypaibhoe uucio. Bvlieoo npasuna Oenenus
decamuunblx Opoobeti, UCNOIb3Ys OCHOB8HOe c80UcmB0o Opoou. OKPYTIICHUE IECATUYHBIX IPOOCi.

OcHoBHBIE co/ieprKaTeIbHbIe HeJn:

—  chopmuposams IOHATHE ACCATUIHON IPOOH;

—  gvlpabomams TPOYHBIC HABBIKM UTCHHS, 3alUCH, CPAaBHCHUS W BBIYHCICHUU C
JECSITUUHBIMA JIPOOSMH, HABBIKM MpPeoOpa3oBaHHUs M JAEUCTBUH C HMEHOBaHHBIMHU
YHCIIaMU;

—  @blsecmu TIPAaBHUJIA OKPYTJICHUS YMCEI, YCIOBUS TIPpeoOpa3oBaHus Ipo0ei U3 NeCATUIHON
B OOBIKHOBEHHYIO U 00paTHO;

—  cghopmuposams ymeHre IPUMEHSATH 3TH TIpaBUIia B Ipoliecce mpeodpa3zoBanust 1poOeid.

Haznaonan ceomempus

C »TuM MaTepHalioM ydaiuecs: paboTaroT Ha IPOTSKEHUH BCETO Kypca — OH MOXKET ObITh
COJIEp’)KaHUEM M3Yy4aeMOM TEMBI, a TAKXKE MpeJIaracTcs Ha ypoKe JJIsl 3Tala NOBTOPEHUS.

Harnsnuele npeacraBneHuss o ¢urypax Ha IUIOCKOCTU: TOYKa, MpsMas, OTPE3OK, JIyd,
yroJ1, JIOMaHasi, MHOIOYT OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTB, KPYT.

JUlnHa OTpe3Ka, METpUYEeCKHEe EeAWHMIBI JUIMHBL. J[IuHA JIOMaHOW, MepuMeTp
MHOTOYTOJIbHUKA. 1I3MepeHne n NocTpoeHne YIJIOB ¢ IOMOIIbIO TPAHCIIOPTHUPA.

Harnsnaeie npencrasienus o Gpurypax Ha INIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIbHUK,
KBaJpaT; TPEYTOJIbHUK, O PAaBEHCTBE (pUryp.

N3o06paxenue ¢uryp, B TOM ymcie Ha kierdaroil Oymare. [loctpoenune xoHpurypauuit
U3 yacTed MNpsMOi, OKPYXHOCTH Ha HEITMHOBAaHHOW M KierdyaTtod Oymare. Mcmoib3oBaHue
CBOICTB CTOPOH U YIJIOB MPSMOYTOJbHUKA, KBaJIpaTa.

[Inoujanp NpsAMOYTOIbHUKA M MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIbHUKOB, B
TOM uucie Guryp, nu300pakEHHBIX Ha KiieTyaTol Oymare. EnnHuIIbI U3MepeHus TIoaiu.

Harnsinaele  mpenacTtaBiieHHss O  IPOCTPAHCTBEHHBIX — (Urypax: MPsIMOYTOJIbHBIN
napajuienenunen, Ky0, MHOTOrpaHHUKU. M3o00pakeHue MNpoCTEHIIMX MHOTOIPaHHUKOB.
Pa3éptku kyb6a u mnapamuienenunena. CosnaHue Mojeneil MHOTOrpaHHUKOB (U3 Oymaru,
IIPOBOJIOKH, TUTACTUIIMHA U JP.).

O06BEM PSIMOYTOJILHOTO TTapayUiesenuneaa, kyoa. Equauiiel msmepenus: oonéma.
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6 KJIacc

Yucna u oelicmeus ¢ HUMU

Hamypanvnsie uucna

Apudmerndeckre JCUCTBUS C MHOTO3HAYHBIMH HATYPaJTbHBIMH YHCIaMH. UHUCIIOBBIC
BBIPOKCHHMS, TIOPSAJIOK JCUCTBHI, MCIOJIb30BaHUE CKOOOK. VCImoab30BaHWE NP BBIYUCICHHSIX
MIEPEMECTUTEIBHOIO U COYETATEIIBHOTO CBOMCTB CIIOKEHUS U YMHOXKEHHUSI, PACIIPEACITUTEILHOTO
CBOICTBa yMHOXEHUS. OKpYIJICHUE HAaTYpaJIbHbIX YHCEI.

JlenuTenu W KpaTHbIC YKCIA; HAMOONBIIWMK OOMIMIA JeNuTedh M HaWMEHbIIee oOIee
KpaTtHoe. JleTMMOCTh CyMMBI U TpOU3BeAeHUsI. JleJIeHre ¢ 0CTaTKOM.
[To3uumoHHble cucTeMbl cuuciieHUs. JlBomuHas cucteMa cuucieHus. llepeBon aecsaTuuHOM
3aMKMCH YHCeIT B JBOMYHYIO U OOPATHO.

Jpoou
OObIKHOBEHHas 1poOb, OCHOBHOE CBOWMCTBO JIpoOH, cokpaieHue npodeil. CpaBHeHUE U

yrnopsigodnBaHue Apobeid. Pemenne 3agau Ha HaXO0XAEHUWE YAaCTH OT LIEJIOTO U IEJNOro MO €ro
yactu. J[poOHOEe umMcino Kak pesynpTar neneHus. llpeacraBieHue AECATUYHON IpoOH B BUjE
OOBIKHOBEHHOW JIpOOM U BO3MOXKHOCTH IMPEJICTaBICHHS OOBIKHOBEHHOW JpoOM B BHIE
necaTHIHol. JlecsTuyuHble ApoOM M MeTpuyecKkas cucremMa mep. ApudMeTrndeckue JASHCTBHUS U
YHCIIOBBIE BBIPAXKECHHS C OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMH.

CoBMecTHBIE JEUCTBUSI C OOBIKHOBEHHBIMH U JCCATHUYHBIMU ApoOsimMu. [lepexod «
HamMypanibHblM — YUCTIAM. HUcnonvzosanue  ceolicme  apugmemuveckux — Oelicmeuil.
Ilpeobpazosanue wuciogvlx OpobHbIX Gbipadcenutl. Bvigod ¢hopmynvl cpedneil ckopocmu uepes
cpeonee apugpmemuuecxoe. Cpennee apupMeTHIECKOE.

Otnomenne. [enenne B maHHOM oOTHomeHWd. Macmrad, mnponopius. OcHOBHOE
cBoiicTBO mponopunu. Haxoxnenue HeusBecTHOro wieHa mnponopuuu. CpoiicTBa u
npeoOpa3zoBanue mpomnopuuii. Cnocobsl npeobpazosanusi nponopyuti. 3aBUCUMOCTH MEKIY
BennunHaMu. [Ipsimas u oOpaTHas TPOMOPLMOHANBHOCTb. Ancopumm onpeoeieHus 6uod
3a8ucumocmu.

I'paduku npsmoit 1 06paTHOM MPONOPLIMOHATIBHOCTH.

[Iponopunonansuoe nenenue. CrnoocrHoe nponopyuonanvroe Oenenue. [lpumeHeHue
MPOTMOPLUH MPU PELICHUH 3a/1a4.

[TonsiTue nporieHTa. Beiuucienre npouenTa oT BEIMYKUHbBI U BETUYUHBI 110 €€ MPOLEHTY.
BripaxkeHue TpOIEHTOB NECATUYHBIMU ApoOsimu. PemieHue 3agad Ha MpolLEeHTHL. BripakeHue
OTHOIIICHUSI BEJIMYUH B TpoleHTax. [IpocToil mponeHTHBIM poct. [locmpoenue ¢hopmynv
npocmoeo npoyeumnoz2o pocma. CHOXHBIA TPOIEHTHBIH pocT. [locmpoenue gopmynv
CIIOHCHO20 NpoYyeHmHo20 pocma. Pewenue 3a0au Ha npoyenmul, UCNONb3YSL YOPMYTY HpOYeHma.

Ilonoscumenvuvie u ompuyamenvHovle YUC1a

[onoxurensHble M OTpULATENbHbIE Yncha. Llensle n panuoHanbHble yncna. CoBnajeHue
MOHATHI «HATypaJIbHOE YHUCIIO» M «ITOJIOKHUTEITBHOE Iel0e YHCIo». MOAylb palMOHAIBLHOTO
quciIa, TeOMETpUUECcKasi HHTEPIPETaluss MOAYN yucha. [ eomempuyeckutl CMblcii onpeoeneHus
Mooyns. Aneebpauveckoe onpedenenue mooyns. Koopnunarnas npsmas. M3o0pakenne yncen Ha
KOOPJAMHATHOMU IIPAMOM. UUCIIOBBIE IPOMEKYTKH.

