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IHOACHUTEJIBHAS 3AIIMCKA

[TpumepHas nporpamma «Y4ych YUUTHCS» 10 y4eOHOMY MpeIMEeTy MaTeMaTuka, 5 — 6 Ki1acchl
COCTaBJIEHA HA OCHOBaHUHU:

3akona Jloneuxoit Hapomnoii PecnyOnuku «O6 oOpazoBanum» (mpusat [loctaHoBieHuem
Haponnoro Cosetra Ne 55-IHC ot 19 utonst 2015 rona, neiicTByromas peaakiiys 1Mo COCTOSHUIO Ha 28.
12.2021);

TocynapcTBeHHOTO 00pa30BaTENBLHOTO CTaHAApPTa OCHOBHOTO OOIIEro oOpa3oBaHUs,
yTBepkaeHHbI [Ipukazom MunucrepctBa oOpasoBanus u Hayku Jlonenkoit HaponHoit Pecny6muku
ot 30 mapra 2022 . Ne 22-HII (3apeructpupoBano MunuctepctBoM toctuuiuu Jloneuxoit Hapognoit
Pecny6muku ot 05.04.2022r Ne 5054);

[TpumepHoit pabodyeit mporpamMmoii: ydeOHO-meToamueckoe mocobme. Ilerepcon, JI. T.
Maremaruka. 5-6 kmaccl (cucrema «Yuycb yuutbes» JI I Ilerepcon). — M.: BMHOM.
Jlaboparopust 3HaHui, 2022, ¢ y4eTOM y4eOHHKOB MAaTEMAaTHKH «YUyCh YUUTBCS» JUIsI 5—6 KI1accoB
aBtopoB I. B. Jlopodeea, JI. I. [lerepcon;

VYyeOHOro miaHa MyHHIMTAIBHOTO OIOMHKETHOTO 00IIe00pa30BaTeIbHOTO YUPEKICHUS
«IIIxoma Ne2 ropona EnakueBo» na 2022- 2023 y4eOHBIi ro.

Kanennapuoro rpadguka MyHAIIMTIATEHOTO OIOMKETHOTO 00IIE00Pa30BATEIBHOTO YUPEKIACHUS
«IIIxoma Ne2 ropona EnakueBo» Ha 2022-2023 y4eOHbIii ro.

IIporpamma no MaremaTuke as 5—6 KIIACCOB OCHOBHOM ILIKOJIBI SIBJIETCS YAaCThEO €AMHOTO
HENPEPBIBHOIO Kypca MAaTeMaTWKM Ul JOLIKOJIBHOM MOATOTOBKM, HAYaJIbHOW M OCHOBHOM IIKOJIBI
oOpasoBarenbHON cuctemMbl «Yuych yuutbes» JI. I [lerepcon. Kypc maremaruku ayis 5—6 kiaccos B
JAHHOU MpOrpamMMe SIBISETCS, ¢ OAHON CTOPOHBI, HEMOCPEACTBEHHBIM MPOJOKEHUEM OJHOMMEHHOTO
Kypca MaTeMaTHKU JUUIsl HauaJbHOM IIKOJIbI,  C IPYroi — 3TaroM, 00ecreunBaroIiM HEPEPhIBHOCTD
MaTeMaTH4yeckoil MOATOTOBKM Y4YalUXCsl IHpHU IepexoAe K MNpeanpoduibHOMYy U NpO(UIbHOMY
00y4eHHI0.



HEJIX U3YYEHUSA YYEBHOI'O ITPEIMETA

[IporpaMmMa 1o Marematuke Uit 5—6 KiaccoB «YUyCh YUHUTBCA» SBISIETCS YacCThIO

HEMpPephIBHOTO Kypca mareMaTuku obOpazoBarenbHoU cuctemsl JI. I Tletepcon u obecnieunBaeT
HEMPEPBIBHOCTh MATEMATUYECKOM MOJArOTOBKM YYAIlMXCS, HAYMHASL C JOLIKOJIBHOW CTyNEHU U
BILJIOTH JIO MX TIEPexo/ia K mpeanpoGuiIsHoMy U MPOQPHIEHOMY 00yUYEHHIO.

Ha orame oOyuenuss B 5-60 Kilaccax 3aBepIIacTCsi IMOCTPOCHUE CHUCTEMbI OCHOBHBIX
MaTeMaTUYECKUX TOHSATUN Ha YPOBHE SMIIMPHUECKOTO OOOOIICHUS W HAYMHACTCS IMPOIECC
MIOCTPOEHUSI TEOPETHUYECKUX OCHOB MATEMaTHYECKON HayKH, €€ COAEpX aHus, a TaKke
NPUMEHEHNE MAaTEMATHKH ISl pEIISHUS] TPAKTUYECKUX 3a/1a4 OKPY>KAIOIIET0 MUPA.

. DopMHUpOBaHUE  cucmemvbl  MAMeMAmuyeckux  3HaHuu,  oOecreynBarouei
HENPEPBIBHOCTh MAaTeMaTHYECKON TIMOATOTOBKH MEXIy HAYalbHOM IWIKOJNIOH U JIIOOBIM
npeanpoduaeM u mpodusieM Ha CTapIIe CTyNEeH! IIKOJIBI;

. npoaoiKeHue (OPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHUYECKUX TOHATHH (YHUCIIO,
BEJIMYMHA,  TreoMeTpuueckas  Qurypa), OOECHeuMBAIONUX  MPEEMCTBEHHOCTh  H
MEPCIIEKTUBHOCTh MAaTEeMaTHUYECKOTO 00pa30BaHus 00y4aroINXCs;

. pa3BUTHE WHTEJUIEKTYyaJbHBIX M TBOPUECKHX CIIOCOOHOCTEH 00ydaromuxcs,
MO3HABATEILHON AaKTUBHOCTH, WCCIIEOBATEIbCKUX YMEHHMH, WHTEpeca K H3YYCHHIO
MaTeMaTHKU;

. dbopmupoBaHue 'y O0OydaloIIUXCs CIHOCOOHOCTEH K  CAMOWU3MEHEHHUI0 W
CaMOpPa3BUTHIO;

. npojoKeHue (OPMHUPOBAHUS Yy OOYYArONIMXCS CIIOCOOHOCTEH K OpraHu3aluu
MO03HABATEIbHBIX, PETYISATUBHBIX U KOMMYHHKATUBHBIX YHHBEPCATbHBIX YICOHBIX JICHCTBHIA,

. MPOAODKEHUE  MPHOOPETEHUsS  OMbITa  CaMOCTOATENbHOW  MaTeMaTU4eCKOU
JESITEIbHOCTH 10 TOJTYUYEHUIO HOBOTO 3HAHUS, €T0 MPE0Opa30BaHUIO U MPUMEHEHHUIO;

. (hopmupoBaHue CrIOCOOHOCTEH K KOMMYHUKAaTHBHOMY B3aUMOJICUCTBHIO U yU4eOHOM
JEeSTebHOCTH (YMEHHSI YIUTHCS) HA OCHOBE pe(pIeKCMBHOTO METOA;

. MoJBeZicHHE OOydalolmuxcs Ha JOCTYIMHOM JUIsi HHUX YpPOBHE K OCO3HaHUIO
B3aMMOCBS3U MAaTEeMAaTUKH U OKPYKAIOIIEro MUPA;

. dbopmupoBanne  (QYHKIIHMOHATHHOW  MaTEeMAaTWYCCKOW TI'PAMOTHOCTH:  YMEHHS
pacrmo3HaBaTh MaTeMaTU4eCKue OOBEKThl B PEANbHBIX JKU3HEHHBIX CUTYAIUsX, MPUMEHSTH
OCBOCHHBIE YMEHMS Ul PELICHUsS NPAKTUKOOPUEHTUPOBAHHBIX 3a1a4, MHTEPIPETHPOBATH
MOJIYYCHHBIC PE3YJbTAThl M OIICHUBATh MX Ha COOTBETCTBUE MPAKTUUCCKON CUTYaIUH;

. (dbopMHpOBaHUE y YYAIIMXCS OMbITa PEIEKCHH COOCTBEHHBIX CIMOCOOHO- CTEH M
CHUCTEMBI LIEHHOCTEN, B COOTBETCTBUM C KOTOPOM KAXKIbIA M3 HUX CTPEMHUTCS 3aHATH MECTO
cBOEil MakcuMalbHOM 3(()EKTUBHOCTHU B KOJUIEKTUBHOM 1€ATEIbHOCTH.

OCHOBHBIE JIMHHHM COJACPXKaHWSA Kypca MareMaruku B S5—6 Kjgaccax — JIOTHYecKas,
apudmernyeckas M TeOMETpHUYECKas, KOTOPbIE pAa3BUBAIOTCS MapajlieibHO, Kaxaas B
COOTBETCTBUHU C COOCTBEHHOM JIOTMKOH, OTHAKO HE HE3aBUCHMO OJIHA OT JPYTOH, a B TECHOM
KOHTaKT€ W B3aUMOJICUCTBUM. Takke B Kypc€ MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMHU
anreOpbl U OMHUCATENHHON CTATUCTUKHU.

Takue TeMbl, Kak HyMepalusi MHOTO3HAYHBIX YHCENI B mpenenax 12 pas3psaos,
OOBIKHOBEHHbBIE JPOOHM C OJUHAKOBBLIMH 3HAMEHATeNs MU, CMEIIaHHbIE 4Yucia (CpaBHEHUE,
CIIOKCHHUE, BBIUMTAHHE), pEIICHUE ypaBHEHWUW BUma a +x =b,a—x=b,x—a=b,a - x =
b,a :x = b, x:a= b, "3MEpEeHUE yTIIOB, KPYTOBBIC U CTOJIOYATHIC AUATPAMMBI U JIP., BOILIU B
MporpaMMy MaTeéMaTUKU HayaJbHOM IIKOJBI.

B navyanpHOM mIkosie ObUT pacIUpeH U KPyT M3y4aeMbIX MOHATUH. [leTH MO3HAKOMUIIHCH C
TaKUMHU TOHATHUSIMH, KaK OmNepaius, rnporpaMma JAE€UCTBUH, MHOXECTBO M ONEpaluy Haj
HUMH, TIEPEMEHHAs, KOOPAUHATHBIN yToJl, TpaduK ABUKCHUS U JIP.

B nHavane 5 kjacca Marepuain, u3ydeHHBld B 1-4 Kiaccax, IOCJI€I0BaTeIbHO
noemopsiemcs, HO TapajlIeJbHO C PACCMOTPEHHUEM HOBBIX [UISl YYallMXCs UAEH, KOTOpbIE
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TOTOBAT MX K U3YYCHHIO cieayromux TeMm. [1oaTomy, ¢ 0gHOM CTOPOHBI, YUUTENb B HaJYaJe
o0y4eHus B 5 KIIacCe UMEET BO3MOXKHOCTB JIYHIIE TIO3HAKOMHUTHCS C yUaITUMHUCS, YCTAHOBUTD
Y BOBPEMsI YCTPAaHUTh BO3MOXKHBIE MPOOENbl B MX 3HAHUAX, a C JAPYTOW CTOPOHBI, JETH HE
«TOMYYTCS» Ha MECTE, PaCUIUpSIETCs WX KPYyrosop, HJIET ONEepekaromias MOATOTOBKa K
JanbHEHIIeMy U3yUEHHUIO MaTepuara.

[Iporpamma 5 knacca Ha4YMHAETCA CO 3HAKOMCTBA C MAaTEMAaTUYECKUMHM MOJIEISMH U
MpUEMaMH MX MOCTPOCHUs. Y ydammxcs (OpMUPYETCs MPEACTABICHHE O MATEMAaTUKE KaK O
SI3bIKE, OMMCHIBAIOLIEM 3aKOHOMEpHBIE CBSI3M M OTHOILIEHUS peanbHOro Mmupa. OOyueHue
mMamemamuyeckoMy A3bIKy Kak CHEIU(PUYECKOMY CpEACTBY KOMMYHHUKAIlUM B €r0
COIIOCTABJICHUH C pEAJbHBIM S3BIKOM SIBISIETCS OOHOU U3 BAMCHEUWUX 0cobeHHocmell
npocpammul «Y4yCh yUUTHCS.

I'pamOTHBINI MaTeMaTHUYECKUW SI3bIK SIBISIETCA CBUACTEIBCTBOM UYETKOIO U
OpraHW30BaHHOTO MbIIUIeHUs. [loaTOMy BlajieHne HSTHUM SA3BIKOM, I[MOHMMAHHUE TOYHOTO
COJEpPKAHUS TPENJIOKEHUW M JIOTUUECKUX CBA3EH MEXJy HHUMHM PACHpPOCTpPAHSAETCS W Ha
BJIQJICHUE €CTECTBEHHBIM SI3BIKOM, YTO BHOCHT BECOMBIN BKJIAJl B (POPMHUPOBAHUE U PA3BUTHE
MBIIUICHUS] YEJIOBEKA B LIEJIOM.

[lepBpiii ATanm MaTeMaTUYECKOrO MOJEIUPOBAHUS (MIOCTPOCHHUE MaTeMaTUYeCKOW MOJEIH),
M0 CYIIECTBY, SIBIISIETCS MEPEBOAUECKON pabOTON, a MMEHHO TIEPEBOIOM YCIOBHS 3aJadd Ha
MaTeMaTHYEeCKUN S3bIK. YUYEHUKH y3HAIOT, YTO MaTeMaTUYE€CKUMU MOJIETISIMUA TEKCTOBBIX 3a/1a4
MOTYT CIYXXUTb BBIPOKEHUS, YpPaBHEHHUs, HEPABEHCTBA W JaXXe CHUCTEMbl YpPAaBHCHHH U
HEPaBEHCTB, y4aTcsl CTPOUTh MaTeMaTUYECKUe MOJEIH JII0ObIX (Aa)ke HEM3BECTHBIX UM) BUJIOB
TEKCTOBBIX 3a/ad. J[Jas 3TOro akTHBHO HCHOJB3YIOTCS TpaduuecKkue Mojaenu (CXeMbl) U
Tabnuipl. [IpuoOpeTeHHbI OMBIT MOMOraeT y4alluMCsS CIHOKOMHO M YBEPEHHO BBINOJHATH
CaMbIil TpPyIOHBIM IIAr pelEeHUs TEKCTOBbIX 3aJad. BHyTpUMOJENbHOE HCCIEN0BaHUE
MpeoaraeT pa3inyHbie Coco0bl pabOThI C MATEMATUYECKUMU MOJEIISIMH.

BHauane neT BCIOMHMHAIOT M3BECTHBIE MM CHOCOOBI, a 3aTeéM OHM 3HAKOMATCA C
OOIIeHAyYHBIMH METOAAMH, KOTOPBIC HCIONB3YIOTCS B CIydasx, KOTJa WMEIOIIUXCS 3HAHUN
HEJ0CTATOYHO, — METOJO0M MPo0 U OmHUOOK U METOIOM repedopa. M3ydeHue 3Tux MeTo/10B He
TOJIBKO MOMOTAET JIETSIM OCMBICIUTh IyTH PAa3BUTHUSl HAYYHOTO 3HAHUS, HO U MOTHUBHUPYET UX
JAIbHEHIIYIO JIESITENIbBHOCTh HAa YpOKax MaTeMaTHMKM B cCTapmux kiaccax. Kak yxe
O0TMEYaJOCh, MapaJIEIbHO C PACCMOTPEHHEM BOMPOCA O MATEMAaTHMUYECKUX MOJEISAX HUJET
CUCTEMaTH4YECKOE U  TOCJIENOBATEIIbHOE  IOBTOPEHUE  Kypca  HAuyalbHOM  IIKOJBI,
o0ecrednBaroIee TUIaBHbIN Mepexo]] U3 HA4aJIbHOM IIKOJIBI B CPETHIOK0.

[Ipu oOyueHuu penieHno TEKCTOBBIX 3a7ad B 5—6 KilaccaxX UCIONB3YIOTCS apumeTnyeckue
MpUEeMBbI perieHus. TeKCTOBbIe 3a7auu, peniaeMble MPU OTPaAOOTKE BHIYMCIUTEIHLHBIX HABHIKOB
B 5—06 Kjaccax, pacCMaTpUBaIOTCs 3aJaud CJIEIYIOUIMX BHUJIOB: 3314 Ha JIBM>KEHHE, Ha YacTH,
Ha TIOKYTKH, Ha paboTy W MPOU3BOAUTEIHHOCTh, HA JIBI)KCHHE 1O pPEKe, Ha MPOILICHTHI, Ha
OTHOILIGHUSI W TIPOMOpLHMH, Ha MacmTadb, Ha cpeaHee apudmerndeckoe. Kpome Toro,
oOyJarommecs: 3HAKOMATCS C TPUEMaMU pelIeHus 3a7a4d 1mepedopoM BO3MOXKHBIX BapUAHTOB,
ydarcsi pabotaTth ¢ uH(OpMaluei, mpeacTaBIeHHoN B (hopMe TaOIUI] UITU TUArPaMM.

B koHme 6 kiacca ydamuecss CUCTEMAaTU3UPYIOT BCE M3BECTHBIE UM METObl PEIICHHS
TEKCTOBBIX 3aJ1a4, YTOUHSIOT M PACIIMPSIOT CBOU TMPEACTABICHHS O METOAE MaTEMaTHYE€CKOTO
MOJICTUpOBaHMsl (HA TpUMEpe TEKCTOBBIX 3a7ad, MaTeMaTHUYeCKOW MOJETbI0 KOTOPBIX
SIBJISIFOTCSI N3YYEHHBIC TUIIBI YPABHEHHI ).

PazButue 4ncioBoil TMHUU B JAHHOM MPOTpaMMe MPOJOIIKAET (2 HE MOBTOPSET) U3yUCHHE
yycelsl B HaYaJIbHOU 1IkoJie. B 5 kimacce u3y4aroTcsi OOIKHOBEHHBIE U JIECATHYHBIE Ipo0H, a B 6
KJIacce — palloHalIbHbIE unciia. B 3aBepliieHne 3HaHUS I€TeH 0 YMCliax CUCTEMAaTU3UPYIOTCH,
JIETU 3HAKOMSTCSL C UCTOPHUEH pa3BUTHUS MOHATHUS O YHUCIIE U C METOAOM PAaCIIMPEHUS YACIOBBIX
MHOeCTB. CTaBUTCS MpodiieMa HeOCTATOYHOCTH U3yUEHHBIX YHUCEN ISl H3MEPEHUS BEJTMUNH
(Hampumep, AJTMHBI TUArOHAIM KBaapara co CTOPOHOH 1).

N3ydyenue apudmMeTnyeckoro marepuaia B 5—6 Kiiaccax HAaYMHAETCS C CUCTEMAaTH3allUd U
pa3BUTHUSl 3HAHUWA O HATypaJbHBIX YHUCIaX, MOJIYYEHHBIX B HadaidbHOM mikoie. [Ipu sTom
COBEpIICHCTBOBAHUE BBIUMCIUTEILHOW TEXHUKH M (POPMHUPOBAHHE HOBBIX TEOPETUYECKUX
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3HAHUH COYETAeTCs C PA3BUTHEM BBIYUCIUTEIBHOW KYJIBTYpbl, B YACTHOCTU C OOyuYE€HUEM
[IPOCTEHIINM IIpUeMaM NPUKUAKM M OLEHKM pe3yJbTaroB BblUMCICHUH. M3ydeHue
HaTypaJIbHbIX YHUCEN MPOJIOJDKAeTCsl B 5 Kilacce 3HAKOMCTBOM C HayaJbHBIMHU IOHSATUSMU
TeOpUH JeIuMOCTU. OCOOCHHOCTAMHU COJEpPIKAHUS JIETUMOCTH HAaTypalbHBIX YHUCEN SBISIETCS
TO, YTO TIOHATHE JEIUTEIS] U KPaTHOTO BBOAMTCS Yepe3 IMOHITHE ACIMMOCTH YHCEN; IpU
HaxoxaeHun HOJ[ wucnonedyercs meton nepebopa [enuTesiell MEHbLIEro uucia, Hpu
Haxoxaeann HOK — wmerton mepebopa KpaTHBIX OOJBIIETO YMCIIA; MOHSATHE IPOCTBIX» U
«COCTaBHBIX» YHCENl paccMaTpuBaeTcs Kak HOBas KiacCHU(UKaLUs HaTypajbHBIX YHCEI;
CBOMCTBAa JIEMUMOCTH JOKa3bIBalOTCA HA OCHOBE YMEHHUs JeTel JOoKa3blBaTh O0O0Ine
YTBEP)KJCHMS, BBOJS OOO3HAYEHUS; MPU3HAKH JEIMMOCTH BBIBOJSTCS HA OCHOBE MOJIENU
MHOT'O3HAYHOI'O YHCJIAa U CBOWCTBA JACIMMOCTH; PA3JI0KEHUE HA MPOCTHIE MHOXKHUTEIN — 3TO
elle OJUH CIOCO0 HAXOKJICHMs JIeUTeNIel Yhcia U BO3MOXHOCTh UCIOJIb30BaTh Pa3IokKEHUE
g HaxoxaeHuss HOJl u HOK. Crenenp uncia BBOAUTCS Kak KpaTKas 3alluCh MPOU3BEACHUS
OJJMHAKOBBIX MHOKUTEJIEH.

Jpyroit KpynHbIi OJI0K B cofiepaHuu apu(METHUECKON JIMHUK — 3TO POOH.

VYuuTenaro BaXKHO 3HaTh, YTO B HAYaJIBHOM ILIKOJIE IE€TH y’KE 3HAKOMUJIMCH C MHOTO3HAYHBIMU
YHUCIaMM, TOHSATHSAMM TPAaBUIBHON W HENPaBWIBHON ApOOM, CMEIIAHHOTO YHCIA, YUYHIUCH
CpaBHUBaTb  JpoOM C OAMHAKOBBIMM 3HAMEHATENIIMH MM OAMHAKOBBIMHU YHCIUTEISIMH,
CMEIIaHHbIe YMCIIa, YYWINCh PeoOpa30BhIBATH CMEIIAHHOE YUCIIO B HEMIPABHIIBHYIO IPOOb U
obpatHO. Bce 3TH BOIPOCH! yTOUHSIIOTCSI, ONEPATUBHO YCTPAHSIOTCS BO3MOMKHBIE ITPOOEIBI B
3HAHUAX ydanmxcs. V3yueHne OOBIKHOBEHHBIX U JECATUYHBIX JpoOeil OTHECEHO K 5 Kiaccy.
D10 yx)e Oosiee BBICOKMH ypOBEHb IO CPaBHEHUIO C COAEP)KAHHMEM B HAyaJIbHOW IIKOJE B
OCBOGHHH JIpOOEH, KOTJa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU HJCSIMH, TOHATUSIMH TEMBI.
[lonsiTe mpoLEHTa paccMaTpUBaeTCs Kak OJHAa cOTas 4acTh BeauduHbL. [Ipm sTOM
paccMOTpeHHe OOBIKHOBEHHBIX JApoOeil B TMOJHOM O0BEME MPEIIIECTBYET HU3YUYCHHIO
JECATUYHBIX JIpOoOed, 4To 1eaecoo0pa3sHO € TOYKHM 3PEHUS JIOTMKH H3JI0KEHHsS UYUCIOBOU
JUHWM, KOTJa TpaBWia JEHCTBUH C JECATHUYHBIMH JAPOOSIMM MOXKHO OOOCHOBATH YKe
M3BECTHBIMU AJITOPUTMaMH BBINOJIHEHUs AEHCTBUM ¢ OOBIKHOBEHHBIMHU JPOOSMHU. 3HAKOMCTBO
C JECATHYHBIMH JpOOSMHU pACIIUPUT BO3MOXXHOCTH JUIsI TOHMMAaHHUS OOyYaIOUIMMHUCS
IIPUKJIAJHOTO TPUMEHEHMS HOBOM 3allUCHM IIPU M3YYCHMM JPYIMX MPEeIMETOB M IIpH
MPAaKTUYECKOM HCToNb30BaHun. K 6 Kiaccy OTHeceH HOBBIM 3Tan B M3Y4YEHHUU ApOOei, Tie
MIPOMCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHMs M MpeoOpazoBaHUs ApoOei, OCBOCHHE
HOBBIX BBIUHCJIMTEIbHBIX AJITOPUTMOB, OTTAaYMBAaHUE TEXHUKHU BBIYUCIIEHUH, B TOM 4HCIE
3HAUEHUI BBIPAKEHUH, COAEpKAIUX U OOBIKHOBEHHBIE, U JAECSITUYHbIE APOOH, yCTaHOBICHHUE
CBsI3€il MEX/1y HUMH, paCCMOTPEHHE IPUEMOB pellIeHHs 3a7a4 Ha 1podu. B 6 kiacce yuamumecs
IPOOJDKAIOT paboTy € MPOLEHTOM, KaK € IOHATHEM MPUKIAAHON MaTeMaTHKH, ydarcs
BBIpAKaTh TPOLIEHTHl YHCJIOM, a YUCJIO — B IPOLEHTaX, HCIOJIb30BaTh pa3Hbie (HOpMBI
BBIPA)KEHUSI OTHOTO U TOTO K€ M3MEHEHMs BEJIIMYMHBI, CHOPMYIUPOBAHHbIE O€3 MPOLIEHTOB U €
IIOMOLIbIO IPOLIEHTOB, 3HAKOMATCS C IOHITHEM «KOHILIEHTpAUUsl pacTBOpa», YTOUYHSIOT
IIpaBUjIa PEleHMs 3aJad Ha MPOLEHThl U OOLIyI0 (GOpMyIy MPOLEHTOB, PEIIAIOT COCTABHBIE
3a]1a4d Ha MPOLIEHTHI.

[lonroroBka K M3y4Y€HHUIO pPAllMOHAJIBHBIX YMCE] HAYMHAETCA B 5 Kiacce NPHU PELIEHUU
3aj1a4, r7e 1es1ecoo0pa3HOCTh BBEIEHUS OTPUIIATEIbHBIX YHNCE PACKPBIBAETCS HA MIPUMEpax U3
OKpY’KaIOILEe! JKU3HU: PACXOJ — JOXOJ; BBIMIPBILI — IIPOUTPBHILLL; TOBBIILIEHNE — OHUKEHHE
TeMIlepaTypsl U T. A. Mcnonb30BaHne KOOPAMHATHOM NMpPsSMOM B 6 Kilacce MO3BOJIAET CO3/1aTh
HaIVBSIIHYIO OINOPY Ul MOHATHUS MPOTUBOMNOJIOKHBIX YHUCEN, IPABUII CPABHEHMSI, CIOKEHUS U
BBIUUTAHUS PAlMOHAJIBHBIX Ynces. POopMyIUPOBAHUIO MOHIATHSI MOIY/IS B 6 Kjacce yiensercs
ocoboe BHUMaHME, TaK KaK OHO JIS)KUT B OCHOBE QJITOPUTMOB CPAaBHEHHs U aJIrOPUTMOB
JIEUCTBUU C OTPHIATEIbHBIMU 4YHMCIaMU. MOAyiab TPaKTyeTCsd KaK pAaCCTOSHHE OT Hadala
oTcyueTa JI0 TOYKH, 0003HaYaroIel TaHHOE YMCIIO Ha KOOPAMHATHOM MPsIMON. AHAINU3 MOHATUS
MOJyJ sl MPUBOAMT K «Pa3BETBICHHOMY» olpeaeneHuto mMoayis. CloKeHHe paluOoHaIbHBIX
YKCEJl BBIBOJUTCS HAa OCHOBE CIOXKEHHUS «JIOXOIOB» U «PACXO/I0B», & OCTaJbHbIC IEHCTBUSI —
UCXOJISl U3 HEOOXOAMMOCTHU COXPAaHEHUS! CBOMCTB JEHCTBUI C MOJOKUTEIbHBIMHU YHUCITAMH.

B 3axiroueHne 3HaHMA JAE€TEM O YMCIAX CHCTEMATU3UPYIOTCS; yCTaHABIMBACTCSA
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B3aMMOCBSI3b MEXIY MHOKECTBAMHU HATypaJIbHBIX, LIEJBbIX U PALlMOHAIBHBIX YHUCEN, CTPOUTCS
nuarpamma Oiliepa — BeHHa 3THX MHOXECTB M CTaBUTCS mpoliieMa HEeJ0CTaTOYHOCTH
M3YYEHHBIX YHCENI JUIsl BBbIpaXEHUs JJIMH oTpe3koB. Hampumep, 1oka3bIBaeTcsi, 4YTO
palMOHAIBHBIX YHUCEJ HEJOCTaTOYHO JJIs BBIPDAKEHUS UIMHBI JMAroHaJd KBaJpara co
CTOpPOHOM, paBHOH 1.