CpaBHEHHE palMOHAIBHBIX YHced. ApudMeTHuecKkue NEHCTBUS C IMOJIOKUTEIEHBIMU H
OTPHUILIATENIbHBIMUA YMCHaMU. Aneebpauueckas cymma. Onpeodenenue 6blMUMAHUSA, UCNONb3YS
aneebopaudeckyro cymmy. Bwvisoo npasuna ymmoocenus uucen ¢ pazmvlmu 3Hakamu. Bvieoo
npasuna OeneHuss, UCNOb3Ys onpedeieHue oerumocmu. Bvlieoo npasuna packpvimus ckobok,
UCNnoOL3Ys Npasuna npudasieHuss Cymmsl K YUCAY U GblYUMAHUL CYMMbl U3  YUC]A.
Hcnonvzoeanue pacnpeoeiumenbHoco C8OUCMBA Npu HOopMyIuposKe npasula pacKpulmus
CKOOOK C YUCTIOBLIM MHONCUMEITIEM.
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[IpssmoyronbHasi cuctemMa KOOpAMHAT Ha IUIOCKOCTH. KoopAMHATHI TOUKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHnue Touek U GuUryp Ha KOopauHaTHON miockocTu. CloxkeHue u
BBIUMTAHUE YNCEN U ABUKEHUS 110 KOOPAUHATHON MIPSIMOH.

O cucmemax cuucnenus.

OcHoBHBIE cOaepKATEIbHbIC LeJIH:

—  c¢opmupoéamv yMEHUE BBINOJIHATH COBMECTHBIE JEHCTBUS C OOBIKHOBEHHBIMH U
JECATUYHBIMH JPOOSIMU;

— noemopums PEUIEHHE 337ay Ha JBM)KEHHE (COIyTCTBYIOLIEE IMOBTOPEHUE B TEUEHUU
BCEro Kypca) U U3Y4YUTh HOBBIHA BUJ JBUKEHUS — JIBU)KEHUE I10 PEKE;

—  NO3HaKoMumby C MOHATHEM CPEIHEr0 apH(PMETHUIECKOTO;

— YMoYHumb MOHATUE IPOLCHTA; CUCTEMATU3UPOBATh PEIIECHUE 3a/1a4 Ha IIPOLICHTHI;

- cghopmuposamv NOHATUSA IPOCTOTO U CIOKHOIO IPOLIEHTHOIO POCTA;

— evigecmu  (POpMyJIBI, ONHCHIBAIOUIME MPOIEHTHOE OTHOIICHHWE YHCEN, IPOCTOMN
IIPOLIEHTHBIN POCT U CIIOKHBIA IPOLIEHTHBIN POCT;

—  cpopmuposeams NOHATHS OTHOLIEHUSI U TPOIIOPLIUY;

— @blgecmu CBOMCTBA MPOMOPIUI U HAYYUTh BBIIOIHSITH UX PeoOpa3oBaHus;

—  u3yuums NpSIMYI0 U 0OpPaTHYIO NPONOPLIUOHAIBHOCTH;

—  cpopmuposamsb yMEHNE CTPOUTH I'pa(UKN 3TUX 3aBUCHUMOCTEH, peIaTh 3aJa4l METOA0M
IIPOIIOPLUH;

—  cghopmuposamsb NOHATHE OTPULIATEIBLHOTO YUCIIA, LI€JI0T0 YUCIA;

—  @vlpabomamy NPOYHbIE HABBIKY JIEMCTBUH C LEJIBIMUA YUCIAMU;

—  NO3HAKOMUMb C PA3JIMYHBIMU CUCTEMAaMU CUHUCIICHUS;

- cucmemamu3upoeéams 3HaHUS O YUCIOBBIX MHOKECTBAX.

Mamemamuueckuil a3plKk

A3vik u n02uka

THonamue ompuyanus. Ilpomusopeuue. Ompuyanue obwux svickazvieanui. Ompuyarue
svickazvleanuti o cywecmeosanuu. Cnocodwvl 8bipasdiceHuss Ompuyarus 0OWUX 8blCKA3bIBAHUU U
8bICKA3bIBAHULL O CYUIECMBOBAHUL 8 €CINECTNEEHHOM A3bIKE.
IlepemenHas. BelpaxkeHus ¢ nepeMeHHbIMU. [Ipeioxkenus ¢ nepeMeHHbIMH.
Ilepemennas u keanmopwvl. Ompuyanue ymeepoicoenul ¢ keanmopamu. llonamue nosuyeckozo
cnedosanus.  Ompuyanue  crnedosanusi. Obpamnoe  ymeepocoenue.  Cnedosanue U
pasnocunvrocms. Credoganue u c80UCmaea npeomMemos.

OcHoOBHBIE cofepKaTe/IbHbIC LEIn:

— cghopmuposames TIpelCTaBIeHUE OO0 OTPHUIIAHUM BBICKA3bIBAaHHM, YMEHHE CTPOMTH
OTPHIIAaHUS YACTHBIX BBICKA3bIBAaHMH, OOIIMX BBICKAa3bIBAHUII M BBICKA3bIBAHUH O
CYLIECTBOBAHUH;

— YmMouHUmMb TIOHATHUS TIEPEMEHHOW, BBIPAKEHUS C IEPEMEHHOW M TPEUIOKEHUS C
[IEPEMEHHO;

—  Hay4umbv UCTIOJNH30BaTh KBAHTOPHI U JJIS 3alIMCH BBICKA3bIBAHUN U UX OTPULIAHUII;

— nosmopums JNEUCTBUS C OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMH (COMYTCTBYIOIIEE
IIOBTOPEHHUE B TEYEHUH BCETO KypcCa);

—  no3HakomMums C TIOHATHSMU JIOTMYECKOTO CIIEJOBAaHHUS M €ro OTpULaHMs, 0OpaTHOro
YTBEPKACHUS, XapaKTEepUCTUUECKOT0 CBOMCTBA (ITpU3HAKa);

—  Hayyumd B IPOCTEHUIINX CIIy4asX BBINOIHATH UX OCTPOEHUE.

bykeennvie sviparcenusn
[Tpumenenne OYKB Ui 3alMCH MaTeMaTHYECKUX BbIpaXKeHUH U npeanoxxennidi. CBoiicTBa
apudmMernuecknx aerctuid. Packpeite cko6ok. Koaddumuent. [TogoOHbIe ciiaraeMele.
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BykBeHHBIE BBIpQ)KEHUSI U YMCIOBBIE MOJICTAHOBKU. ByKBEeHHBIE paBEHCTBA, HAXOXKICHUE
HEU3BECTHOTO KOMIIOHEHTAa. YpPaBHEHHME KaK IMPEAJOKEHUE C OJHOM WM HECKOJIbKUMU
nepeMeHHbIMU. KopeHb ypaBHeHHs1. MHOXECTBO KOPHEM.

OcCHOBHBIE METOJBI PEIICHUS YPAaBHEHHH: Memoo npod u owuboK, memoo nepebopa,
PABHOCUNbHBLE NPE0OPA308AHUSL.

Pemienue ypaBuenuii. Pemenue 3aa4 METO0M ypaBHEHHI.

KoopaunaTtHas ninockocts. PYHKYUOHANLHAS 3A6UCUMOCTG ETUYUH.

@opmynbl; GopMylbl IEepUMeTpa U IUIOWAAM NPSAMOYrojibHUKA, KBajpara, 00bEMa
napaienenurmena u Kkyoa.

OcHoBHbIE coJep:KaTe/IbHbIE LeJu:

—  chopmuposams NOHATUE YPABHEHMUS,

—  cucmemMamuzuposams U3y4eHHbIE METOIbI PELLICHUS YPaBHEHU;

—  nosHakomMumdv € OOUIMM IMPUEMOM pELIEHUS JIMHEHHBIX YpaBHEHMM IyTeM IepeHoca
ClIaraeMblXx;

—  ymMOYHUmMb aNTOPUTM PEILICHUS 33]]a4 METOJIOM YpPaBHEHHIA;

—  8gecmu TIOHATUS KOOPAMHATHOM IJIOCKOCTU M (PYHKIIMOHATBHON 3aBUCUMOCTH BEJIMYHH.

Pewenue mexcmoewix 3a0au

Pemenne TekcTOBBIX 3a7a4 apu(METHYECKUM CIOCOOOM M C TMOMOUIBIO YPaBHEHHS.
Pewenue nocuveckux 3aoau. Pemienune 3amad mepeOOpOM BCEX BO3MOXKHBIX BapUAHTOB,
Memooom npob u owubOK U MemoooM 8eCO8.

Pemenue 3amau, comep)kamux 3aBUCUMOCTH, CBSI3BIBAIOIIUX BEJIIMYMHBI. CKOPOCTH,
BpeMs, PACCTOSIHUE; I1ICHA, KOJUYECTBO, CTOMMOCTH; IPOU3BOIUTEIBHOCTD, BpEMs, OO0BEM
pabotbl. EnuHUIBI M3MEpPEHUs: MacChl, CTOMMOCTH; PACCTOSIHUS, BpeMEHH, CKOpocTU. CBS3b
MEXAY €IUHULIAMHA U3MEPEHUS KaKI0M BEITMYHHBI.