VYyamuecs B 6 Kjacce U3y4arOoT BCE JEHUCTBUS C PALMOHAIBHBIMHU UYHCIAMHM M y4yaTcsl UX
MPUMEHSTh CO BCEMH HW3BECTHBIMU YHUCIAMHU: LENBIMHU, OPOOSMH, ACCITHUYHBIMH IPOOSIMHU.
W3yuenne panMoHAIBHBIX YHCET HA 3TOM HE 3aKOHYHTCSA, a OyleT NMPOJOIDKEHO B Kypce
anredpsl 7 Kacca, 4YTO CTAHET CIIEAYIO UM MPOXOJ0M BCEX MPUHLHUITUATIBHBIX BOIIPOCOB, TEM
caMbIM pasZelieHHe TPYIHOCTEH oOJierdaer BOCIPHUATHE Marepuaia, a paclpelesieHue BO
BpPEMEHH CIIOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

B IIpumepHoit paboueli mporpamMmme mo mareMatuke «Yuych yuuthes» JI. I [lerepcon
MPEIYCMOTPEHO (OPMUPOBAHHE TPOIEAEBTHUECKUX anreOpandeckux mnpeacrapieHuid. C
OyKBEHHBIMH O0O3HAYEHUSIMH BEJIMUYMH JETH 3HAKOMATCA YK€ B HayalbHOM Ikone. bykBa
KaKk CHMBOJ HEKOTOPOIO 4YHCJIa B 3aBUCUMOCTH OT  MaTeMaTU4YeCKOro  KOHTEKCTa
BBOAMUTCA TOCTeneHHo. B 5—6 knaccax OykBeHHasi CUMBOJIHMKA IIMPOKO UCIIONIB3YETCs MPExKIe
BCEro /IS 3almUCH OOIIMX YTBEPXKACHUH W TpEeNIoKeHUH, (GopMyna, B YaCTHOCTH JUIs
BBIYMCIICHUS] TEOMETPUUYECKUX BEJIMYUH, B KAYECTBE «3aMECTHUTEIS» Yncia. Takoe MOHUMaHue
OyKBBI B MaTeMaTHYeCKOM SI3bIKE TMO3BOJISIET  y4yallUMCS MNPOBOAMTH  JIOTHUECKOE
JI0Ka3aTeIbCTBO CBOWCTB U MPU3HAKOB JIEJIMMOCTH, CBOMCTB nponopuuii u ap. McnonszoBanue
OyKBEHHBIX OO0O3HAUYEHUI TIO3BOJSET TAKXKE CTABUTh BOIPOC O IOCTPOCHUU (HOPMYI
3aBUCHUMOCTH MEX]Yy BEIMYMHAMHU. 3aBUCUMOCTH 33/1al0TCSI aHATUTHUYECKUM, TaOJIUYHBIM U
rpadguyeckuM CcrmocoO0amu, JETH TPEHUPYIOTCS B IEpexoie OT OaHOW (HOpMBI 3alaHus
3aBUCHUMOCTH K Jipyroil. Cucremarnueckasi paboTa ¢ KOHKPETHBIMU 3aBUCUMOCTSMH ITPUBOIUT
yUalluxcss K OCO3HAHUIO 11€JecCO00pa3sHOCTH BBeACHHS 00- mero moHatus GyHkuuu. Takum
obpazoMm, OoHM 3(P(PEKTHBHO TOTOBATCS K H3YYCHHIO CHCTEMAaTHMYECKOTO Kypca aireOpbl B
CTapIIUX KJIaccax.

Camoe cepbe3HOE BHHMMaHue yjensercsd B 5—6 Kiaccax pa3sBUTHIO JIOTMYECKOW JIMHUU.
OTIMYuTENbHOM 4YEepTOW JAaHHOM MPOrpaMMbl  SBISETCS TO, YTO JIOTMYECKUN Marepual
pacronaraeTcsi He OTHCIbHBIM OJIOKOM, a BBOAMTCSA IOPIMOHHO, 4Yalle BCEro Ha
HeMaTeMaTu4yeckoM marepuanie. Takum o0pa3oM, JOTHKO-S3bIKOBasl JIUHUSI Pa3BEPTHIBACTCS B
LIENIOYKY B3aMMOCBSI3aHHBIX BOIIPOCOB: MAaT€MAaTUYECKUN S3bIK — BBICKAa3bIBAaHUA —
JI0Ka3aTeIbCTBO — METO/Ibl JO0KA3aTeIbCTBA — ONpPEAENICHUS — PaBHOCUIIbHbBIE TIPEIOKEHUS
— OTPULIAHUE — JIOTUYECKOE CIIECTBUE — TeopeMa. [Ipu 3ToM HOBbIE JIOTHYECKHE TOHSTHS U
OTHOILIEHUSI BHAYaJle BBIMOJHSIIOT CaMOCTOSATENbHYIO POJIb KaK OOBEKThl M3YUYEHHS, a 3aTeM
MOJUYMHEHHYI0, CIYXeOHYI0 pojb NpPU PEUICHUH 3aJad B CBA3M C PACCMOTPEHHEM YHCTO
MaTeMaTU4YECKUX BOIIPOCOB.

B kypce «Maremartuka» st 5—6 KJIacCOB TPEACTaBICHA HAISAHAS TEOMETPHS,
HampaB/IeHHasT Ha pPa3BUTHE OOPa3HOr0 MBILIUIEHHs, MPOCTPAHCTBEHHOIO BOOOpakeHUs,
M300pa3uTEIbHBIX YMEHUH. OTO BaXHBIM 3Tall B M3YYEHUM TIE€OMETPUH, KOTOPBIN
OCYILECTBIIETCS Ha HAIVISHO-TIPAKTUYECKOM YPOBHE, OMHUPAETCsl Ha HaMIsAHO-00pa3Hoe
MbllIeHHe oOyvaronuxcs. bosbias poiab OTBOAUTCS NMPAKTUYECKOW NEATEIbHOCTH, OIBITY,
HKCIIEPUMEHTY, MOJIeTupoBaHui0. O0yuaronyecs 3HaAKOMATCS ¢ T€OMETPUUECKUMU (purypamu
Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUIINMU KOHPUTYpaLMSIMH, y4aTcsl n300paxarb
X Ha HEJIMHOBAaHHOW M KjeTyaroi Oymare, paccMaTpuBarOT MX IpocTeiine cBoiicTBa. B
Ipouecce M3y4yeHUs HalIsAHOM TIeOMETpPUM 3HaHUs, IMOIy4YeHHble OOydJarolmuMHUCS B
HauaJIbHOM IIKOJE, CHUCTEMAaTU3UPYIOTCS U PaCIIUpPSIOTCS, a MCCIEJOBAaHUE CBOMCTB
reoMeTpuyeckux QUryp mnpojoibkaercss B 5—6 Kilaccax: ydaluecs OTKPBIBAIOT ISl cedd
pa3iMyHble CBOWCTBA TPEYTOJIbHUKA W MPSMOYTOJbHUKA, IapajulesiorpaMMa M TpaIelnH,
OKpY>)KHOCTH U Kpyra u ap. Ilpm 3ToM paccmarpuBaroTCsi HE TOJBKO IUIOCKHE, HO U
MPOCTPAHCTBEHHBIE (PUTYpbl — Mmap, chepa, HUIUHAP, KOHYC, MUPAMHJIA, MHOTOTPAaHHUKH.
DTO TOMOTaeT MM, C OJHOW CTOPOHBI, OOHAPYKUTHh KPAcOTy I€OMETPUYECKHX (PaKTOB, a C
Ipyroil — O0CO3HAaTh HEJOCTAaTOYHOCTh CBOMX 3HAHUU ISl UX JIOTUYECKOTO OOOCHOBaHUS,
JI0Ka3aTebCTRa.
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B 6 xmacce yuamuecs npuoOperaroT 00jiee CUCTEMHBIA OMNBIT MOCTPOSHUN C MOMOIIBIO
LUPKYJAS W JIMHEHKH, HCIOJIB3YIOT TE€OMETPUUYECKUE TOCTPOSHHs Ul JJOKa3aTesIbCTBA
YTBEPKIACHUM U JUIsl BHIIOJHEHUS! [TpeoOpa3oBaHuii GUryp Ha IIIOCKOCTH (IOBOPOTA, OCEBOM U
LEHTPAIbHOM CUMMETpHUH, MapajienbHoro neperoca). OHM 3HAKOMATCS ¢ MHOTOTpaHHUKaMH,
CKJICMBAIOT M3 Pa3BEPTOK MX MOJEIH, NPUOOPETAIOT OMBIT MOCTPOCHUS MPOCTEHIINX CEUYCHUN
KyOa M MpOeKLUi MPOCTPAHCTBEHHBIX F€OMETPHUECKUX (DUryp.

Bce 510 oOOecreunBaeT KayeCTBEHHYIO IOATOTOBKY K H3YyYEHHMIO CHUCTEMHOIO Kypca
reomMeTpuu B 7-9 kiaccax.

OCHOBY HETPEPHIBHOTO Kypca MaTeMaTUKH «Y4yCh YUUTHCS» MPOrpamMMbl B 5—6 Kiaccax
COCTaBJISIIOT TpaIULMOHHbIE Ui IIKOJILHOTO Kypca MaTeMaTuKu
coziep)KaTenbHO-MeToquueckue JUHUM. OJHAKO WHBIC MPUHIUIBI MOCTPOCHUS MPOTPAMMBL,
HOBBIE JMIAKTUYECKHE M TEXHOJIOIMYECKHE MOAXOAbI MO3BOJSIOT BKIIOUHUTH B COIEp)KaHHE
pOTrpaMMbl HOBBIE TEMbI M Pa3lelbl, MPUIATh Mpoleccy 0OyueHUs HECPAaBHEHHO OOJBIIYIO
IyOMHY M TNPUBECTH €r0 B COOTBETCTBME C HOBBIMHM IIEJISIMH M 3a7adaMu oOpa3oBaHus,
ycra"oBiaeHHbIMU OT'OC.

MecTto y4eOHOro Kypca B yueOHOM ILIaHe

CormacHo yueOHOMY TmaHy, B 5-6 Kkjaccax Ha 0a30BOM ypOBHE H3yyaeTcs
WHTETPUPOBAaHHBIN TpeaMeT «MaTteMaTnka», KOTOPhIi BKIIOYAaeT apu(MeTHUecKuii MaTepua
U HalAJHYI0 T€OMETPHIO, a TaKKe MpPONEICBTUYECKUE CBEICHHMs M3 aireOpbl, 3JIEMEHTHI
JIOTHKY Y Hayaja ONHCATEIbHON CTaTUCTHUKHU.

Y4eOHBIN TUIaH Ha M3YYCHHE MAaTEMAaTHKH B 5—6 Kilaccax Ha 0a30BOM YpOBHE OTBOIUT HE
MeHee 5 yuyeOHBIX 4acOB B HENENI0 B TEUEHHME Ka)J0ro roja oOyuyeHus, Bcero He MeHee 340
y4eOHBIX 4acoB.



10

COAEPXKXAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHMUA)

5 KJIACC

PelieHune TeKCTOBBIX 33124

MaremaTH4eCKHMi I3bIK

Marematuueckue BBIpAXKECHHs. 3alKch, YTCHHE M COCTABJICHHE BbIpKEHUI. 3HaueHUe
BbIpak€HUs. YHCIOBOE BbIpaK€HUE. BbIUMCIEHNE 3HAYEHHMI YUCIIOBBIX BBIPAKEHHI; TIOPSIIOK
BBITIOJIHEHMsT  AeiicTBuil. Mcmosnp3oBaHWe TpH  BBIUKUCICHHUSIX TMEPEMECTUTENBHOTO H
COYCTATEIPHOTO CBOMCTB (3aKOHOB) CIIOKEHHS U YMHOXKCHUS, PACIIPEICIUTEIIEHOTO CBOMCTBA
YMHOXKEHHS.

Maremaruueckue mozenu. llepeBon ycnoBus 3aaun Ha MareMaTHueckuil si3pik. Pabora ¢
MaTeMaTUIeCKUMU MozelsIMUA. MeTton ipod u omubok. MeTox nepedopa.

Pemenne TekcTOBBIX 3amad apudMeTHdecKUM crocoOoM. PemeHme normueckux 3aaad.
Pemmenne 3amau nepe®bopom Bcex BOZMOXKHBIX BapuaHTOB. Vcronb30BaHuE MpHU peLICHUH 3a/1a4
TaOIUI] U CXEM.

Pemenne 3amad, copepKalux 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIMYUHBI: CKOPOCTh, BpeMs,
paccTosHHE; IIeHa, KOJIMYECTBO, CTOMMOCTh. EJMHHIBI M3MEpEeHUs: MacChl, 00bema, ICHBI;
paccTosiHuS, BpeMeHH, CKOpocTH. CBSA3b MEXKIY €AMHULIAMU U3MEPEHUSI Ka>KJ0W BEJTUUUHBI.

Pemienue ocHOBHBIX 3a7a4 Ha Jpodu (B TeMe «lpobu»). 3amaun Ha COBMECTHYIO paboTy (B
Teme «poomy).

[IpencraBieHre naHHBIX B BHJE TaONMI, CTOJIOYATBIX JWAarpamMMm (COIYTCTBYIOIIEE
MOBTOPEHUE B TEUEHUE BCETO Kypca).

S3pIk u noruka. BrickaspiBanusa. OOmMe yTBEp:KIEHUS. Y TBEPKACHUS O CYIIECTBOBAHUHU.
CriocoObI ToKa3aTelbcTBa OOIINX yTBEpkKICHUN. BBeeHne 0003HaueHUI.

OcHoBHas cojiepkarenpHas 1edb — C(HOPMHPOBATH TPEACTABICHUE O MAaTEMaTHYECKOM
METOZIe MCCIIEZIOBAHUS PEaJIbHOTO MHUPA; TOBTOPUTH U3BECTHBIE U3 HAYAIBHOM HIKOJIBI METOJIBI
paboThl ¢ MATEMAaTUIECKUMU MOJICIISIMU; MTO3HAKOMUTH C METOZOM MPOO M OMUOOK U METOIOM
nepedopa.

HarypanbHble 4Yucia W HyJIb (CONMYTCTBYIOLIEE IMOBTOpEHUE A0 TeMbl «JpoOu»,
cucTeMaTu3alus B Hauase TeMbl «J{poOuy)

HarypanbHoe uncno. Pan HatypaneHbix uncen. Yncno 0. M300paxeHnne HaTypajdbHBIX YHCET
TOYKAMH Ha KOOPJIAMHATHOW IPSMOM.
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[To3unnonHas cucrema cuucieHus. PuUmckas Hymepauus Kak HpUMEp HEMO3WIMOHHOMN
CUCTEMBI CUuCIcHUs. JlecATUYHAsA CUCTEMA CUUCIICHHUS.

CpaBHeHME HaTypaJIbHBIX YHUCEII, CPABHEHUE HATYPaJIbHBIX YHCEI C HYJIEM.

CrnocoObI cpaBHeHus. OKpyIieHHEe HATYPaTbHBIX YHUCET.

CiiokeHre HaTypaJIbHBIX YUCEI; CBOMCTBO HYJISI PU CIOKEHUHU. BhrunTanue Kak JeicTBUE,
00paTHOE CIOKEHUI0. YMHOXECHHE HATYPaJIbHBIX YHCEI;

CBOWCTBA HYyNd U E€IMHUIBI TpU YMHOXKEHHH. JlemeHwe Kak JeiictBue, oOparHoe
YMHOXEHUIO. KOMMOHEHThl JeWCTBUM, CBSI3b MeExay HUMHU. [IpoBepka pesynbrara
apupmeTnyeckoro JeiictBus. llepemecTuTesnbHOE M COYETATENbHOE CBOWCTBA (3aKOHBI)
CIIOJKEHUSI M YMHOXKEHHUSI, pacpeeIUTEIbHOE CBOMCTBO (3aKOH) YMHOXKECHHSL.

Wcnonp3oBanue OykB Ui 0003HAYEHHUsS HEM3BECTHOTO KOMIIOHEHTAa U 3allCH CBOWCTB
apu(pMeTHYECKUX JeHCTBUI.

JequMocTh HATYPAJIBHBIX YHCeJI

Henurenu u xparueie uucna. [Ipocteie u cocraBHble unciaa. OcoOblil CTaTyC €IUHUIBL.
TaGmu1isl MPOCTHIX YKMCEN U pemeTo Iparochena. beckoHeYHOCTh MHOMKECTBA MTPOCTHIX YUCET.
JlenumocTs mpousBeneHus. JlenumocTh cymMMbl M pa3sHOCTU. PasznokeHune Ha MTpOCThIE
MHOXHTenH. Hanbompmmii oOmmii  nenurtens. Hanmensmmee oOmiee KpaTrHOe JABYX H
HECKONBKUX yHcesl. Pa3nuuHble crnocoObl HaXOXKIACHHsS HauOOoJbLIEro oOLIero AeTUTeNs U
HauMeHblero oOmero kpatHoro. CBs3b MEXKIy HauOOJBIIMM OOIIUM  JEIHUTEIEM,
HAaUMEHBIIUM OOILIUM KPAaTHBIM U MIPOU3BEICHUEM JIBYX YKcell. B3auMHO mpocThie yncha.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTeleM. 3alKuch YHUCJIa B BHJE CYMMBbI paspsAHbBIX
ciaraeMbiX. /JJonosHUTEIbHBIE CBOMCTBA YMHOKEHHUS U JICTICHUSI.

[Ipusnaku nenumoctu Ha 10, Ha 100, na 1000 u T. 1., Ha 2, 5, 10, 3, 9, 25, 8, 125. Jlenenue ¢
OCTaTKOM.

UucnoBoe BbIpakeHHE. BBIUKMCIEHHE 3HAUYEHWHM YHCIOBBIX BBIPAXKECHWM; IMOPSIA0K
BBIMIOJIHEHUST  JlelicTBUil. Mcmonb30BaHWE TIpU  BBIUMCICHUSAX MEPEMECTUTEIBHOTO U
COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHHUSI U YMHO)KEHUSI, paclpeeuTeIbHOTO CBOMCTBA
YMHOXXEHHUS (COMyTCTBYIOIIEE IIOBTOPEHHNE B TEUEHHE BCETO Kypca).

PaBHOCUIIBHOCTD NIpenioxkenuii. OnpeneneHus.

OcHoBHasi copaep:karenbHasl IeJib — MOBTOPUTH 3HAHMSI O HATypajbHBIX YHCIAX M HUX
CBOMCTBAx; IO3HAKOMUTH C TOHSATUSIMHU, CBSA3aHHBIMH C JEJIMMOCTBIO UHUCEN; MOATOTOBUTH
TEOPETUUYECKYIO OCHOBY JJIsl U3yUeHHUsI OOBIKHOBEHHBIX IPOOCH.

Apoou

HartypasnbHble uncna (cucremarusanus 3HaHUM ).

[Ipeacrasnenue o npodu Kak crocoOe 3amucu 4acTu BeMUUHbL.  OOBIKHOBEHHBIE IPOOH.
[IpaBuibHbBIE U HeMpaBUJIbHBIE IpoOu. CMmelianHas Ipo0k; MpeACTaBIeHUE CMEIIaHHOW Jpoou
B BUJE HEMpPaBWIbHON IpOOM M BBIJIEICHHME LEJIOH YacTH YHClia U3 HEMpaBWIBHON Ipolwu.
N3o06paxenne qpodeii ToukaMu Ha YUCIOBOU MPSMOIA.

OcHoBHoe cBoiicTBO apobu. Cokpamienune npobeit. I[lpuBenenue apodM K HOBOMY
3HameHareno. CpaBHeHUE ApooOeii.

CrnoxeHre W BBIYUTAHHE IPOOCH. YMHOXKECHHE WU JEelIeHHuEe APoOeit; B3aMMHOOOpaTHBIE
npobu. HaxoxaeHre yacTu 1eJoro M 1eJIoro Mo ero yactu. HaxoxaeHue 4actu, KOTOPYIO OJTHO
YHCIIO COCTaBIAET OT pyroro. CocTaBHbBIE 3a7]a4U HA TPOOH.

OcHoBHasi coaepskaTrenpHas I1elb: CHOPMUPOBATH MOHSATUS JApPOOW, TMPABUIBHOU U
HENpPaBWIbHOM IpoOH, CMEIIaHHOTO 4YHCJa; BhIpAOOTaTh NMPOYHbIC HABBIKM YTEHUS, 3aIUCH,
CpPaBHCHHUS ¥ BBIYHCICHUH ¢ OOBIKHOBEHHBIMH JApOOSMHU ¥ CMEUIAaHHBIMU YHCIIAMU;
MMO3HAKOMUTh C HOBBIMH TpPUEMaMH peIIeHUs 3aJady Ha JpoOu; TOBTOPUTH 3aJadud Ha
COBMECTHYIO paboTy.

JecaTu4uHbIE APOOH

Jlecatuunas 3anuck apobeit. IlpencraBnenne necaTmdHON ApoOM B BHUjE OOBIKHOBEHHOM.
N3o0pakenne neCATUUYHBIX APOOE TOUKaMU Ha YUCIOBOM npsiMod. CpaBHEHUE JECITHUHBIX
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npobeii.
ApudmeTrnaecKue IeHCTBUS C NTeCITHIHBIMA Apo0siMu. OKPYITICHHE JIEeCSITHYHBIX APOOEH.
OcHoBHasl cofiepKaTeNibHas 1elb: COPMUPOBATH MOHITHE ACCATHYHOM IpoOH, BRIpaboTaTh
NPOYHBbIC HABBIKA YTCHUS, 3allCH, CPABHEHUS W BBIYUCICHHHA C JIECATHYHBIMU JPOOSMHU,
HABBIKM TIPeoOpa3oBaHusl W JCHCTBHA C WMEHOBAHHBIMHA UHCJIAMH, BBIBECTH IpaBHUIIA
OKpYIJICHHsI YHCEJN, YCJIOBHUS IMpeoOpa3oBaHusi OpoOed M3 AECATUYHONH B OOBIKHOBCHHYIO W
obOparHo, chopMHUpOBaTH YMEHUE NPUMEHSATH ITH MpaBUjia B TpoOIecce NpeoOpa3oBaHUS

Ipobeit.

Harnsanas reoMeTpus

C >TuM MarepuaioM ydamnuecs paboTaloT Ha MPOTSHKEHUH BCETO Kypca — OH MOXET OBbITh
COJIEP)KAHUEM M3y4aeMOW TEMBbI, a TAKXKE MPeIaraeTcs Ha ypoKe JUIsl 3Tara MOBTOPEHHUS.

Harnsaneie npencrasieHust o pUrypax Ha IIOCKOCTH: TOUKA, IpsiMasi, OTPE30K, Iy, Yo,
JIOMaHasi, MHOTOYTOJIbHUK, YE€TBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

JlnuHa oTpes3ka, METpUYECKHWE €IMHULbI JJIUHBL. J[IMHA JIOMaHOM, IIEPUMET]
MHOI'OyrojibHUKa. MI3MepeHne 1 mocTpoeHue yriioB ¢ MOMOIIBIO TPAHCIIOPTHPA.

Harnsagueie mpeacrtasieHust o Gurypax Ha MIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIBHUK,
KBaJIpar; TPEYTroJIbHUK, O PAaBEHCTBE PUTYD.

N3o6paxenne ¢uryp, B TOM 4ucie Ha kierdaroil Oymare. [loctpoenue koHburypammii u3
yacTel NpsAMOH, OKPYKHOCTU Ha HEJIMHOBaHHOM U KieTyaroil Oymare. Mcnonb3oBaHue CBONCTB
CTOPOH M YIJIOB IIPSIMOYTOJIbHHMKA, KBaJpara.

[1nomane npsIMOYroIbHMKAa 1 MHOTOYTOJIbHUKOB, COCTABICHHBIX W3 MPSIMOYTOJIbHUKOB,
B TOM 4HcIie GUTyp, N300paKCHHBIX Ha KJeTuaTol Oymare. EQWHHIBI H3MEpeHUs TUTOMIA TN,

Harmsanele  mpeactaBieHUss O NPOCTPAHCTBEHHBIX — (urypax:  MPsSMOYTOJIBHBIN
napajuienenunen, Ky0, MHororpaHHuku. M3o0paxkeHue mnpocTeHIInX MHOTOTPAHHUKOB.
PazBeptku kyba u mnapamenenunena. Co3naHue Mofeled MHOTOTpaHHUKOB (M3 Oymarw,
MIPOBOJIOKH, TUIACTUIIMHA U JP.).

O0beM MpAMOYTOJIBLHOTO Mapalienenunena, kyoa. Equnauiie uamepenus: oonema.

6 KJIACC

Yucaa u gelicTBUS ¢ HUMH

HarypajbHble ynciaa

Apudmernueckue AEWCTBUS C MHOTO3HAUYHBIMH HATypaJbHBIMH YHUCIaMH. UYHCIOBbIE
BBIP)KEHUS, MOPAIOK JeHCTBUH, HCIONb30BaHUE CKOOOK. Vcroibp30BaHUe MPU BBIYUCICHHUIX
[IEPEMECTUTENILHOIO M COYETaTeJIbHOTO  CBOWCTB  CIIOKEHUSI WM YMHOMKEHUS,
pacnpeaennTeNbHOro CBOMCTBAa yMHOKEHU. OKPYITIEHHE HAaTyPaJIbHbIX YHCET.

Jlenutenu W KpaTHble 4YHUCIa; HAUOONBIIWN OOIIMK JenuTelnh W HaWMEHblIee oOIee
KpaTHoe. JlemuMocTh CyMMBbI U pou3BeieHUs. JlelieHne ¢ 0CTaTKOM.

[To3uunoHHbIE CUCTEMBI CUHMCIICHUS. J[BonuHas cucteMa cuucienus. [lepeBoa necaTuuHon
3aIlMCH YHCET B IBOMYHYIO U OOPATHO.

JApoou

OObIkHOBEHHas1 Apo0b, OCHOBHOE CBOMCTBO JpoOu, cokpamieHue apodeit. CpaBHeHUE U
ynopsiiounBaHue poOeil. Pemienue 3amau Ha HaxOXKJIEHUE YacTU OT IIEJIOTO U ILIEJIOro IO €ro
yacTu. J[poOHOe umuciao kak pesynaprar neneHus. [IpeacraBienue necATUYHOW ApOOH B BHUJIEC
OOBIKHOBEHHOH JIpoOM M BO3MOXKHOCTH IPEJCTABICHHUA OOBIKHOBEHHOW IpoOM B BHUJE
necsaTUUHOM. JlecsTuuHble IpoOH U MEeTpuYecKas cucreMa Mep. ApupmeTHiecKkue IeHCTBUS U
YHCIIOBBIE BBIPAKEHUS C OOBIKHOBEHHBIMH H JICCITHYHBIMH JIPOOSMHU.

CoBMecTHBIE AEUCTBUSL ¢ OOBIKHOBEHHBIMHU M JIECATUYHBIMH JPOOSIMH.

Cpennee apudmernyeckoe.
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Otnomenue. Jlenenue B JaHHOM OTHOIIEHWH. Macmitad, nponopius. OCHOBHOE CBOMCTBO
nponopuuu. HaxokaeHue HensBecTHOro wieHa nponopuuu. CBoiicTBa U mpeoOpa3oBaHHe
Iponopuuid. 3aBUCUMOCTH MeX 1y BenrnuuHaMmH. [Ipsimas 1 oOparHast IponopIHHOHAIBHOCTb.

I'paduixu npssmMoit 1 06paTHON MPONOPLUOHATILHOCTH.

[IponopuumonansHoOe nenenue. Ilpumenenue nponopuuil npyu pereHny 3a1ad.

[lonsate npoueHTta. BplunciaeHWe NpoLEHTa OT BEJIWYMHBI M BEJIWYMHBI [0 €€
IPOLIEHTY. BrIparkeHHne NpOLIEHTOB AECATUYHBIMU Jpo0smu. Perienue 3a1a4 Ha MPOLIEHTHI.
Boipakenue oTHoLIEHUs BeJIWYUH B mpoueHTax. [Ipoctoit mpoueHTHbIN pocT. CloXKHbIN
IIPOLIEHTHBIN POCT.

IHonoxkuTENbHBIEC H OTPULIATEIbHBIC YHCJIA

[TonmoxkutenbHble W OTpULATENbHBIE uncia. Llensle u pannonanbHbele uncna. CoBnajeHue
MOHATUN «HATYPAJIBHOE YHCIIO» U «IIOJIOKUTEIBHOE ILIeJI0e YUCIo». Moayiab pauoHAIBHOTO
qucia, reoMeTpudeckas HHTeprnpeTanus Moayis uncia. Koopaunarnas npsmas. M300paxenue
Yyycel Ha KOOPJAMHATHOW NPpsAMON. YHCIIOBBIE POMEXKYTKH.

CpaBHEHUE palMOHANBHBIX 4ucel. ApupMeTHueckue AEHCTBHUS C TOJOKUTEIbHBIMU U
OTPULATEIBHBIMY YHCIAMU.

[IpsimoyronpHast cucTtemMa KOOpPAMHAT Ha IUIOCKOCTH. KoopAauHATBl TOYKM Ha IUIOCKOCTH,
abcmucca u opauHara. [loctpoenne Touek u puryp Ha KOOpAWHATHOM TUIOCKOCTH. CIIOXKEHUE U
BbIUUTAHUE YHUCEN U ABUKEHUS IO KOOPAMHATHOM NMpsiMOi. Anredpanyeckasi CyMma.

O cucremax CUUCIICHUS.