Pemenne 3amad, CBSI3aHHBIX C OTHOIICHHEM, TMPOMOPIIMOHAIBHOCTHIO BEJIHMYUH,
MPOLIEHTaMH; pellIeHHe OCHOBHBIX 33]1a4 Ha APOOU U TPOICHTHI.

OreHka ¥ MPUKKUIKA, OKPYTJICHUE pe3yibTaTa.

CocraBrieHrne OYKBEHHBIX BBIPAKEHUH 10 YCTIOBHIO 3a7Ia4u.

[IpencraBnenue MaHHBIX C MOMOINIBIO Tabmuiy u auarpamMm. Croyi0yaThie JAHArpaMMBI:
YTEHHUE U NOCTpoeHHe. UTeHNE KPYroBhIX JUArPaMM.

Hacznaonas ceomempus

W3 uctopun reomerpuun. Harnsauele npeacraBieHus o Gpurypax Ha IJIOCKOCTH: TOYKa,
npsiMasi, OTPE30K, JIyd, YroJ, JIOMaHas, MHOIOYIOJIbHHUK, YETBIPEXYTOJIbHUK, TPEYrOJIbHUK,
OKpyKHOCTb, Kpyr. Heompenensemble mnonstus. Ilpasuna nocrnedosamenbHo20 66€0eHUs
onpeoenenull 2e0Mempuieckux Quzayp.

B3anMHOe pacnonokeHwe JByX MpsAMBIX Ha IUIOCKOCTH, NapajljIelbHbIE IpPSMBIE,
NEePHEHAUKYIIAPHbBIE IpsMbIE. M3MepeHne pacCcTOsSHUN: MEXAy ABYMS TOYKAaMHU, OT TOYKH 0
MPSAMOM; JJIMHA MapuIpyTa Ha KBaJIpaTHOM CETKe.

N3mepenune u mocTpoeHue yIriioB ¢ MOMOLIBI0 TpaHcnopTupa. CBoiCTBa reOMETPUUIECKUX
buryp. Knaccugurkayus ¢ueyp no ceoticmeam. BUIBl TPEYroNbHUKOB: OCTPOYTOJIBHBIM,
OPSAMOYTOJIbHBIM, TYHNOYTOJIbHBIA; pPaBHOOEAPEHHBIN, PaBHOCTOPOHHHH. YeThIpEXYTrONbHUK,
IIPUMEPBI YETBIPEXYTOJIBHUKOB. [IpAMOYronbHUK, KBaipaT: HCIOJIb30BAaHUE CBOMCTB CTOPOH,
YIJIOB, AMaroHanei. [lonamus 6nucanHol u OnUCAHHOU OKpyJIcHocmu. 3amedamenbHvle mouKu 6
mpeyeonvhuke. llpaBUiibHbIE MHOTOYroJbHUKU. M300paxkeHne reoMeTrpuyeckux QuUryp Ha
HEJIMHOBAHHOW Oymare C HCIHOJb30BAHWEM LHPKYJSA, JUHEWKH, YrOJbHHMKA, TPAHCIOPTHUPA.
[Toctpoenus Ha knerdaroit 6ymare. OcrosHble 3a0a4u Ha NOCMpOEHUe.

[lepumerp wmHoOroyroiapHuka. [loHsTHe momanu GUrypsl; €IUHULBI H3MEPEHUs
wiomaay. [Mpubmmxénnoe u3MepeHue Iulomaau (GUryp, B TOM 4YUCIIe Ha KBaJApaTHOH CeETKe.
[TpubnmxEHHOE U3MEPEHUE JUTMHBI OKPYKHOCTH, IJIOLIAa U KPyra.

Kpacora n cummerpusa. CUMMETpuUs: LEHTpalbHAs, OCEBas M 3€pKAJIbHAs CHUMMETPHH.
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[Toctpoenne cummeTpuuHbIX uryp. IIpeodpa3oBanue MiIOCKOCTH.

Harnsoasie MIpeICTaBICHUS 0 MIPOCTPAHCTBEHHBIX ¢burypax:
NOHAMUE MHO20CPAHHUKOS - napaiieienuneod, Kyo, npusma, nupamuod, noHamue mei 6paujeHus
- KOHyC, yunuuop, wap u cgepa. Hzobpasicenue npocmpancmeenuvlx ¢ueyp. Ilepsuunoe
npeocmasienue 0 cedenusx npoCmpancmeeHHblx puayp, nocmpoenue ceyeHull MHO202PaHHUKOB.
Ilpumepvr  pazeépmox  mMHo202panHukos, yunuwopa u kowyca. Co3naHue Mopenei
MPOCTPAHCTBEHHBIX (uryp (U3 Oymaru, NPOBOJIOKH, IUTACTUIMHA © Jp.). [IpaBUIIbHBIE
MHOTOTPaHHUKH.

[MonsTne o00BEMa; eauHHMIBI HW3MepeHUss o00béMa. OO0BEM  MPAMOYTOIBHOTO
napajuienenunena, Kyoa, mapa.

IIVIAHUPYEMBIE TIPEIMETHBIE PE3YJIbTATBI OCBOEHUS [TPOI'PAMMBbI

OcBoenue yrmyOneHHOro ydeOHoro kypca «MaremaTuka» B 5—6 KilaccaXx OCHOBHOMU
TIKOJIBI O6€CH€‘II/IB3€T JTOCTHUIKCHHC CHG[[y}OIIII/IX HpCIIMCTHI)IX O6pa30BaTCJII)HI)IX pCSYJ'H)TaTOB
(mpeAMeTHbIE pe3yNbTaThl, JOCTUTaeMble 3a CYeT VYIIayOJeHHs COAEpKAHUS OTMEUYEHBI
KYpPCHUBOM):

5 kaacce

Yucna u eviuucnenusn
Apudmeruka

1. HarypajabHble uyncia

Yyawuiica nayuumcs:

— TIOHMMATh ¥ MPABHIBHO YIOTPEOISITh TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMH YHCIIAMH;

— CpaBHMBATH U YIOPSIOUYMBATh HaTypaJbHbIE YUCIIA;

— COOTHOCUTh TOYKY Ha KOOPAMHATHOM (YMCIIOBOM) MpPsIMOM C COOTBETCTBYIOIIMM €
YHCIOM M H300paxkaTb HATypajbHbIE YHMCIIAa TOUYKAMH Ha KOOPAMHATHOW (YMCIIOBOIN)
MIPSIMOM;

—  BBITIOJHATH apU()METHUECKUE JIEHCTBUS C HATYypaIbHBIMU YHCIIAMHU;

—  BBINIOJHATH MPOBEPKY, MPUKUIKY PE3yJIbTaTa BEIYUCICHHH;

—  OKpYIVIATh HaTypaJlbHbIE YNCIIA;

— HCIONB30BaTh JETUMOCTh HATYpabHBIX YMCEN U PEIICHNUS MPAKTUYECKHX 3a/1a4;

— HaxOJIWTb JACTHUTEIHN U KPaTHbIC HATYPAITBbHBIX YHCEIT;

— TpUMEHATH npu3Haku aenumocty Ha 10, va 100, Ha 1000 u T. 1., Ha2 nHa 5, Ha 3 W HA 9,
Ha 4 una 25, na 8 u na 125 11 penieHns NpakTHUECKUX 3a7ay;

— TPUMEHATH OIpPEJENIEHUs] MPOCTOTO0 W COCTAaBHOTO YMCIA Ul PELICHHUs MPaKTHYECKUX
3ajay;

— TPUMEHATH TaOJHUIBI TPOCTHIX YHCET;

— TMPUMEHATH ONpEe/eNICHIE CTETIEH! YUCIIa JIISl HAXO0XKICHUS CTETICHEH;

— HaxOJHTb 3HAYEHUE YUCIIOBOTO BBIPAKEHHS, COJEPIKAIETO CTEIIEHN YHCEIT;

— packJIajbpIBaTh YUCIIA HA IPOCTHIE MHOKUTEIH;

— 3alMChIBaTh YHUCIIO B BUJIE MPOU3BEIEHHS CBOMX MPOCTHIX JCIUTENICH;

— HaxoJWThb HAWOONBIIMKA OOLIMI JenuTeNb W HauMeHbllee oOllee KpaTHOE JABYX H
HECKOJIbKUX YHCEN PA3HbIMU CNOCOOAMU,

— HCHOJb30BaTh B3aUMOCBSI3b HAWOOJBLIETO OOIIEro JEeNUTENsl, HaUuMEHBIIEro OOIIero
KPaTHOTO M TIPOM3BEICHUS YMCEIT ISl PEIICHUS MPAKTHUECKUX 3a/1ad;

— HCIIONB30BaTh IOHATHE «B3aWMHO MPOCTHIC YHMCIa» Ul PAMOHAIM3ALUN HAXOXKICHUS
HO/I 1 HOK B3auMHO MpOCTBIX YHCEIL.

2. Ipodu
Vuawuiica nayuumes.
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MOHUMATh W TIPAaBUILHO YHOTPEOJSATh TEPMHUHBI, CBS3aHHBIE C OOBIKHOBEHHBIMH H
JECATUYIHBIMH JIPOOSMU;

CPaBHMBATh B MPOCTEHINX CITy4asx OOBIKHOBEHHBIE IpOOH, AeCATHUHbIE qpo0u;
CPaBHHBATh IPOOH pasHbIMU cnocobamu,

COOTHOCHUTh TOYKY Ha KOOPJIMHATHOW (YUCIOBOM) NIPSIMOM C COOTBETCTBYIOIUM €M1
YUCIIOM M H300paXkaThb JpOOM M JECATHUYHbIE IpOOM TOYKAMH Ha KOOPAMHATHOMN
(4ucnoBOI) MPSMOM.

BBIMOJHATh apu(MeTHYecKue ACUCTBUA C OOBIKHOBEHHBIMU IPOOSMHU B MPOCTEHIINX
CIIy4asiX, C IECITUYHBIMU IPOOSMU;

BBITIOJTHATH COBMECTHBIC BEIYUCIICHHS C OOBIKHOBEHHBIMU U ICCATUIHBIMU JAPOOSIMU;
NPUMEHSTh QITOPUTMBI TEPEBOJa HENMPABWIBLHOW ApoOM B CMEMIaHHYH JApoOb H
CMEIIaHHO Ipo0u B HEMPABUIBHYIO IPOOb;

IPUMEHSITh OCHOBHOE CBOWMCTBO JIPOoOEH AJIsi COKpaIeHust Ipodel pasHbIMH crioco0amMu 1
npuBesieHne ApoOeii Kk 001eMy 3HAMEHATENIO;

peliaTh 3a7a4u Ha ApoOU U MPOIICHTHI;

MEPEeBOUTh OOBIKHOBEHHBIE ApOOU B JAecCATUYHBIE APOOM U OOpaTHO; MPUMEHSTH
KPUTEPUU BO3MOXKHOCTH MEPEBO/Ia OOBIKHOBEHHON APOOU B JECATHUHYIO APOOb;
BBITIOJHSATH MPOBEPKY, MPUKHUJIKY Pe3yIbTaTa BEIYHCICHUIA;

OKPYTJISATH JAECSITUYHBIE JPOOH;

BBITMIOJHATH MPUOIIMKEHHE JECATHUHBIX Jpo0Oeii ¢ 3aJaHHON TOYHOCTHIO;

NEPEBOJUTH OOBIKHOBEHHBIE TPOOH B KOHEUHYIO UITU OECKOHEYHYI0 0eCAmUudHyro opoos,
BLINOIHAMb NPUOTUIICEHUSA OECKOHEUHOU 0eCIMUYHOU OpodU;

OKpyensims b6ecKoHeuHble 0ecsamuynble OpoouU.

Paboma ¢ mexcmosevimu 3a0auamu

%tamuﬁc;z HAYYUmMCcs.

pelaTh TEeKCTOBBIE 33/1a4u apU(PMETUYECKUM CIIOCOOOM U C TIOMOIIbIO OPraHU30BAHHOTO
KOHEYHOr o nepedopa BCceX BO3MOXKHBIX BApUAHTOB;

U3BJIEKaTh, aHAIM3UPOBATh, OLIEHUBATh MH(OPMAIUIO, IPEACTABICHHYIO B TabiauIe, Ha
CTOJIOUaTONW JuarpamMme, MHTEPIPETUPOBATH IPEICTABICHHBIE JAHHbBIE, HCIIOIb30BaTh
JIAaHHBIC TIPU PELIECHUU 3a/1a4, CTPOUTH MOJEIH, UCIIOJIb30BaTh KPATKUE 3aIIUCU, CXEMBI,
TabJIMLbI, 0003HAYEHUS MPU PELIEHUH 33a7ay, IUIAHUPOBATh U PEAJTU30BbIBATH PEIICHUS,
HOSACHATh XOJ pEIIeHHs, MPOBOJUTh MOUCK Pa3HBIX CIIOCOOOB pelIEHUsl, COOTHOCHUTH
NOJY4YEHHBIM Pe3ynbTaT C YCIOBHEM 3aJaud, OLEHHMBATh €ro MpaBAoNoJo0He, pemarb
3a/1a4 ¢ BOIIPOCAMU;

II0JIB30BATHCS OCHOBHBIMHU €MHHUI[AMHU U3MEPEHHUS: LIEHBI, MacChl; PaCCTOSHUS, BPEMEHH,
CKOPOCTH; BBIpaXaTh OJHU €AVHUILIBI BEJIMUYUHEI Yepe3 IpYyTue;

pemath COCTaBHble 3adauyd B 2-5 JeWCTBUH C HAaTypalbHBIMHM, JPOOHBIMH U
CMEIIaHHBIMHM YHCJIaMU Ha CMBICH apU(PMETHUECKHUX JIEHCTBUM, Pa3HOCTHOE U KPAaTHOE
CpaBHEHHE, paBHOMEpHBIE mpomecchl (Buma a = bC), To ecTe pemarb 3axauu,
COJIepKaIlie 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBL: CKOPOCTh, BPEMsI, PACCTOSHMUE;
LI€Ha, KOJIM4YECTBO, CTOMMOCTb;

pelaTh TpU THUIMA 3a]a4 Ha JApoOu: HaAXOXKJIEHUE YacTH OT YHUCIIa, YHCia M0 €ro YacTH U
IpoOu, KOTOPYIO OJTHO YUCIIO COCTAaBIISET OT APYroro;

pelath 331a4i Ha OJJHOBPEMEHHOE PaBHOMEPHOE JBIKEHHE JIBYX 00OBEKTOB (HaBCTpEUy
Ipyr Jpyry, B TIIPOTUBOIIOJIOKHBIX HAINPaBIECHUSAX, BIOIOHKY, C OTCTAaBaHUEM):
onpejiefieHue CKOpPOCTU COJNMIKEHHS M CKOPOCTH YAaJieHUS, PAcCTOSHUS MEXITy
JBIDKYIIUMUCS OOBEKTaMH B 33JJaHHBII MOMEHT BPEMEHH, BPEMEHH JI0 BCTPEUH;

pemath 3aJayd BCEX H3YYEHHBIX THIOB C OYKBEHHBIMH J@HHBIMH M HaoOOpOT,
COCTaBJIATh TEKCTOBBIE 33/1a4M K 3a/JaHHBIM OYKBEHHBIM BBIPAXKECHUSM;
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CaMOCTOSITENILHO COCTaBJISATh COOCTBEHHBIC 3a7adyd H3Y4YaeMbIX THUIIOB TIO 3aJlaHHOMN
MaTEeMaTHYECKON MOJIEII — YHCIIOBOMY M OYKBEHHOMY BBIPAKCHHIO, CXEME, TaOIIUIIE;
OpU PEIICHUM 33Jad BBIIOJHATH BCE apU(PMETUYCCKHUE JACUCTBUS C HM3YYCHHBIMU
BEJIMYMHAMH.

CAMOCMOAMENbHO CIMPOUMb U UCNONb308AMb AICOPUMMbL U3YUAEMBIX CTYYAe8 peuleHUs:
MEeKCMOBbIX 3A0ay,

pewamsv 3a0a4u 0owUMU Memooamu: npod u oumubox, memoo nepebopa,
AHATU3UPOBATNL, MOOETUPOBAMD U peulams meKcmogvle 3a0ayu 8 6—8 delicmaull Ha 8ce
U3yueHHble OelCmBUs ¢ YUCIaMU,

pewams 3a0a4u Ha 8blYUCIeHUe NIOWAOU NPAMOY20IbHO20 MPEY2ONbHUKA U NIowalell
Queyp, coCmasieHHbIX U3 NPAMOY2ONbHUKOS, — KBAOPAMO8 U  NPAMOY2OTbHbIX
Mpey2obHUKO8,

pewams HeCmaHOapmuvle 3a0adu no U3yYaemMblM MeMam, UCHOIb3068aAMb OJisi peuleHusl
MeKCMOoBbLX 3a0ay epahuKu OBUNCEHUSL.

I'eomempuueckue gpuzypol u eenuuunsl

yttamuﬁc;z HAydumcsi.

MOJIb30BATbCS TEOMETPUYECKUMHU TOHATHUAMHU: TOYKA, HpsMas, OTPE30K, JIyd, Yrod,
MHOTOYTOJIBHUK, OKPY)KHOCTb, KPYT.

IPUBOANUTE MPUMEPHI OOBEKTOB OKPYXKAIOLIET0 MHpa, MUMEUMX (HOpMYy H3YUEHHBIX
reOMETPHUECKUX (HUryp.