OcHoBHas cojep)karelpHast 1elb: C(HOpPMUPOBaTE YMEHHME BBIIOJIHATH COBMECTHBIE
JOEeUCTBUSI ¢ OOBIKHOBEHHBIMH M JCCSATHYHBIMH JIPOOSMH; TIOBTOPHUTH pEIICHHE 33734 Ha
JBMKEHHE (COMYTCTBYIOIIEE IIOBTOPEHHE B TEUEHHE BCEro Kypca) M H3yYUTh HOBBIM BUA
JBUKEHUS — JBUKEHHME 110 PEKe; MO03HA- KOMUTH C MOHSATHUEM CPEIHEr0 apu(pMeTHyecKoro;
YTOYHHUTH TIOHATHE INPOLEHTAa; CHCTEMaTU3UPOBaThb pEUICHHE 3aJad Ha I[POLCHTHI;
c(OpMHPOBATh TMOHSTHS MPOCTOrO M CIOKHOTO MPOIIEHTHOTO POCTA; BBIBECTH (HOPMYIIBI,
OIHUCBHIBAIOLIME IPOLIEHTHOE OTHOLIEHUE YHCEJ, NPOCTOM NPOLEHTHBIA POCT U CIOXKHBIN
MPOIEHTHBIA POCT; CPOPMUPOBATH TOHSATHS OTHOILICHHWS M TPOIOPIMHU; BBIBECTH CBOWMCTBA
IPONOPUMH M HAydUTh BBHIMOJIHATH MX NPEoOpa3oBaHMS; W3YyUUTh MPSIMYI0 U OOpaTHYIO
MPOTIOPIIMOHATLHOCTH, C(HOPMHUPOBATH YMEHUE CTPOUTH TPAPHUKH ATUX 3aBUCUMOCTEH, peIiaTh
3aJ]a4¥ METOZIOM NIpONopLuii; chOpMHUPOBATH MOHATUE OTPHUILIATENILHOTO YHCIIA, LIEJIOT0 YUCIa,
BbIpa0OTaTh NMPOYHBIE HABBIKM JEHCTBHI C LIEIBIMU YHMCIAMH; MO3HAKOMHUTH C Pa3IU4YHBIMU
CHUCTEMaMH CUHUCIIEHUS; CHCTEMAaTU3UPOBATh 3HAHUS O YHCIOBBIX MHO)KECTBAX.

MaremMaTnyecKuil A3bIK

SA3bIK U J0rNKa

[Monarue otpunanus. I[IporuBopeune. Otpumanue oOUMX BbICKa3bIBaHWK. OTpHUIIaHUE
BBICKa3bIBaHUH O cymiecTBOBaHUU. CrIOCOOBI BBIPAXKEHUSI OTPULIAHHSI OOIIMX BBICKAa3bIBAHUN U
BBICKA3BbIBAHUH O CYILIECTBOBAHUU B €CTECTBEHHOM SI3BIKE.

Ilepemennas. Beipaxenus ¢ nepeMeHHbIMU. [Ipennoxenns ¢ nepeMeHHbIMU. [lepemennas n
KBaHTOpbl. OTpULIaHUE YTBEP)KJIEHUN C KBaHTOpamu. [IOHSATHME JOrMYECKOTO CIEIOBAHMS.
Otpunanue cnenoBanusa. OOparHoe yTBepxkaeHue. CrenoBaHME€ U PaBHOCHIBHOCTb.
CnenoBaHue U CBOMCTBA NPEAMETOB.

OcHoBHast conepxarenbHas Leidb: c(opMUpOBaTH MpeACTaBI€HUE 00 OTPUIAHUU
BBICKa3bIBaHUM, YMEHUE CTPOUTH OTPULAHUS YACTHBIX BBICKA3bIBAHWUMN, OOILMX BBICKA3bIBAHUI
U BBICKA3bIBAHMKM O CYLICCTBOBAHWMM; YTOYHMTH IIOHATHS IIEPEMEHHOM, BBIPAKEHUS C
IIEPEMEHHON U NPEUIOKEHUS ¢ IIEPEMEHHON; HAy4YUTh HUCIIOJIb30BaTh KBAHTOPHI U Ul 3alIMCU
BBICKA3bIBAaHUHM M MX OTPULAHMHA; NOBTOPUTH JECUCTBUS C OOBIKHOBEHHBIMU M JECATHUUHBIMU
ApoOsiMH (COITYyTCTBYIOIIEE MTOBTOPEHUE B TEUCHHE BCETO Kypca); MO3HAKOMHUTDH C MOHITUSMHU
JIOTMYECKOTO CJIIOBAHUS U €r0 OTPHILIAHUS, OOPAaTHOTO YTBEPXKIAEHUS, XapaKTePUCTHUECKOIO
CBOICTBa (IIpHU3HAKA), HAYYUTh B IPOCTEHIINX CIIy4asiX BBIIOIHATH UX IOCTPOCHHUE.

BykBeHHbIe BbIpaKeHUsI
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[Ipumenenue OykB [Isl 3alIMCH MaTe€MaTUYECKHUX BbIpaXeHUHW U mpeioxeHuid. CBoiicTBa
apupmeTnueckux aeiictBuil. Packpsitie cko6ok. Koagp¢unment. IlonoOHble ciaraemsle.

BykBeHHbIE BBIpa)KEHUS U YMCIIOBBIE MOACTAHOBKHU. ByKBEHHBIE PABEHCTBA, HAXOXICHUE
HEU3BECTHOI'O KOMIIOHEHTA. YPAaBHEHUE KaK IPEIJIOKEHHE C OJHOW WIM HECKOJIbKUMHU
nepeMeHHbIMU. KopeHb ypaBHeHUS. MHOXKECTBO KOPHEHN.

OcCHOBHBIE METOJbl pEIIECHUs] ypaBHEHWH: MeTon npod M omubok, Merox mnepebopa,
paBHOCHIIbHBIE Pe0Opa30BaHMsL.

Pemenne ypaBHeHuil. PemieHue 3amad meronoMm ypaBHeHMH. KoopauHaTHas IUIOCKOCT.
@OyHKIMOHANbHAS 3aBUCUMOCTh Benu4MH. Dopmynsl; (GopMyasl nepuMerpa M IUIOHIAIN
pSIMOYTOJIbHMKA, KBajJpara, o0beMa napajuiesenumnesia u Kyoa.

OcHoBHasl cofepxareiabHas 1eb: cPOPMHUPOBATh MOHATHE YpaBHEHUs, CUCTEMATU3UPOBATh
U3yUYCHHbIE METOJbl pEIICHHUs YPAaBHEHUH, MO3HAKOMUTb C OOIIMM HPUEMOM pELICHHS
JUHEHHBIX YpaBHEHHM IyTeM IEepeHOca CJIaraéMblX, YTOUHUTh AJITOPUTM pEIlIeHHUs 3aaad
METOIOM ypPaBHEHMH; BBECTU TIOHATHS KOOPIMHATHOW IUIOCKOCTH M (PYHKIHMOHAIBHOM
3aBHCHUMOCTHU BEJIMYUH.

Pemrenne TeKCTOBLIX 3aa4

Pemienne TEKCTOBBIX 3a1ad  apuU(PMETHUYECKHM CIIOCOOOM M C TOMOIIBIO YpPaBHEHHUSI.
Pemienne noruyeckux 3anad. PemeHue 3amad mepeOOpoM BCeX BO3MOXKHBIX BapUaHTOB,
METOZIOM TIPOO U OIHUOOK M METOJIOM BECOB.

Pemenne 3anad, copeprkamux 3aBUCHMOCTH, CBSI3BIBAIOIIKAE BEIMYMHBI: CKOPOCTb, BpeMs,
paccTosiHue; IIeHa, KOJIMYECTBO, CTOMMOCTB; MPOM3BOAUTEIBHOCTH, BpeMs, 00beM pPaOOTHI.
EnvHunbl M3MepeHus: Macchl, CTOMMOCTH; PAcCTOSHUS, BPEMEHH, CKOpOCTH. CBsI3b MEXIy
€IMHULAMU U3MEPEHUS KaKIO0W BEJIUYMHBI.

Pemenne 3amad, CBS3aHHBIX C  OTHOUICHMEM, HPONOPLUOHAIBHOCTBIO  BEIWYMH,
IIPOLIEHTAMU; PELIEHHE OCHOBHBIX 331a4 Ha JPOOU U IPOLEHTBHI.

OneHka M OpUKHUIKA, OKpymieHHe pesyibrara. CocraBieHHe OYKBEHHBIX BBIPAKCHMH IO
YCIIOBUIO 33J1a4H.

[IpencraBnenue naHHBIX C MOMOMIBIO Tabmun M auarpamm. CronOyarble aAMArpamMMbl:
YTEHHUE U TIOCTPOEHUE. YTeHnE KPYroBbIX AUarpamm.

Harasignas reomeTpus

W3 wucropum reomerpuu. Harmsimneie npencrtaBieHuss O Qurypax Ha TUIOCKOCTH: TOYKA,
npsimasi, OTPE30K, JIyd, YIroj, JIOMaHas, MHOIOYTOJbHHMK, YETBIPEXYTIOJIBHUK, TPEYTOJbHUK,
OKpY’KHOCTb, KpyT. Heomnpenensiemble TOHATHS.

B3aumHOe pacnonoxkeHwe [ByX MpPsMBIX Ha IUIOCKOCTH, IapajuleibHbIE IPSIMBIE,
NEepIEeHIUKYISpHbIE NpsMble. M3MepeHue paccTosHUN: MEXAy JAByMs TOUKaMH, OT TOYKH 0
MIPSIMOM.

N3mepenne u MocTpoeHHe yIIOB C MOMOIIBI0 TpaHcnoptupa. CBOHCTBa reéOMETPUUECKUX
¢uryp. Knaccupukamus ¢uryp mno cpoicTBaM. BuIbl TpeyrosbHUKOB: OCTPOYTOJIBHBIH,
NPSMOYTOJIBHBIN, TYMOYTOJNBHBIH; PaBHOOCAPEHHBIH, PABHOCTOPOHHHNA. UYeThIpEXyroibHUK,
IIPUMEPBl YETBIPEXYTOJILHUKOB. [IpsMOYyroiapHUK, KBaapaT: HCIOJIB30BaHUE CBOWCTB CTOPOH,
yIIIOB, quaroHasel. [IoHATUS BIMCAaHHON M ONMCAHHON OKPYXHOCTH. 3aMeuaTelIbHble TOUYKH B
TpeyroiabHUKe. [IpaBuiibHBIE MHOTOYrOJIBHUKU. M300paxkeHne reomeTpudeckux GUryp Ha
HEJIMHOBaHHOW Oymare C HCIIONb30BAHUEM IUPKYJIsS, JTUHEWKH, YTrOJbHHMKA, TPAHCIOPTHPA.
[TocTpoenus Ha kieT4yaroi Oymare.

[lepumeTp MHOTOYrONBHUKA. [lOHSATHE MyOanu GUTYpHI; SIUHHUIBI H3MEPEHHS TIIOIA M.
[TpubnmxeHHoe wH3MepeHue Iulomaaun ¢uryp, B TOM 4YMCIE€ Ha KBaJIpaTHOM CETKe.
[TpubnmxeHHOE N3MEpEHHE JUIMHBI OKPYKHOCTH, TUIOIIAIN KpyTa.

Kpacora n cummerpus. CumMMmeTpus: LEHTpalbHas, OCEBas U 3€pKajbHas CUMMETPHH.
[Toctpoenune cummeTpuaHbIX Guryp. IlpeodpazoBanue mIOCKOCTH.

HamsaHele npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (UIypax: MOHATHE MHOIOTPAaHHUKOB —
napasuienenunes, Ky0, mpusMa, mupaMuaa; MOHSATHE TeJl BPAIICHUS! — KOHYC, IMIMH/P, ap U
chepa. M3o0OpaxkeHue mpocTpaHCTBeHHbIX ¢uryp. [lepBuuHOE INpeacTaBieHHE O CEYEHUSIX
MPOCTPAHCTBEHHBIX (PUTYp, MOCTPOEHUE CEUEHUWH MHOTOTPAHHUKOB. lIpumepsl pa3BepTOK
MHOTOI'PaHHUMKOB, LWIMHApa U KoHyca. Co3aHue Mozened NpoCTpaHCTBEHHBIX Guryp (us3
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Oymaru, NpoBOJIOKH, IIACTUINHA U Jp.). [IpaBuIbHbBIE MHOTOTPAHHUKH.
[TonsitTne  oObema;  enuHUIBI — uU3MepeHUss  obObemMa. OObeM  MPSMOYTOIBHOTO
napajuienenumnesaa, Kyoa, mapa.

ILTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATbI OCBOEHUSI COAEP’KAHUA
MNPUMEPHOU PABOYEU ITPOI'PAMMBI KYPCA (I1IO0 T'OJAM OBYYEHMUS)

OcBoenue yueOHOro Kypca «Maremaruka» B 5—6 Kiaccax OCHOBHOM HIKOJBI Ha 0a30BOM
YPOBHE JIOJDKHO 00€CTIeYnBaTh JOCTIKEHHE CIAEAYIONINX MPEIMETHBIX 00pa30BaTeNIbHBIX PE3YIIBTATOB.

5 KJIACC

Yucna u eéviuucnenun Apugpmemuxa
1. Hamypanvuwvie yucna

Yuawuucs nayuumces:

® [IOHMMAaTh U PABMWIBHO YHOTPEOJISITH TEPMHUHBI, CBI3aHHBIE C HATYPaIbHBIMH YHUCIAMU;

® CpaBHMBATh U YHOPSI0YUBATH HATYPAJIbHBIE YHUCIIA;

® COOTHOCHUTH TOYKY Ha KOOPAMHATHOM (YHUCIIOBOM) MPSMOI ¢ COOTBETCTBYIOLIUM €i YUCIOM
1 n300pakaTh HaTypaIbHBIC YHCIIA TOUKAMU HA KOOPAMHATHOW (YHCIIOBOMN) MPSMON;
BBITIOHSTH apupMETHIECKUE IEHCTBUS C HATYpaTbHBIMU YHCIIAMU;
BBITIOJHSTH IPOBEPKY, IPUKUIKY PE3yIbTaTa BRIYUCICHUN;
OKPYIJISATh HAaTypabHbIC YHCTIA;
MCIIOJIb30BaTh JIETUMOCTh HATYpalIbHBIX YHCEIN JIJISl PEIICHUs MPAKTUUECKUX 3a1ay;
HAXOJUTh IEJUTENU U KpaTHbIE HATYPAIbHBIX YUCET;
MPUMEHSATH NTpu3HaKku aeauMocTtd Ha 10, Ha 100, Ha 1000 u T. 1., Ha2 uHa S, Ha3 U HA 9,
Ha 4 1 Ha 25 115 pellieHns] MPAKTUUECKUX 3a/1a4;
MPUMEHATH OIpeNIeJIeHUs] MPOCTOr0 M COCTAaBHOIO 4YMCIA JUIsl PEIICHUs MPaKTUYECKUX
3a/1a4;
MPUMEHSTH TAOIUIIBI TPOCTHIX YHCEIT;
MPUMEHATDH ONpEeSIEHUE CTETIeHN YHCia Il HaXOXK/IEHUs CTeTeHEelH;
HAXO/JUTh 3HAUEHUE YUCIIOBOTO BBHIPAXKEHMUSI, COICPIKAIIETO CTETICHH YHUCEIT;
pacKiIapIBaTh YMCia Ha MPOCThIE MHOXKHUTENH;
3alMChIBaTh YHUCIO B BHUJE NPOU3BEACHUS CBOMX MPOCTHIX JENUTENeH; HaXOAUTh
HanOONBIINN OOIIMI NEeTUTENh U HAaUMEHbIIIee 00IIee KpaTHOE JIByX U HECKOJIBKUX YUCEI
pa3HbIMH crioco0aMu;
® IICIIOJK30BaTh B3aWMOCBSI3b HaWOOJBIIETO OOIIEro JCIHUTENs, HAWMEHBIIEro OOIIero

KpaTHOTO U MPOU3BE/ICHUS YMCEN JJIs PELICHUS IPAKTUYECKUX 3a/1a4;
® UCIOJb30BaTh MOHATHE «B3aUMHO MPOCTHIE YMCIA» I PALMOHAIMU3AIMHA HAXOXKICHUS
HO/l n HOK B3auMHO IIpOCTBIX YHCET.