UCIOJb30BaTh TEPMUHOJOIMIO, CBA3aHHYIO C YIJlaMM: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKaMH: yroJl, BEpIIMHA, CTOPOHA, JUArOHANb; C OKPYKHOCTBIO: pajauyc,
IUAMETp, LEHTP.

n300pakaTh M3yYCHHBIE TE€OMETpHUYeCKHe (GUTYphl HAa HEJTMHOBAHHOH W KIETYATON
Oymare ¢ HOMOIIbIO IIUPKYJIS U JTMNHEHKH;

HEMOCPEJCTBEHHO CPABHUBATH YIJIbl METO/I0M HAJIOKEHHUS;

HETOCPEJCTBEHHO CPABHUBATH YIJIbl METOJAOM HAJIOKEHMUS;

U3MEPSTh BEIUYMHY YTJIOB PA3JIMYHBIMU MEPKAMU;

M3MEPSTh BEIMYMHY YTJIOB C TIOMOIIBIO TPAHCTIOPTUPA M BBIPAXKATh €€ B Ipagycax;
HaXOJIUTh CYMMY M Pa3HOCTh YTJIOB;

CTPOUTH YTOJI 33JJaHHOH BETMYMHBI C TIOMOUIBIO TPAHCIIOPTHPA;

pacro3HaBaTh Pa3BepHYTHIA yrojl, CMEXHBIE M BEPTHKAIBHBIC YIIIbI, IICHTPAJIBHBIN yToJl
W YTOJI, BIIUCAHHBIN B OKPYXHOCTH, UCCIIEIOBATh MX MPOCTEHINNE CBOMCTBA C TIOMOIIBHIO
U3MEPEHU;

HAXOJUTh JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TIOMOIIbIO JIMHEHKH,
CTPOUTH OTPE3KH 3alaHHOM JJIMHBI; CTPOUTH OKPYKHOCTbD 33JJaHHOTO panyca;
WCTIOJB30BAaTh CBOWCTBA CTOPOH W VYIVIOB NPSIMOYTOJBHMKA, KBajgpata UIsl WX
MOCTPOCHMSI, BEIYUCIICHHS TUTOIIAN U TIEPUMETPA.

BBIUUCIIATH NIEPUMETP U IUIOMIAL KBaJpaTa, NPsIMOYTOJIbHUKA, GUTYp, COCTABICHHBIX U3
KBaJ[PaTOB, MPSIMOYTOJHHUKOB, MPSIMOYTOJBHBIX TPEYTrOJbHUKOB, B TOM 4HUCle (QUTYp,
n300pakE€HHBIX HA KJIeT4aTON Oymare;

pacro3HaBaTh TMPSMOYTOJNBHBIA TPEYrOJbHHUK, €ro VyIJBl, CTOPOHBI (KaTeThl |
THITOTEHY3Y), HAXOAMUTH €T0 IJIOMIA b, OIHPAsCh HA CBS3b C MPSIMOYTOJIHHHKOM;
MOJIb30BaThCs OCHOBHBIMM METPUYECKHMMH €AMHUIAMHM HM3MEpPEHMs JUIMHBI, TUIOLIA/IH;
BBIpa)KaTh OJHH €AMHHUIIBI BEIIMIHHEI Yepe3 APYyTrHe;

pacrio3HaBaTh HapajjieNenunes, Ky0, UCIOIb30BaTh TEPMUHOJOTHIO: BEpIIMHA, pedpo
rpaHb, U3MEPEHUs; HAXOJUTh U3MEPEHUS Mapajuieenunesa, Kyoa;

BBIUUCIIATE 00BEM KyOa, Mapajuleienuiena Mo 3aJaHHbIM H3MEPEHMSIM, MOJIb30BaThCs
eIMHUIIAMU U3MEpPEHUs 00bEMa;

pelaTh HECJIOXKHBIE 3a/la4d Ha U3MEPEHUE I'€OMETPHUECKUX BEJIWYHMH B MPAKTHUYECKUX
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CHUTYaIHSIX.

CaMOCMOSIMENbHO  YCMAHABIUBAMb  CNOCOObL  CPAGHEHUSL  Yellos, UX U3MepeHUsl U
ROCMPOEHUsL ¢ NOMOWbIO MPAHCROPMUPA,

APpU  UCCIEO08AHUL  CBOUCE 2eOMEeMPUYEeCKUX Queyp ¢ NOMOWbI0 NPAKMUYECKUX
usmMepeHull U NnpeOMemHviX Moodenell QopMyIUposams CcoOCMEeHHble UNomesbl
(CBOUCMBO CMEINCHBIX U BEPMUKANLHBIX V208, CEOUCMBO CYMMblL Y2l08 MpeyeoibHUKA,
YeMbIPEXy2OIbHUKA, NAMUY2ONbHUKA, CBOUCMBO YEHMPATbHbIX U GNUCAHHBIX V2108 U
op.);

oenamb Gbl80OO O MOM, YMO GbISGIECHHbIE CEOUCMBA KOHKPEMHbIX (Queyp Henv3s
Pacnpocmpanums  Ha  6ce 2eomempuyeckue ueypbl O0aHHO20 Muna, maxK Kax
HeBO3MONICHO UBMEPUNb KANCOVIO U3 HUX.

Benuuunwt u 3a6ucumocmu Meafcdy HUMU

yttamuﬁc;z HAYYUmCcs.

UCIIOIb30BaTh COOTHONICHHS MEXKIy HW3YUYCHHBIMH CIUHHMIIAMH JIUIMHBI, [UTOIIAIH,
00beMa, MacChl, BpDEMEHHU B BHIYHCIICHUSAX;

npeoOpa3oBbIBaTh, CPaBHUBATh, CKJIAAbIBATG M BBHIYUTATH OHOPOIHBIC BEITMYHMHBI,
YMHOYaTh ¥ JICJTUTh BEIUUMHBI HA HATYPAJIbHOE YHCIIO;

M0JIb30BAThCS CIMHHUIIAMU ITUIOMAAM M 00beMma; MpeoOpa3oBbIBATH HMX, CPABHHUBATH W
BBITIOJHATH aprU(PMETHUCCKHE ICHCTBUS ¢ HUMU;

YUTaTh M B MPOCTCHINMX CIydasiX CTPOHMTH KPYrOBble, JIMHEHHBIC M CTOJOYATHIC
JarpaMMbl;

YUTATh U CTPOUTH rPadHKH JIBMKCHHUS, ONPEICIIATH [0 HUM;

BpeMs BBIXOJa M TPHUOBITUS OOBEKTA; HAMpPABICHUE €r0 JBH)KCHHS, MECTO U BpEMs
BCTPEYH C JPYTUMHU OOBEKTAMHU; BpPEMs, MECTO, MPOJODKUTEIBHOCTh M KOJIUYECTBO
OCTaHOBOK;

NPUIYMBIBATh TIO TpaduKaM JBHKCHHS PAacCKa3bl O COOBITHSX, OTPAKEHHUEM KOTOPBIX
MOTJIM OBbI OBITH paccMaTpUBacMble TpadUKU JIBHKCHHUS,

UCIIOJIF30BaTh 3aBUCHMMOCTH MEKIY KOMIIOHEHTAMH M pe3ysibTaTaMu apu(METHUSCKUX
JCHCTBUH JIJISl OLICHKHM CYMMBI, Pa3HOCTH, IIPOM3BEICHUS M YaCTHOTO.

CaMOCMOSIMENbHO CMPOUMb WKALY € 3A0AHHOU YEeHOU OeleHUs, KOOPOUHAMHbLU Y,
cmpoums  OpMYNy PACCMOSHUSL MENHCOY MOUKAMU KOOPOUHAMHO20 Jy4d, (DOPMYILY
3a6UCUMOCTU KOOPOUHAMbL OGUICYUIEUCS. MOYKU O BPEMEHU OBUNCEHUSL U OP.;
HAOIOOAmb ¢ HOMOWBLIO MAOIUY, YUCLIOB020 VYA 3ACUCUMOCIIU MEHCOY NEPEMEHHbIMU
BENUNUHAMU, BLIPAICAMb UX 8 HECTOICHBIX CLYHASIX ¢ NOMOWBIO POPMYIL;

UCNONIBL306aMb 0151 peulenus 3a0ad Gopmyibl paccmosanus d mexncoy 08yMs paGHOMEPHO
OBUICYUUMUCS 00BEKMAMU 8 MOMEHM 8peMeHU t OJisl OBUMICEHUs. Hagcmpey)y Opye 0pyey
(d=s0— (Vi + V2) * 1), 6 npomusononoxcuvix Hanpasienusx (d = so + (V1 + Vo) - 1),
60020HKY (d = 50 — (V1 —V2) - t), c omcmasanuem (d = so + (V1 —V2) - 1),

KOOUpO8ams ¢ NOMOWbIO  KOOPOUHAM — MOYEeK  Queypbl  KOOPOUHAMHO20 — yeld,
CamocmosmenbHO COCMAGIEHHbLE U3 TOMAHBIX TUHULL

onpeoensims no 2paguxy 0BUNCEHUS CKOPOCMU 00BEKMO8;

CaMoCmosimenbHO COCMAGIAMb 2PAGUKU OBUNCEHUS U NPUOYMBLEAMb NO HUM PACCKA3bL.