2. Ipoou
Yuawuiica nayyumcs:

° NOHUMAaTh U MPaBWIBHO YMNOTPEOISATh TEPMMHBI, CBA3aHHBIE C OOBIKHOBEHHBIMH M
JECATUYHBIMU JIPOOSIMU;

° CpaBHUBATh B MPOCTEUIINX CIy4asX OOBIKHOBEHHbIE JPOOH, 1eCATUUHBIE APOOH;

° CpaBHUBATh APOOH pa3HbIMU CIIOCO0aMU;

° COOTHOCHUTh TOYKY Ha KOOPJIMHATHOM (YMCIIOBOW) MPSIMOW C COOTBETCTBYIOIIUM €il
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YHUCJIOM U M300paxkaTb OpoOH U JECATUYHbIE APOOM TOYKAMHU Ha KOOPAMHATHOM (YMCIOBOM)
IIPSAMOM.

° BBINOJIHATE apU(MeTHuecKue ACHCTBUS ¢ OOBIKHOBEHHBIMHU JIPOOSIMHU B MPOCTEHIINX
cirydasx, ¢ JCCATUYHBIMU I[pO6$IMI/I;

° BBINOJIHATH COBMECTHBIE BEIUMCIIEHUS ¢ OOBIKHOBEHHBIMH U I€CATUYHBIMU APOOSMH;

° IPUMEHATh AJITOPUTMBl IE€PEBOJIa HENPAaBUIBHOH JpoOM B CMEIIAHHOE YHUCIO U
CMEIIaHHOTO YHCIIa B HENPABUIBHYIO IpO0b;

° IPUMEHSATh OCHOBHOE CBOMCTBO JIpo0eit Ul COKpalleHus 1podel pa3HbIMU ClIoco0aMu
U TIpUBEJIEHUE Ipo0e K 00111eMy 3HaMEHaTeNIo;

° perarhb 3aJa4u Ha IpOOH U TMPOLIEHTHI;

° NEepeBOJUTh OOBIKHOBEHHBIE JAPOOM B JECATHYHBIE APOOM M OOpaTHO; MPUMEHATh

KPUTEPHH BO3MOKHOCTH MEPEBOIa OOBIKHOBEHHOM APOOH B IECATHUHYIO JPOOb;

BBITIOJIHATH IPOBEPKY, IPUKUIKY PE3YJIbTaTa BEIUMCIICHUN;

OKpYIJIATh JECATUUYHBIE 1pOOH;

BBITIOJTHATH MPUOIMKEHNE NECATUIHBIX IPOOeH C 3alaHHON TOYHOCTHIO;

NEePEeBOIUTH OOBIKHOBEHHBIE IPOOH B KOHEUHYIO MIM OECKOHEUHYIO IECATUUHYIO IpOOb;

BBINOJIHATH NPUOINKEHNsT OECKOHEUHOM JIeCATUYHOM 1po0H;

OKpYIJIATh OECKOHEUHBIE JIeCATUYHbIE APOOH.

Paboma c mexcmosvimu 3ad0auamu

Yuawuucsa nayuumces:

® pemarb TEKCTOBBIC 337a4d apu(METHUECKUM CIIOCOOOM M C MOMOIIBI0 OPTaHU30BAHHOTO
KOHEYHOTo rnepedopa BceX BO3MOXKHBIX BAPHAHTOB;

® 13BJIeKaTh, AHAJU3MPOBATh, OLIEHMBATh HH(OPMALMIO, TNPEACTABIECHHYIO B Tabiuie, Ha
CTOJIOYaToi JaMarpamMme, HWHTEPIPETHPOBATH IPEICTaBICHHbIC JaHHBIE, MCIIOIb30BATh
JaHHbIE TIPU PELIEHUH 3a/ad, CTPOUTb MOJIENH, HCIOIb30BaTh KPAaTKHE 3aIllUCH, CXEMBI,
TabaMIbl, 0003HAUEHMsI NMPHU PELIeHUM 337ad, MJIaHUPOBaThb U Peasn30BBIBATh DELICHUS,
MOSICHATh XOJl PELICHHs, IMPOBOAUTH IOUCK pa3HBIX CIIOCOOOB pEIIEHUs, COOTHOCHUTH
MOJTY4YEHHBIN Pe3yabTaT ¢ YCIOBUEM 3a/1auu, OLIEHUBATh €ro MpaBono00ue, peiars 3a1a4u
C BOIIPpOCaMH;

® [10/1b30BAThCs OCHOBHBIMM E€IVHMIIAMHU W3MEPEHMs: LIEHBI, MACChl; PACCTOSHUS, BPEMEHH,
CKOPOCTH; BbIPaXaTh OJIHU €IMHUIIbI BEIMUNHBI YEPE3 APYTHE;

® penlarh COCTaBHbIE 3a7a4yd B 2—5 NEHCTBUI C HaTypajlbHBIMH, TPOOHBIMU U CMEIIAHHBIMU
qyciIaMM Ha CMBICH apu(METHYECKUX MACWCTBUI, Pa3HOCTHOE M KpaTHOE CpaBHEHUE,
paBHOMEpHBIE TIpoliecChl (Buaa a = bc), To ecTh peniarh 3a7a4u, CoAEpKallue 3aBUCUMOCTH,
CBSI3bIBAIOLIME BEJIMUUHBI: CKOPOCTb, BPEMS, PACCTOSIHUE; 1IeHa, KOJINYECTBO, CTOUMOCTb;

® pemiath TPU THUIA 3aJad Ha JApoOU: HAXOXKIAEHHE YacTH OT YHMCIa, YHUCJa MO €ro YacTH U
IpoOu, KOTOPYIO OJTHO YHUCJIO COCTABISAET OT JIPYToro;

® pemarh 337a4d Ha OAHOBPEMEHHOE PAaBHOMEPHOE JBIMKEHHE JABYX OOBEKTOB (HaBCTpeuy
JpyT APYTY, B IPOTUBOIOJIOKHBIX HAIIPABIEHUSAX, BIOIOHKY, C OTCTABAHUEM): OIIPEIEICHNE
CKOPOCTH COJMKEHHSI M CKOPOCTH YIAJICHUs], PACCTOSHUS MEX1Y IBUXKYIIIMMUCS 00ObEKTaMU
B 3a/IaHHBII MOMEHT BPEMEHH, BPEMEHU /10 BCTPEUH;

® pelarh 3a/1aud BCEX M3YyUEHHBIX THUMOB C OYKBEHHBIMU JJAHHBIMHM U HA00OPOT, COCTAaBIIATh
TEKCTOBbIE 3a7a4M K 33JaHHBIM OYKBEHHBIM BBIPAKEHUSIM;

® CaMOCTOSITEJIbHO COCTaBJIATH COOCTBEHHBIE 3aJadll M3y4aeMbIX THUIIOB 110 3aJaHHOU
MaTeMaTH4eCcKoil MOJIeJIN — YUCIIOBOMY U OYKBEHHOMY BBIPaXXEHHUIO, CXeMe, TaOJuIIE;

® [pu peHIeHUHM 3aJad BBINOJHATH BCE apUPMETHYECKHe JCHCTBUS C H3YYEHHBIMHU
BEJINYMHAMU.

VYyamuiics oJy4YUT BO3MOKHOCTh HAYYUThCS:

® CaMOCTOSITEJIbHO CTPOUTh M HCIIOJIB30BaTh AJITOPUTMbl H3Y4aE€MbIX CIIy4aeB PpELICHHS
TEKCTOBBIX 3a/1a4;

® aHAIM3MPOBATh, MOJEJIMPOBATHL U pelIaTh TEKCTOBBIE 3aJaud B 6—8 neHCTBUI Ha Bce
U3y4YCeHHbIE IEHCTBUS C YUCIaMU;

® pemiarth 33/Ja4M Ha BBIUMCJICHHUE IUIOMIAJN IMPSMOYTOJbHOTO TPEYrojbHUKAa M IUIONIaei
¢buryp, cCoCTaBIEHHBIX U3 MIPSIMOYTOJILHUKOB, KBAJIPATOB U MPSMOYTOJIbHBIX TPEYTOJbHUKOB;
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pemiarb HECTaHAAPTHBIE 3aJa4d II0 HM3Y4YaeMbIM TeMaM, MCIOIb30BaTh I pELICHUSA
TEKCTOBBIX 3a/1a4 Tpa(pUKH JBHKECHUSL.

T'eomempuueckue puzypol u eenuuunsl
Yuawuiicsa nayyumcs:

IIOJIb30BaTbCsl TE€OMETPUUYECKMMM MOHATHSAMM: TOYKA, MpsMas, OTPE30K, JIyd, YTodl,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

MPUBOJIUTH TPUMEPHI OOBEKTOB OKPY)KAIOLIET0 MHpa, HUMEIOHMX (OpMY H3yUYEHHBIX
reoMeTpudecKux puryp.

UCIIOJIB30BaTh ~ TEPMUHOJIOTMIO, CBS3aHHYK0 C yIUIJaMU: BEpIIMHA, CTOPOHA; C
MHOTOYTOJIbHUKAaMH: yTOJI, BEpIIMHA, CTOPOHA, OUArOHalb; C OKPYXKXHOCTBIO: paauyc,
JUaMeTp, LEHTP.

n300pakaTh U3ydeHHbIE TeOMeTpruUecKie (GUTyphl Ha HEIMHOBAHHON M KJeTyaToi Oymare ¢
MTOMOUIBIO IIUPKYJIS U JINHEUKH;

HEMOCPEJCTBEHHO CPAaBHUBATH YIJIbl METOJIOM HAJIOKEHUS;

U3MEPSTH BEJIMUYMHY YIJIOB PA3JIMYHBIMU MEPKAMU;

U3MEPATH BEJIMYUHY YIIIOB C IIOMOIIBIO TPAHCIIOPTUPA U BBIPAXKATh €€ B IPagycax;

HaXOJUTh CYMMY U Pa3HOCTb YIJIOB;

CTPOUTH YIOJI 3aJaHHOM BEJIMYMHBI C IOMOLIbIO TPAHCIIOPTUPA;

pacro3HaBaTh PA3BEPHYTBIA yrojl, CMEKHBIE U BEPTUKAJIBHBIE YIVIbI, LIEHTPAJIBHBIN Yyroia U
yIoJI, BIMCAaHHBIA B OKPYXKHOCTb, MCCIENOBAThb UX IIPOCTEUIIHME CBOMCTBA C IIOMOILBIO
HU3MEPEHUN;

HaXOJIUTh JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C IIOMOIIBIO TUHEHKH, CTPOUTD
OTPE3KH 3a]aHHOM TMHBI; CTPOUTH OKPY’KHOCTH 33JaHHOTO paauyca;

UCIIOJIb30BaTh CBOMCTBA CTOPOH U YIIIOB IIPSIMOYTOJIbHMKA, KBaJpaTa U1 UX MOCTPOEHUS,
BBIYMCIICHUS TUIOIAU U IEPUMETPA;

BBIYUCIIATh MEPUMETP U IUIOLIa/b KBajpara, NpsSMOYToJbHUKA, (QUTYp, COCTABICHHBIX U3
KBaJIpaToB, MPSMOYTOJbHUKOB, MPSIMOYTOJbHBIX TPEYrOJILHUKOB, B TOM 4Hcie GUryp,
n300paKeHHBIX Ha KJIeTuaToil Oymare;

pacno3HaBaTh NPSAMOYTOJIBHBIN TPEYTOJIBHUK, €r0 YIVIbI, KATETHI U TUIIOTEHY3Y, HAXOAUTH €ro
IJI0LIa/1b, OUPASICh HA CBSI3b C MPSAMOYTOJbHUKOM;

II0JIb30BaTbCsl OCHOBHBIMM METPUYECKMMM €IMHHLAMU M3MEPEHUs JJIMHBL, IUIOIIAJY;
BbIpaXKaTh OJIHU €/IMHUILIbl BETMUYHHBI YEpEe3 APYTHE;

pacro3HaBarh Mapajulefienunes, KyO, HCIOJIb30BaTh TEPMHMHOJOTHIO: BEpIIMHA, pedpo,
rpaHb, U3MEPEHHUS; HAXOIUTh U3MEPEHHUS Mapalienenumnena, Kkyoa;

BBIYUCIIATE 00BbEM KyOa, mHapajuiesienunena Mo 3aJaHHBIM H3MEpPEHHSIM, MOJIb30BaThCS
€IMHUIIAMU U3MepeHHs 00beMa;

peliaTh HECJIOXHbIE 3a/Ja4d Ha M3MEPEHHE TeOMETPUUECKUX BEJIIMYMH B IMPAKTUUYECKUX
CUTYyaLUIX.

VYyamuiicst NoJIy4yuT BO3MOKHOCTh HAYUYHUThCS:

CaMOCTOSITENIFHO YCTAaHABIUBATh CIIOCOOBI CPAaBHEHHS YIJIOB, UX U3MEPEHUS U TOCTPOCHUS C
ITOMOLIBIO TPAHCIIOPTHUPA;

MIPH MCCIIEIOBAHUH CBOMCTB T€OMETPHUECKUX (PUTYP C TIOMOIIBIO MPAKTHUECKUX U3MEPEHUI
U MpeIMEeTHBIX Mozeneil GopmynupoBaTb COOCTBEHHbIE I'MIIOTE3bl (CBOMCTBO CMEXHBIX U
BEPTUKAJIBHBIX YIJIOB; CBOWCTBO CYMMbI YIJIOB TPEYrOJbHHMKA, YETHIPEXyToJbHUKA,
ISATUYTOJIbHHUKA; CBOMCTBO LIEHTPAIbHBIX U BIMCAHHBIX YIJIOB U Jp.);

JenaTb BBIBOA O TOM, 4YTO BBISBICHHBIE CBOICTBA KOHKPETHBIX (UIYp HENb3s
pacrnpocTpaHUTh Ha BCE TeOMETpUYEecKue (DUTypbl JAHHOTO THIA, TaK KaK HEBO3MOXHO
U3MEPUTh KaKIYI0 U3 HUX.

Benuuunuvt u 3a6ucumocmu mexncoy Humu

Yuawuiicsa nayyumcs:

MCIIOJIb30BaTh COOTHOIICHUS MEXIY M3yYEeHHBIMU €IMHUIIAMU JUTMHBI, TUIOUIaa1, 00beMa,
MaccChl, BP€MEHH B BBIYHCIICHUSIX;

* TpeoOpazoBbIBaTh, CPAaBHUBATh, CKIAJbIBaTh M BBIYUTATH OJHOPOIHBIC BEIMYUHBI,
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YMHO’KaTh U JICJIATh BEJINYMHBI HA HATYPAJIBHOE YHUCIIO;
[I0JIb30BAThCsl €IUMHULIAMM IUIOIIAAM M 00beMa; MpeoOpa3oBbIBaTh WX, CPAaBHUBATh U
BBINOJIHATH apUPMETUUECKUE JeHCTBUS C HUMU;
yuTaTh M B IPOCTEHIIMX CilydasX CTPOUTh KpYyroBble, JMHEHHBIE U CTOIOUYaThIe
JMarpamMmBbl;
YUTaTh U CTPOUTH TPadUKU ABIKEHHS, OMPENCIATh 110 HUM: BPEMS BBIXO/A M MPUOBITHS
00bEKTa; HalpaBleHHE €ro JBU)KEHHUS; MECTO U BpPEeMs BCTPEUM C APYTUMH OOBEKTaMU;
BpEMs, MECTO, IPOJOLKUTEIBHOCTD U KOJTMYECTBO OCTAHOBOK;
OpUIYMBIBaTh MO TpaduKaM JABMKEHHUS pacckasbl O COOBITHSX, OTPAKEHHEM KOTOPBIX
MOTJIH OBl OBITh paccMaTpuBaeMble rpauKy IBHKCHUS;
UCTIOJIb30BaTh 3aBHUCHUMOCTH MEX/Iy KOMIIOHEHTaMU W pe3ylbTaTaMu apu(pMEeTHYECKUX
JEUCTBUH JUIsl OLEHKH CyMMBI, Pa3HOCTH, IPOU3BENCHUS U YaCTHOTO.

Yuau;uﬁc;z noayyum 603MONCHOCHb HAYUYUMbCA.!

CaMOCTOSITEJILHO CTPOMThH IIKaJdy C 3aJaHHOW IICHOM JeNICHHs, KOOPAWHATHBIA JIy4,
CTPOUTH (OpPMYITy paCCTOSIHHSI MEXIYy TOYKAaMH KOOPIAMHATHOTO Jy4a, (Gopmyry
3aBUCHUMOCTH KOOPUHATHI IBIKYIIEHCS TOYKU OT BPEMEHHU JBUKCHUS U JIP.;

HAOIIONaTh C TIOMOINBIO TAOIUI], YUCIOBOTO JIyda 3aBHCHMOCTH MEXKIY MEPEMEHHBIMHU
BEJIMYMHAMH, BBIPAXKATh X B HECIOXKHBIX CIIydasx ¢ TIOMOIIbIO GopMyT,

UCTIOJIB30BaTh JIISl pemieHus 3ama4 (opMynbl paccTOSTHUS d MEXIY IBYMs PaBHOMEPHO
JBIKYITUMUCS O0bEKTaAMH B MOMEHT BPEMEHH ¢ [Tl IBHKSHUSI HABCTPETy APYT Apyry (d =
so — (v; + v,) * £), B IPOTHBOIIOIOKHBIX HampaBieHusx (d =s, + (v, +v,) - f), BIOTOHKY (d
=85y— (vi — W) - 1), c orcTaBanuem (d = s, + (v, — v,) - 1);

KOZIMPOBAaTh C MOMOIIBI0 KOOPIUHAT TOYEK (PUTYPBI KOOPAWHATHOTO YIJia, CAMOCTOSTEIBHO
COCTAaBJICHHBIC 13 JIOMAHBIX JIMHHUIM;

OTIPEIEIISATH 1O TpadUKy JABMKEHUSI CKOPOCTH OOBEKTOB;

CaMOCTOSITEIIEHO COCTABIISTh IPa(UKN ABWKEHHS U TIPUIYMBIBATh IO HUM PacCKasbl.

Anzebopauueckue npedcmasneHus
Yuawuiica nayuumca:

YUTAaTh, 3alIUCHIBATh, COCTABIAThH U MPEOOPA30BbIBATH LIEJIbIE U APOOHBIE BHIPAKEHUS;
3aMuCchIBaTh B OYKBEHHOM BHJIE NMEPEMECTHTEIBHOE, COUYETATEeIbHOE CBOICTBA M CBOWCTBA
CIIO’KEHUSI 1 YMHOKEHUS, PACIIPEICIINTENBHOE CBOMCTBO YMHOKEHHUS OTHOCUTEIILHO CII0KECHHUS
Y BBIUMTAHUS, YaCTHBIC ciaydad AeiicTBui ¢ 0 m 1, MCmoab30BaTh BCE OTH CBOMCTBA IS
YIIPOILIEHUS BBIYUCIICHMUI;

pacrpoCTPaHATh U3yUECHHBIE CBOWCTBA apHU(PMETHUECKHX ICHCTBHI HA MHOXKECTBO JIPOOCi;
pemiatb MPOCThIE M COCTAaBHbIE YPaBHEHUS CO BCEMU apUPMETHUYECKUMH JACUCTBUSIMH,
KOMMEHTHPOBATh XOJ PEIICHNUs, Ha3bIBasi KOMIIOHEHTBI JCHCTBH;

UCIIOJIb30BaTh OCHOBHBIE IPUEMBbI PELIEHUS ypaBHEHUM: NpeoOpa3oBaHUs, METOH Mpo0 H
ook, MeTox nepedopa;

3aIUCBIBATDH PEIIEHUE YPABHEHHUM C IOMOILBIO 3HAKa PABHOCUIIBHOCTH;

YUTATh U 3aIIUCBIBATH C IIOMOIIBIO 3HAKOB CTPOTHE, HECTPOTHE, ABOWHBIC HEPABCHCTBA,
pemarb NPOCTEHIINE HEPAaBEHCTBA HA MHOXECTBE LEJbIX HEOTPULATENBHBIX YHUCEI C
IIOMOIIBIO YUCJIOBOIO Jy4Ya M MBICICHHO 3allUCHIBATh MHOXKECTBA UX PELICHUM, UCIOIb3Ys
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHKY.

Yuawuiicsa nonyuum 603moxicHOCMb HAYUUMBCA:
Ha OCHOBE OOIIMX CBOMCTB apu(hMETHUECKUX NCHCTBUN B HECIOKHBIX CIIydasx:
* ONpENENATh MHOKECTBO KOPHEH HECTAHAAPTHBIX YPaBHEHMUI;
* yOpoIarb OyKBEHHBIE BHIPAKEHUS;
UCIIOJIb30BaTh OyKBEHHYIO CUMBOJIMKY JUIsl 00OOIIEHNS M CHCTEMATH3allMi CBOUX 3HAHUH.

Mamemamuueckuii A36IK U 1eMeHmMbl T102UKU
Yuawuiicsa nayuumes:
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paciio3HaBaTb, YUTAaTb U MPUMCHATH HOBLIC CHMMBOJIBI MATECMATUYCCKOI'O SA3bIKA: o0o3HayeHne
nonu, ApoOu, mpoueHTa (3Hak %), 3alMUCh CTPOTUX, HECTPOTUX, JBOMHBIX HEPABEHCTB C
TIOMOIIBIO 3HAKOB, 3HAK MPUOIKEHHOTO PAaBEHCTBA, 0003HAUCHHE KOOPAMHAT Ha TPSMOW U Ha
TUIOCKOCTH, KPYTOBBI€, CTOJIOUAThIE ¥ TUHEHHBIC JUAarpaMMBbl, TPaQUKU ABIKEHUS;
OIIPCACIIATL B HpOCTCI\/JIIHI/IX ClIy4dasaX UICTUHHOCTDb U JIO)KHOCTb BBICKaBBIBaHHﬁ;

CTPOUTH HpOCTCﬁIHPIC BbBICKA3bIBaHUA C INOMOIINBIO JIOTMYECKUX CBA30K MU CJIIOB ((Ka)l([[hlﬁ»,
CHAUACTCS», «BCETIAy, KHHOTIAY, «U/UIIN,

00OCHOBBIBaTh CBOW CYXJICHUS, WCIIONB3ys HM3yYEHHBbIE B 5 Kilacce NpaBUiia M CBOWCTBA,
JIEJIaTh JIOTHYECKHUE BBIBOIBI,

CTPOUTD YTBCPKIACHUSA, UCITOJIB3YS 3HAK PABHOCHUIIBHOCTH,

MPOBOAMTH HECIIOKHBIE JIOTHIECKHUE PACCYKICHHS, UCTIONB3YsI IOTHYECKUE ONEPaIluy U
JIOTUYECKUE CBSI3KH,

OIIPEIEATh PABHOCUIBHOCTD YTBEPKIACHUM;

OTIPEICIIATE CYIICCTBEHHBIC TPU3HAKHU ONPEICTICHIS;

CTPOUTDH JIOTUYCCKHUC LCITOYKH.

YHau;m?c;l noayyum 603MONCHOCHb HAYUYUMbCAL!

000CHOBBIBaTh HICTUHHOCTH HJIU JIO)KHOCTh BBICKA3bIBAHUS OOIIET0 BI/Ia U BHICKA3bIBAHUS
0 CyIIIeCTBOBAHUM;

3aMKCHIBATh OMPECIICHUSI HA MATEMATHYECKOM SI3BIKE;

CTPOUTH OIPENIETCHHUS 10 PUCYHKAM;

UCIIOIB30BaTh OTPEICIICHUS ISl PEIICHUS PA3INIHBIX 3a/IaHUN;

pemarh JOTUYECKUE 3aJ1aui C UCIIOJIb30BaHUEM TpadruecKkux Mojene, Tadmuil, rpados,
nuarpamm Dinepa — BeHHa;

CTPOUTH M OCBAaMBaTh MPUEMBI PEIICHHUS 3a]1a4 JIOTHYECKOTO XapaKTepa B COOTBETCTBUU C
nporpaMmoit 5 Kiacca.

Paboma c ungpopmayueii u anaiu3 0aHHbIX
Yuawuiicsa nayyumcs:

UCIOJB30BaTh JUIsl aHall3a MpEACTaBICHUS U CHUCTEMAaTU3aluu JaHHbIX TaOIHIIbl,
KPYTOBBIC, JIMHEHHBIE U CTOJNOYATHIC JAMArpaMMbl, rpadUKyU IBMKEHUS; CPAaBHUBATH C UX
MOMOIIIbIO 3HAYEHUS BEJIMYUH, UHTEPIPETUPOBATH JaHHBIEC TAOIUII, TUarpaMM U rpa(uKoB;
paboTaTh C TEKCTOM: BBIIEIATH YacTH Y4eOHOIO TEKCTa — BBOJAHYIO 4acTb, IVIaBHYIO
MBICIIb U Ba)XKHbIE 3aMEUaHUS, MPUMEPHI, WILTIOCTPUPYIOIINE ITIABHYIO MBICIb, U Ba)KHbIE
3aMe4aHusl, MPOBEPATH TOHUMAHUE TEKCTA;

BBINOJIHATH TPOEKTHbIE PabOTHl MO 3aJaHHOM WM CAaMOCTOSITENIbHO BBIOPAHHOM Teme,
COCTAaBJIATH IUJIaH MMOMCKA HHPOPMALIHH;

OoTOMpaTh HCTOYHUKM HH(pOpManuu (CIPaBOYHMKH, HHIMKIONEAUU, KOHTPOIHPYEMOE
npocTpaHcTBO MHTEpHETA U 1. ), BEIOUPATh CIIOCOOBI MpeICTaBIeHUs HH(OPMAIINH;
BBINOJIHATH TBOpUYECKHE paboTel 1o TemaMm: «llepemaua wHGpOpPMAUU C IOMOILBIO
KoopauHar, «['paduxu nBrKEeHUNY;

paboTrarh B MarepuagbHON U WH(OOPMAITMOHHON Cpelle OCHOBHOTO 00IIero oOpa3oBaHus (B
TOM YHCJIEe C YYeOHBIMH MOJEINISIMH) B COOTBETCTBHUHU C COZIEpP)KaHUEM Yy4eOHOTO mpenMeTa
«Maremaruka. 5 knacc.

Yuawuiica nonyyum eozmoorcnocms Hayuumuocs:
KOHCIIEKTUPOBAThH YUEOHBIN TEKCT;
BBITIOJIHATH (TI07] PYKOBOJICTBOM B3POCIJIOTO U CAMOCTOSITEIIbHO) BHEKJIACCHBIE MPOEKTHHIE
paboTel, coOuparsk HH(OpPMAILIMIO B CIPABOYHHUKAX, JHIIUKIIONEIUSIX, KOHTPOIUPYEMBIX
MHTEPHET-UCTOUYHUKAX, IPEICTABIATh MHPOPMALINIO, UCTIONB3YS UMEIOIINECs TEXHUYECKUE
CpENCTBa;

nonbp3ysich HWH(pOpManuel, HAWJACHHON B pPa3MMUYHBIX HCTOYHHUKAX, COCTABIATH CBOU

COOCTBEHHBIE 331a41 TI0 IPOTpaMMe S5 Kiiacca, CTaTh COaBTOPOM
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«3agayHuKa 5 K1acca», B KOTOPbIA BKIIFOYAIOTCS JIyUlIUe 3a/1a41, IPUyMAaHHbIE YUalllUMUCS;
COCTaBJIATh NOPT(OINO yUueHHUKa 5 Kiacca.