Anzebpauueckue npedcmasienus

Vyawuiica nayuumes:

YUTaTh, 3allMChIBATh, COCTABJIATH U HpGO6p330BBIBaTB IICIbIC U )1p06H1>1e BI)Ipa)KeHI/ISI;
3aMyiChIBaTh B OYKBEHHOM BHUJIE TIEPEMECTHTEIIBHOE, COUETaTeILHOE CBOMCTBA U CBOIMCTBA
CIOKEHUSI W YMHOXKCHHS, PaCIpEeACIUTEIbHOE CBONCTBO YMHOXEHHUS OTHOCHUTEIHHO
CJIOKCHHA U BBIYHUTAHHUA, YaCTHBLIC cnyqan I[CﬁCTBPIfI C 0 148 1, HCIIOJIB30BAaTh BCC OTHU
CBOICTBA ISl YIPOILEHUS BIYUCIICHUI;
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pacrpoCTpaHsATh HM3y4YCHHbIE CBOICTBa apu(METHYECKUX JEHCTBHH Ha MHOXECTBO
Ipobeii;
peliaTh MpPOCThIe U COCTaBHBIE ypaBHEHUS CO BCEMU apU(METUYECKUMH JCUCTBUIMU,
KOMMEHTHPOBATh XO/1 PEIlIeHNs, Ha3bIBasi KOMIIOHEHTHI ACHCTBHUIA;
UCTIOJIb30BaTh OCHOBHBIE IPUEMBI PELICHUS] yPaBHEHUI:
npeoOpa3oBaHus, METOJ] TPOO U OMKOOK, METOI Tiepedopa;
3aIUChIBATh PEIICHHE YPABHEHUH C TOMOIIBIO 3HAKa PABHOCWIBHOCTH (&);
YUTaTh M 3alUCHIBaTh C MOMOIIBI0 3HAKOB >, <, >, < CTpPOTU€, HECTPOTue, TBONHbBIC
HEPaBEHCTBA;
pemarh NpOCTEUIINEe HEPaBeHCTBA HAa MHOXKECTBE LEJIBIX HEOTPUIATEIBHBIX YHCEN C
MOMOII[FI0 YMCJIOBOTO JIyda M MBICIIEHHO 3alHChIBaTh MHOXECTBA HX PpEIICHHH,
UCIIOJIB3YS
TEOPETUKO-MHO)KECTBEHHYIO CHMBOJIHKY.
Ha 0CHOBe 0OUUX CBOLICNE ApUPMemULeCKUX 0eUCMBULL 8 HECTIONCHBIX CLYYASIX:

1) onpedensimv MHOMNCECMBO KOpHEU HECMAHOAPMHBIX YPAGHEeHUU (VPAGHEHUll C

o0Houl nepemennou suda X(X + a) = b, oono ypasuenue ¢ 08yms nepemennvimu,
084 YpaeHeHUsl ¢ 08YMsl NePeMEHHbIMU),

2) ynpowams 6YKGeHHbLE 8bIPANCEHUSL
UCNoNbL3086amMb  OYKBEHHYIO CUMBONUKY Ol 0000WeHUss U CUCMeMamu3ayuu 3HAHUL
VU4aUUxcs.

Mamemamuueckuil A3vIK U 3J1€EMEHMbL 102UKU

yttamuﬁc;z HAYYUmMCs.

pacrio3HaBaTh, YHUTAaTh W TPUMEHSITh HOBBIE CHMBOJBI MaTEMaTHYECKOTO S3bIKA:
0003Ha4YeHue 10JIM, JpodHu, MpoleHTa (3Hak %), 3alMUCh CTPOTUX, HECTPOTHX, TBOMHBIX
HEPAaBEHCTB C TMOMOINBID 3HAKOB >, <, > <, 3HAaK NOpUOIMKEHHOTO pPaBEHCTBA,
0003HaueHWE KOOpIMHAT Ha MPSIMOM W Ha IUIOCKOCTH, KPYrOBBIE, CTOJOYAThIC H
JTUHEHHbBIE TUarpaMMBbl, Tpa(UKu ABHKEHUS;

OTIPENeNATh B IPOCTEHIIINX CITyJasXx HCTUHHOCTD U JIO)KHOCTh BBICKa3bIBAaHHIA;

CTPOHTH MPOCTEHIIINE BBICKA3bIBAHHS C TIOMOIIBIO JIOTHYECKUX CBS30K U CIIOB «KaXKIIBIN»
CHAUAETCS», «BCETIA», KHHOTIAY, «H/HITN;

00OCHOBBIBAaTh CBOM CYXKJICHUS, UCTIONB3Ysl M3YUCHHBIE B 5 KJlacce MpaBuWiia U CBOMCTBA,
JIeNaTh JOTHYECKHUE BBIBOJIBI;

CTPOUTH YTBEPXKICHHS, HCIIOIB3Ys 3HAK PABHOCHIILHOCTH (&);

MIPOBOJIUTH HECIIOKHBIE JIOTHUECKUE PACCYKISHHSI, NCTIOIB3Ys JOTHUECKUE ONepaIiy 1
JIOTHYECKHUE CBA3KHY;

OTIPEeNIeNATh PABHOCUIIBHOCTD YTBEPIKICHU;

OTIPEeNIeNATh CYIIECTBEHHBIE MPU3HAKHU OTPEICIICHIS,

CTPOHTH JIOTUIECKHE TCTIOUKH.

000CHOBbIBAMb  UCMUHHOCMb UMW  JIOHCHOCMb  8bICKA3bIGAHUA 00wWe20 6uda U
8bICKA3bIBAHUSL O CYUWECMBOBAHUU,

3anucvléams onpeoeneHus Ha Mamemamuieckom s3biKe;

CMpoums onpeoeneHust N0 PUCYHKAM,

UCNOIbL308aMb Onpedeienuss O peuleHuUs: pasiudHbIX 3a0aHULL

pewams jocuyecKue 3a0ayu ¢ UCNOIb308aAHUEM epaduueckux mooenel, madauy, epagos,
ouaepamm Diinepa—Benna,

cmpoums U 0C6aAUAMb  NPUEMbl  peuleHus 3a0ay  J02UYecKo20 Xapakmepa 6
COOMBEemMcmeUlU ¢ NPOSPAMMOlL 5 KAAcCca.

Paboma c ungpopmayueii u ananuz 0aHHvIX
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Vvyawuiicsa nayuumcs;:

UCIONb30BaTh JUIsl aHalu3a MPEACTaBICHUS M CHCTEMAaTHU3alUU JIAHHBIX TaOJHUILIbI,
KpYIOBbI€, IMHEWHbIE U CTON0YaThle AUarpamMMbl, rpaduKy JIBUKEHUS; CPAaBHUBATH C UX
NOMOIIBI0 3HAYEHHUS BEJIMYMH, WHTEPIPETHPOBATH JaHHBIC TaOIuUI, AMAarpaMM u
rpaduKoB;

paboTaTh C TEKCTOM: BBIACNATh YAaCTH Y4E€OHOTO TEKCTa — BBOJHYIO YacTh, IVIABHYIO
MBICJIb U Ba)KHBIE 3aMEUYaHUs, IPUMEPHI, WIITOCTPUPYIOLIUE [JIABHYIO MbIC/b, U BaXKHbIE
3aMeyYaHus, IPOBEPSITh IOHUMAaHHUE TEKCTa;

BBINOJIHATh TPOEKTHBIE pabOThI MO 3aJaHHOW MM CaMOCTOSTEIbHO BBIOPAHHOW TEMe,
COCTABJIATH TJIaH MOMCKA UH(OPMAIIHH;

0TOMpaTh MCTOYHUKU HHGOpMaLUU (CIPAaBOYHHMKH, SHIUKIONEIUU, KOHTPOJIHUPYEMOE
npoctpaHcTBO MHTepHeTa U J1p.), BBIOUpaTh ClIOCOOBI IIPECTaBIeHUs HHPOPMALIUH;
BBITIOJIHATh TBOpUYECKHE paboTel mo Temam: «llepemadya wHpOpManmuM € MOMOIIBIO
KoopauHaTy, «I paduku ABIKEHUS;

paboTaTh B MaTepHabHOW M MH(GOPMALIMOHHOHN cpelie OCHOBHOIO OOIIEro o0pa3oBaHUs
(B TOM uHnciIe ¢ Y4eOHBIMH MOJESIMH) B COOTBETCTBHH C COJEP)KAHHEM YTIITyOJIEHHOTO
yueOHoro npenMera «MaremaTuka. 5 Kiaacey.

KOHCREKMUpo8amy y4eOHblli MeKCcm,

8bLINONHAMY (MO0  PYKOBOOCMBOM  63POCN020 U  CAMOCHOSMENbHO) GHEKIACCHble
npoexmmuvie pabomsvi, cooOUpamev UHGOPMAYUIO 6 CHPABOYHUKAX, OSHYUKIONEOUsX,
KOHMPOIUPYEMbIX

UHMEPHEeM-UCMOYHUKAX, — NpeoCcmasiams  UH@OpMayuro,  UCNONL3VA — UMeIuuecs
mexHuyecKue cpeocmaea,

noab3YACL UHopmayuel, HAUOEHHOU 6 pPAa3IUYHBIX UCMOYHUKAX, COCMAGIAMb CE80U
cobcmeennvlie 3a0ayu nNo npocpamme 5 Kiacca, cmamv coasmopamu «3adaunuxa 5
KAAccay, 8 KOMopwlii 6KAI0UAIOMCS IyHuue 3a0aiu, NPUOYMaHHble YUAUUMUCS,
cocmasnams nopmeonuo yuenuka 5 knacca.

6 KJacc

Yucna u eévbiuucieHus

yqamuﬁc;z HAydYumcsi.

3HaTh U MOHMMATh TEPMUHBI, CBSI3aHHBIE C PA3IMYHBIMU BUAAMH YHUCET U CIIOCOOAMHU HUX
3aIMCH, MEPEXOUTH (€CIH 3TO BO3MOXKHO) OT OJHOM (hOPMBI 3aITUCH YKCla K APYTroi;
CpaBHMBAaThb U YIOPSIOYMBATH IIEJIbI€ YMCIa, OOBIKHOBEHHBIE M JAECATUYHBIE IpOOH,
CPaBHMBATh YUCJIA OJTHOTO U Pa3HbIX 3HAKOB;

BBINOJIHATh, COY€Tasl YCTHbIE W NHCbMEHHBbIE NMPUEMBI, apu(MeTHUecKue AEHCTBHS C
HaTypaJIbHBIMM M LEJIbIMU YHMCIAaMH, OOBIKHOBEHHBIMM U JECSITUYHBIMU JpOOsSMHU,
MOJIO’KUTEIBHBIMU M OTPULIATEIbHBIMU YHCIIAMY;

BBIUMCIISATh 3HAYEHUS] YHUCIIOBBIX BBIPAXKEHUH, BBIOJHATh MPUKUAKY U OIEHKY
pe3yJibTaTa BEIYUCIICHU;

BBIMOJIHATh ~ MPEeoOpa3oBaHUsl  YUCIOBBIX  BBIP@KEHHMH HAa  OCHOBE  CBOWCTB
apu(MeTHUECKuX JeHCcTBUN;

OTpEeeNATh TAaKTUKY BBIUMCICHUNA B 3aBUCUMOCTU OT KOHKPETHBIX OOCTOATEILCTB, HO
TakK, 4YTOObI pelIeHre ObLIO 10 BO3MOKHOCTU 00JIee MPOCTHIM U YI0OHBIM;

HaXOJUTh OTHOLIEHUE BEIUYHMH U YHUCET;

YUTaTh U 3aMHUCHIBATh OTHOLLEHUS pa3HBIMU CIOCO0aMU;

HaXOJWUTbh NIPOLICHTHOE OTHOLICHHUE;

JIOKa3bIBaTh HICTUHHOCTB ITPOIIOPLINN;
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— 3alliUCBhIBATb W YUTATH IMPOMNOPUHUUN Pa3HBIMU CHOCOGaMI/I, HCIIOJIb3YA MATCMATUYCCKYIO
TEPMUHOJIOTHUIO;

— HaxoJWTb cpeHee apu(PMETHUECKOE YUCEN U BEINYMH;

— OINpeAesATh NPUHAJICKHOCTh YACE MHOXKECTBAM HATYPAJIBHBIX, LENbIX, PALIMOHAIbHBIX
YHCEIL;

— u300paxaTh YUCIIa HA KOOPAUHATHOM MPsAMOI;

— IPUMEHATb TIEOMETPUYECKUM CMBICI MOAYJIS 4YMCIA JUIsl PELICHUs YpaBHEHUA U
HEPAaBEHCTBA;

— COOTHOCHUTb TOYKY Ha KOOPAMHATHOM HPSIMOW C COOTBETCTBYIOUIMM €l 4YHCIOM H
n300paxkaTh YMCJIa TOUKAMU HAa KOOPAMHATHOM MPSAMOM, HAXOJUTh MOAYJIb YUCIIA;

— COOTHOCHTB TOUYKH B IIPSIMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAUHATAMH 3TOU TOUKH;

— pacClo3HaBaTb YHUCJIOBYIO IPAMYIO, HA3bIBATh €€ CYHICCTBCHHLIC IIPHU3HAKU, ONPCACIIATH
MECTO YHCJIa Ha YHCIOBOH HpﬂMOfI, CpaBHHMBATb, CKJIaJAblBaTb W BbIYWTATh 4YHCJIa C
IIOMOUIBIO YHCIIOBOW IIPSIMON;

— HAa3bIBATh CYHICCTBCHHLIC IMPHU3HAKU KOOpI[I/IHaTHOﬁ HpﬂMOﬁ, OIpeaAcIATbE KOOPAWHATLL
IMpUHaJICKAIIUX e TOUYeK C pauoHaJIbHBIMU KOOpAWMHATAMHU, CTPOUTH U UCIIOJIbB30BATH
JUIs pelleHus 3a1a4d GopMyIly pacCTOSIHUS MEX]y €€ TOUKaMU;

— pacno3HaBaTb KOOPAMHATHYIO IUIOCKOCTb, Ha3blBaThb €€ CYIIECTBEHHBIC IIPU3HAKH,
ONpCACIIAATb KOOPAWHATBI TOYCK KOOleHHaTHOﬁ IIJIOCKOCTU KW CTPOUTH TOYKHU I10 HUX
KOOpJMHATaM;

— OKpYIUIATH LECJIBIC YUCIIa U ACCATUYHBIC I[p06I/I, HaxoauThb HpI/I6JII/I)KeHI/I$[ YHUCCII.

—  NpUMEHAMb pPA3IUYHbIE BAPUAHMbBL PEUleHUsT NPUMEPOS, YRPOouams npeoopas08amus,
UCKamob ONMuUManbHvle cCnocoowl peuerHus CONUHHBIXY) npumepoe,

—  NpUMEHAMb NOHAMUS NPOCMO20 U CIONACHO20 NPOYEHMHO20 pOcma OJid peulenus 3a0ay
9KOHOMUYECKO20 Xapakmepa,

—  nepesooumv 0eCAMUYHYI0 3anUch Yuceil 8 080UUHYIO CUCEMY U 0OPAMHO.

Yucnoevie u 6yKGeHHble 6blpasricenusn

Vuawuiica nayuumes:

— HCIONB30BaTh OyKBBI Ui  O0O3HAu€HWs 4YHUCEN IpU 3allUCH  MaTeMaTH4YEeCKHUX
BBIPQKEHUI, COCTaBIATh M UUTaTh OYKBEHHbIE BBIpAKEHHUS U (HOPMYJbI, HAaXOIUTh
3HaYeHHs OYKBEHHBIX BBIPAKEHUH, OCYIIECTBISII HEOOXOMUMBIE TMOJICTAHOBKUA |
npeoOpa3oBaHusl (pacKpbIlBaTb CKOOKH, OINpenesaTh KOd(PQHUIMEHTh B OyKBEHHBIX
BBIPKEHUSX, TIPUBOIUTH MTOTOOHBIE CllaraeMbie U T.]11.);

— HaxOJHTb HEM3BECTHbIM KOMIIOHEHT PaBEHCTBA;

— HCIIONIb30BaTh IMOHATUE «PEUIMTh YypaBHEHUS» MPH HX pEIIEHHH; CTPOUTh HOBBIE
CHOCOOBI PelIeHNs ypaBHEHU;

— pemiaTh YpaBHEHHUS CO BCEMH apH(PMETHYECKUMHU JIEHCTBUSMH Pa3HBIMH CIIOCOOAMHU:
PaBHOCUJIIBHBIMU MTPE0OPa30BAHUAMU, MEMOOOM HPOO U OUWUOOK, MEMOOOM nepedopa,

— peuarh TpPOCTEHIINE HEPABEHCTBA HA MHOYKECTBE PAllMOHAIBHBIX YUCET C MOMOIIBIO
YUCIIOBOM TPSIMOM W 3allMCHIBATh MHOXECTBA WX PENICHUU, HUCHOJIb3YS TEOPETUKO-
MHO>ECTBEHH YO0 CUMBOJIUKY;

— TIOHUMAaTh W YMOTPEOSATh TEPMHUHBI, CBSI3aHHBIE C 3aMHUCBHIO CTEMEHU YHCIIa, HAXOIUTh
KBapaT W Ky0 4YHCIIa, BBIYUCIATH 3HAYEHHUS YHCIOBBIX BBIPAKECHHI, COJEPIKAILIUX
CTETICHH;

— TOJIb30BAThCS MPU3HAKAMU JEIMMOCTH, PACKIIAIbIBATh HATYPaJIbHbIE YUCIA HA IPOCTHIE
MHOKHTEIIH;

—  TI0JIB30BAThCS MAcCIITaOOM, COCTABIIATH MTPOITOPIIUY U OTHOIIICHUS;



22

— TPUMEHATH OCHOBHOE CBOWCTBO MPOMOPIUH ISl HAXOXKIEHUS HEM3BECTHOTO YJICHA
MIPOIOPIIMH; TPEOOPA3OBLIBATH MPOTIOPIIHH.

— Ha ocHoge 0bwux ceoucme apupmemuieckux 0etucmauti 8 HeCI0HCHbIX CLYYASX:
— onpeoensimb MHONCeCm80 KOpHell HeCMAaHOAPMHbIX YPAGHEHULL
— ynpowams OYKEeHHbIe BbIPANCEHUSL,

—  uUcnonv3o08amv OYKGEHHYIO CUMBONIUKY Ol 0000WjeHuss U cucmemamusayuu 3HAHUL
yuauwuxcs,

— pewamsv npocmeriiiue YpasHeHus ¢ MoOyleM, UCNONb3YS KOOPOUHAMHYIO RPAMYIO U
onpeoeneHue Mooy,

— pewamsb npocmeuuiue HepageHcmeda U O0BOUHble HEePABEeHCMBA C MOOYIeM ¢ NOMOWbIO
KOOPOUHAMHOU NPAMOU.

Pewenue mexcmoewix 3a0au

yttamuﬁc;z HAydumcsi.

— CaMOCTOSITE€JIbHO  aHAIM3MPOBATh  3a/JauyM, CTPOUTb MOJENH, IUIAHUPOBaTb U
peaIn30BbIBaTh PELICHUS, MOSCHATh X0/ PELICHUs, IPOBOAUTh IMOMCK Pa3HbIX COCOO0B
pelIeHHs, COOTHOCUTH IOJIyYEHHBIM pe3yibTaT C YCIOBUEM 3a/layd, OLICHUBATh €ro
paBJoII0100ue, pelaTh 3a/1a4uu C BOIPOCAMU;

— pemaTh MHOTOIIATOBBIE TEKCTOBBIC 3a7a4l apU(PMETHIECKUM CIIOCOOOM;

— pemath 3aJa4yM, CBS3aHHbIE C OTHOULICHHWEM, IPONOPILHOHAIBHOCTBIO BEJIHYUH,
IPOLICHTAMU;

— pelaTh TPU OCHOBHBIE 33J]a4M Ha APOOU U MPOLIEHTHI;

— UCHOJb30BaTh NOCTPOEHHBIE AJITOPUTMbI COBMECTHBIX JEHCTBUI C OOBIKHOBEHHBIMH U
JECSITUUHBIMU JIpOOSIMU MPU PELICHUH 33/1a4 Ha JPOOH U MPOLIEHTHI;

— pelaTh 3a7a4u, COAEpKAIINE 3aBUCUMOCTH, CBS3BIBAIOLINE BEJIMUYUHBL: CKOPOCTh, BpEMS,
paccTosiHue, IIeHa, KOJMYECTBO, CTOMMOCTbH; IPOU3BOJUTENBHOCTh, BpeMs, O0BEMA
paloThl, HCIONB3Ys apudMeTHUecKue HAeWCTBUS, OLEHKY, NPHUKUAKY; I0JIb30BaThCS
€AMHMIIAMU U3MEPEHUS] COOTBETCTBYIOLIUX BEJIMYMH;

— pelaTh 3a/a4y Ha JBHKEHHUE MO PEKE: HAXOIUTh CKOPOCTh IO TEUEHUIO PEKH, CKOPOCTb
IPOTHUB T€YEHHUS, COOCTBEHHYIO CKOPOCTh M CKOPOCTh TEUEHHSI 110 CKOPOCTHU MO TEUEHUIO
Y CKOPOCTH MPOTUB TE€UECHUS;

— CTPOMTb MOJEIM OJHOBPEMEHHOIO PAaBHOMEPHOIO  JBM)KEHUS OOBEKTOB  Ha
KOOpJMHATHOM JIy4E;

— 4YWUTaTh U CTPOUTH rpapUKU JBUKEHUS, OTPEAEIATH 10 HUM: BpeMs BbIXOa U MPUOBITHS
00BbEeKTa; HAIPABJIEHUE €r0 JIBUKEHUS; MECTO U BpPEMsI BCTPEUH C JPYTMMH OOBEKTAMH;
BpEMsI, MECTO, TPOJOJIKUTENBHOCTD U KOJIMUECTBO OCTAHOBOK;

— TpUIYMBIBAaTh MO rpaguKaM ABUKEHUSI PACCKa3bl O COOBITHUSX, OTPAKEHHUEM KOTOPBIX
MoOTJH Obl OBITH paccMaTpuBaeMble TpaUKK IBUKECHHUS;

— pacro3HaBaTh NPSAMYIO U OOpaTHYIO MPONOPLUOHATbHbIE 3aBUCUMOCTH;

— 3a/1aBaTh 3aBUCUMOCTH C ITOMOIIBIO (popmMyi, Tabaul, rpadukoB;

— HaxoAuTh MO TrpaduKy MNpsAMOM U OOpaTHOW MNPOMOPLUHOHAIBHOCTH KO3(PPHUIMEHT

MPONOPIIMOHATBHOCTH;
— pacro3HaBaTh  (PYHKIMOHATBHYIO  3aBUCMMOCTh  CPEOd  JAHHBIX  pa3jIMYHBIX
3aBHCHUMOCTEI;

— pelaTh 33Ja4u CO CPEIHUM apU(PMETUYECKUM YHCET U BEJTUUHH;

— HCIIOJIb30BaTh MMOHATHE «MACIITa0» IJIs pElIeHus 3a1ay;

— COCTaBJIATh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4H;

—  pelarsb 3a4a4d METOJOM YPaBHEHUN;

— CaMOCTOSITEJIbHO COCTaBIIAITh COOCTBEHHBIC 33/aYM W3Y4YaeMBIX THUIIOB IO 3aJaHHOMN
MaTeMaTHYECKOM MOJIENIN — YUCIIOBOMY U OYKBEHHOMY BBIPXKECHHUIO, CXeMe, Ta0uIie;
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— U3BIEKaTh MHPOPMAIHIO, IPEACTABICHHYIO B TaOMUIaX, HA JTMHEWHOH, CTONOYATON WITH
KPYroBOW JuarpamMmax, HWHTEPIPETUPOBATH IPEICTABICHHBIC JaHHBIC, HCIIOIH30BATh
JaHHbIE TIPU PEILICHUU 33/1a4;

— TPEACTaBJIATH HHPOPMALUIO C TOMOIIBIO TAOJIHIL, IMHEHHON U CTOI0YaTON JruarpaMm.

—  CamMocmosamenbHO CMpoOUms U UCHONIb308AMb AN2OPUMMbL U3VUAEMbIX CIY4aes peuleHus
MeKCMoBubLX 3a0a4;

—  QHATU3UPOBAMb, MOOETUPOBAMb U PEUUAMb MEKCMOosble 3a0a4u;

—  pewiams 3a0ayu Ha 8bIYUCIEHUE NIOWAOeL PA3HBIX 2EOMEeMPUYECKUX Puayp;

—  pewams HeCMaHOapmHbvle 3a0aiu no U3y4aemvlm memam,

—  UCNOAB3068amMb 0I5l peuleHUsi MeKCMOBbIX 3a0ay epapuKu 08UNCEHUsL,

—  CaMOCMOoAmMeNbHO CMPOUMb WKATY € 3A0AHHOU YeHOU O0elleHUsl, KOOPOUHAMHYIO NPSAMYIO,
cmpoums opmyny paccmosHus MexHcoy mouKamu KoOOpOUHAMHOU NPAMOLL,

—  Habmoodamv ¢ NOMOWbIO MAOIUY 3ABUCUMOCU MeHCOY NEePEeMEHHbIMU BeNUUUHAMU,
BbIPAANCAM UX 8 HECTIOHCHBIX CAVUAAX C NOMOUWBIO POpMYI;

— onpedersmv no ¢opmyre a = bc 6ud 3asucumocmu (npamas uiu O0OPAMHA
NPONOPYUOHANLHOCMb),

— ucnov306amsv 0l peuterus 3a0a4 Gopmyivl paccmosnus d mercoy 08yMs pasHOMEPHO

0BUICYUUMUCS 00BEKMAMU 8 MOMEHM 8peMeHU t OJisl 08UdICEHUs. Hagcmpey)y Opye 0pyey
(d=s0—(v1 +V2) - t), 6 npomusononodxicnvix nanpasienusx (d = so + (V1 + Vo) - 1),

80020HKY (d = so— (V1 —V2) * t), ¢ omcmasanuem (d = so + (V1 —V2) * ¢).

Hacznaonan ceomempus

yqamuﬁc;z HAydYumcsi.

— TPUBOJIUTH NpPUMEPHl OOBEKTOB OKPYXKAIOLIET0 MHpa, MUMEUMX (HopMy H