6 KJIACC

Yucna u eviuucnenus
Vuawuiica nayyumcs:

*3HaTh M I[IOHMMAaTh TEPMHUHBI, CBA3aHHBIE C PA3JIUYHBIMU BHJAMHU YHCEI U CIIOCO0AMM HX
3aIUCH, IEPEXOAUTH (€CIIH 3TO BO3MOXKHO) OT OIHOM (hOpMBI 3aIIMCH YHCIA K JPYTOH;

* CPAaBHUBATh M YIOPSIOYMBATSH LIEJIbIE YNCIIA, OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, CPABHUBATD
YKCJIa OJHOTO U Pa3HbIX 3HAKOB;

* BBIIIOJIHATh, COYETash YCTHbIE M IUCbMEHHbIE NpUEMBbl, apuMETHUECKUE JEHCTBUS C
HaTypaJbHBIMM ¥ LEJIBIMH 4YHMCIAMH, OOBIKHOBEHHBIMH M JCCATHUYHBIMH JIpOOSMH,
MOJIOKUTEJIbHBIMU U OTPULIATEIIHBIMU YUCIIaAMU;

* BBIUUCIISITh 3HAUEHUSl UYMCIIOBBIX BBIPAXKEHUH, BBINOIHATH NPUKHUAKY M OLIEHKY pe3yJbTara
BBIUMCJICHHUM; BBINOJIHATH IPEOOPAa30BaHUs YHUCIOBBIX BBIPAKEHUII Ha OCHOBE CBOWCTB
apu(pMeTHYECKUX JeHCTBUI;

* OTIpENENATh TAKTUKY BBIYMCICHUNA B 3aBUCUMOCTH OT KOHKPETHBIX OOCTOSITENIbCTB, HO Tak,
4TOOBI pereHre ObUIO 110 BO3MOXKHOCTH 00Jiee MPOCThIM U YI0OHBIM;

* HAXOJUTh OTHOILIEHWE BEIWYMH M YHCEJl; YUTaThb U 3alKChIBaTh OTHOLIEHHS pPa3HBIMU
croco0amMH; HAXOAWTh TPOLIEHTHOE OTHOIIEHUE; JOKa3bIBaTb HCTMHHOCTb MPOMNOPINH;
3alMChIBaTh W YUTAaTh MPOMOPLMUU Pa3HBIMH CIIOCOOAMM, HCIONB3YsI MaTeMaTH4YecKyIo
TEPMHHOJIOTHIO;

* HAXOJUTh Cpe/IHEe apU(PMETUUECKOE YUCEN U BEIUUNH;

* ONIPENENATh MPUHAMIEKHOCTh YHMCEN MHOXKECTBAM HATYPAJIbHBIX, LEJbIX, PallMOHAJIBHBIX
qrcell; n300paxarh 4Kcia Ha KOOPAUHATHON IPSIMON;

* IPUMEHATH T€OMETPUYECKUN CMBICT MOAYJIS YKMCIIa JJIs PELIEHUS YpPaBHEHHS U HEPaBEHCTBA,

* COOTHOCUTH TOYKY Ha KOOPIMHATHON MPSIMON C COOTBETCTBYIOILIMM €M YHCIIOM U M300pakaTh
4KCJla TOYKaMH Ha KOOPIAMHATHOM NPsSMOM, HAXOAUTh MOJYJIb YUCIIA;

* COOTHOCUTb TOYKH B MPSIMOYTOJIbHOM cHCTeMEe KOOPAUHAT ¢ KOOPAUHATAMU ITON TOUKHU;

* Pacro3HaBaTh YHCJIOBYIO MPSIMYIO0, Ha3bIBaTh €€ CYLIECTBEHHBIEC MPU3HAKH, ONPEAEIATh MECTO
yyclla Ha YUCJIOBOM MNpsSMOI, CpaBHHUBATh, CKJIAJbIBATh W BBIUWTATh YHCIA C TOMOILIBIO
YHUCJIOBOU IIPSIMOM;

* Ha3bIBaTh CYLIECTBEHHbIC NPU3HAKU KOOPAMHATHON MPSIMOW, ONPENENATh KOOPAMHATHI
IIPUHAUIEKAMX €l TOYEK C pallMOHaJIbHBIMU KOOPIMHATAMM, CTPOUTH U HCIIOIb30BaTh
JUIs peleHus 3ana4 (GopMyiy pacCTOSIHUSL MEKIY €€ TOUKaMU;

* pacno3HaBaTh KOOPAMHATHYIO IUIOCKOCTb, Ha3blBaTh €€ CYIIECTBEHHbBIC IIPU3HAKH,
ONpeAEATh KOOPAMHATHI TOYEK KOOPAMHATHOM IJIOCKOCTH W CTPOUTh TOYKH MO HX
KOOpJIMHATaM;

* OKPYIJIATH LIEJIbIE YMCIIA U JECATHYHBIC IPOOH, HAXOAUTh MPUOIMKEHUS YU CET.

Yuawuiica nonyuum 6o3modrcnocmo Hayuumvci:

* IPUMEHATh PA3JIUYHBIE BAPHAHTBHl PEIIEHUS NPUMEPOB, YNPOUIATh MPeodOpa3oBaHus,
UCKaTh ONTUMAJIbHBIE CIIOCOOBI PELIEHHUS «UIMHHBIX» IPUMEPOB;

* IPUMEHATh MOHSTHUS MPOCTOrO U CIOXKHOTO MPOLIEHTHOTO pPOCTa JUIsl PELeHHUs 3ajad
HKOHOMMYECKOTO XapaKTepa;

* [IEPEBOIUTH JECATUYHYIO 3aIIUCh YUCEI B IBOMYHYIO CUCTEMY U OOpaTHO.

Yucnogvle u GyKkeeHHblE GHIPAIHCCHUSA
Yuawuiica nayuumcs:

* UCTIOJIB30BaTh OYKBBI JJIsi 0003HAYCHHUSI YHCEI IPU 3alMCH MAaTeMaTUYeCKUX BBIPAKCHUH,
COCTaBIISITh M YNTAaTh OyKBEHHBIC BHIPAKEHUS U POPMYIIbI, HAXOAUTH 3HAYCHHS OyKBEHHBIX
BBIPKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE TIOACTAHOBKH M TIpeoOpa3oBaHUs (PacKpBIBATh
CKOOKH, OTpenessiTh KOd(PPHUIUEHTH B OYKBEHHBIX BBIPAKEHHSX, MPHUBOAUTH MOIOOHBIE
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cjaraemble U T. ]1.);

* HAXOJIUTh HEN3BECTHBIH KOMIIOHEHT PABEHCTBA,

* UCIOJIB30BATh MOHATHE «PEIINTh YPABHEHHS» MPH MX PEIICHUH; CTPOUTH HOBBIE CIIOCOOBI
pelLIeHHs ypaBHEHMIA;

* pelmiaTh ypaBHEHHUA CO BCEMH apU(METHUECKUMH JEHCTBUAMHU pa3HBIMM CIOCOOAMU:
PaBHOCHIIBHBIMU TIPe00pa30BaHUsIMH, METOJIOM P00 M OMHOOK, METOIOM Tepedopa;

* pemiath MPOCTEHIINE HEPABEHCTBA HA MHOKECTBE PAIMOHAIBHBIX YHCET C TOMOIIBIO
YUCIOBOM  TpsAMOM M 3amKChiBaTh ~ MHOXKECTBA  UX  PELICHWH,  HMCIONb3ys
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIMKY;

* IOHUMATh M YNOTPEOISITh TEPMHHBI, CBSI3aHHBIC C 3alUCHI0 CTENCHH YHCIIA, HAXOTUTh
KBaJ[paT U Ky0 YMCIIa, BBIYUCIIATH 3HAUYEHHSI YHCIOBBIX BBIPAKEHHH, COAEPIKAIINX CTENCHHU;

* T0JIb30BaThCs MPU3HAKAMU JIEIMMOCTH, PACKIIA/AbIBATh HATypaJibHbIE YMCIIAa Ha MPOCThIE
MHOXKUTEIH;

* TI0JTB30BaThCS MACIITA0OM, COCTABIIATh POTIOPIIUU ¥ OTHOIIICHHST,

* IPUMEHSTh OCHOBHOE CBOWCTBO TMPOIMOPIUH JJISi HAXOXACHUS HEU3BECTHOTO YJIEHA
IPONOPLKHU; TPeoOPa30BbIBATEH MPOIOPIIUH.

VYyamumiics OoJy4YUT BO3MOKHOCTh HAYYUThCS:

* Ha OCHOBE O0IMX CBOWCTB apu(METUUECKUX ACHCTBUI B HECIOKHBIX CIyYasX:

* ONPEIEIATh MHOKECTBO KOPHEW HECTAaHAAPTHBIX YPABHEHUI;

* YIIpOIIaTh OyKBEHHbIE BBIPAKEHMUS;

* FICTIOJIb30BaTh OYKBEHHYIO CUMBOJUKY IS 0OOOIIEHUS M CUCTEMAaTH3allny 3HAHUN yYaIuXxcs;

* pemiath OpPOCTEWIIME YPAaBHEHUS C MOAYJEM, HCIONb3ysd KOOPAMHATHYIO TMPSIMYIO M|
OTIpeIeIIEHIE MOTYJIS;

* pemath MNpOCTEHIINe HEepaBEeHCTBA M JIBOMHbBIE HEpPaBEHCTBA C MOJYJIEM C ITOMOILBIO
KOOpPAMHATHOM IIPSIMOM.

* PerieHne TeKCTOBBIX 3a1a4

* Yyammiicss Hay4uTCs:

* CAMOCTOSITENIPHO aHAJIM3UPOBaTh 33Ja4M, CTPOMTH MOJAEIH, IUIAHUPOBAaTh U PEan30BbIBATH
peleHw s, TOSICHATh X0/ PEHICHUs, TPOBOAMUTD IMOUCK Pa3HBIX CIIOCOOOB PEIICHNUs, COOTHOCUTh
MOJYYEHHBIH pe3ysbTaT C yCJIOBUEM 3a/laud, OLIEHUBATh €ro MpaBIoNo100ue, peuarh 3a/1a4u ¢
BOTIPOCAMHU;

* pelIaTh MHOTOLIAroBble TEKCTOBBIE 3aa41 apu(PMETHUECKUM CIIOCOO0M;

* pemIaTh 3a/1au, CBS3aHHBIC C OTHOIICHHEM, MPONOPIMOHAIBFHOCTHIO BEJIWYHH, MPOICHTAMHU;
pelarb TpU OCHOBHBIE 33/1a41 Ha JPOOU U MPOLIEHTHI;

* FICTIOJIb30BAaTh TIOCTPOEHHBIC AQJITOPUTMBI COBMECTHBIX JEHCTBUH C OOBIKHOBEHHBIMH H
JECSATUYHBIMU IPOOSMU MPH PEIICHUH 33]1ad Ha APOOU U MIPOLICHTHI;

* pemiaTh 3a/aud, CoJepIKallue 3aBUCHMOCTH, CBS3bIBAIOIINE BEIMYMHBI: CKOPOCTH, BpEMS,
paccTosiHue, IIeHa, KOJUYECTBO, CTOMMOCTb; MPOU3BOAUTEIBHOCTb, BpeMs, 00beMa paboThl,
UCTIONB3Ysl apuMeTHuecKue JeHCTBHS, OLEHKY, TNPHUKUAKY; IOJb30BAThCS EAMHUIIAMH
U3MEPEHUs] COOTBETCTBYIOIMX BEIUYHH;

* pemIaTh 3a7a4 Ha JBMYKEHHUE 110 PEKe: HaXOJUTh CKOPOCTH 110 TEYEHUIO PEKH, CKOPOCTH MTPOTHB
TEUeHUsI, COOCTBEHHYIO CKOPOCTh U CKOPOCTh TEUEHMS 110 CKOPOCTH IO TEYEHHIO U CKOPOCTH
MIPOTHUB TEUECHHS,

* CTPOUTh MOJEIH OJHOBPEMEHHOIO PABHOMEPHOIO MABMKEHHMS OOBEKTOB HA KOOPAMHATHOM
Jayde;

*4uTaTh U CTPOUTHb TpaUKH ABMKEHMs, ONPEAENATh MO HUM: BpeMs BBIXOJA U NPHOBITHA
00beKTa; HAaIPaBJICHUE €r0 JBIKEHUS; MECTO U BPEMsl BCTPEUH C IPYTHMMHU 00BEKTaMH; BpEMs,
MECTO, IPOIOJKUTEIBHOCTh M KOJTMYECTBO OCTAHOBOK; MPHUIYyMbIBATh MO TpapuKaM JBUKEHHS
pacckasbl 0 COOBITHSX, OTPAXCHHWEM KOTOPBIX MOIIH OBl OBITH paccMaTpuBaeMble rpaduku
JIBYKEHMS,

* pacno3HaBaTh MPSIMYIO U 0OpPaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH;

* 33/1aBaTh 3aBUCUMOCTH C IOMOILIBIO (hopMy, TabnuL, rpadukos;

* HAXOAWTh 1O TpaduKy mpsAMOH U 0OpaTHOM NPOMOPLUUOHATBHOCTH KO3 dummeHt
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NPOTIOPIIMOHATIFHOCTH;  pAclio3HaBaTh (YHKIMOHAJIBHYIO 3aBHCHMOCTH CpEOU  JTaHHBIX
pa3IMYHBIX 3aBUCUMOCTEH;
pears 3a7a4u co CPEAHUM apu(PMETHUECKUM YUCEIT U BEJTUYNH;
WCTIOJIb30BaTh MOHATHE «MacIITaldy /Uil pelIeHUs 3a71ad;
COCTaBJIATh OyKBEHHBIC BHIPAXKECHHUS IO YCIOBUIO 3aa4H;
pemars 3a1a41 METOOM YPABHEHU;
CaMOCTOSITEJIBHO ~ COCTABIIATh COOCTBEHHBIC 3a7a4d H3yYaeMbIX THUIIOB 10 3aJaHHOM
MaTeMaTH4YEeCKON MOJENN — YHUCIOBOMY U OyKBEHHOMY BBIPAKEHHIO, CXeMe, TabIuIIe;
W3BJICKaTh MHQPOpPMAIIMIO, TPEACTABICHHYI0 B TaONMWIax, Ha JIMHCHHOW, CTOJIOYATOW WM
KPYTOBOW JMarpaMmax, MHTEPIPETUPOBATh NPEACTABICHHBIC JaHHBIC; UCIIOIb30BaTh JIaHHBIC
MIPU pPEIlIeHnH 3a7a4;
MPEICTaBISITh UH()OPMALIMIO C TOMOIIBIO TaOIHUIL, TUHEHHOM U CTOJI0YATON JUarpamm.

Yuawuiicsa nonyuum 6ozmoorcnocmo Hayuumocsi:

CaMOCTOSITENIBHO CTPOUTh M HCIIOJNB30BATh AITOPUTMBI M3Y4YaeMbIX CIIy4aeB pELICHUS
TEKCTOBBIX 33/1a4;

aHAJIM3UPOBaTh, MOJIEIIMPOBATh U peLIaTh TEKCTOBBIE 3a1a4H;

peliaTh 3a7a4i Ha BBIYUCIICHHE IO pa3HbIX T€OMETPUUYECKUX PUTYD;

pelaTh HeCTaHIapTHBIE 33a4H 110 U3yYaeMbIM TEMaM;

UCTIOJIb30BaTh JJISl PEIICHUS] TEKCTOBBIX 3374 IpadUKu IBUKCHUS;

CaMOCTOSITEJIBHO CTPOMUTDH LIKATY C 3aJaHHON LEHOW JeNIeHUs, KOOPJUHATHYIO HPSIMYIO,
CTPOHTD (HOPMYITy PACCTOSIHUS MEXKITY TOUKAMHU KOOPIUHATHON TPSMOIA;

HaOMIOAAaTh C TOMOIIBIO TAONHIl 3aBUCHMOCTH MEXAY MEpPEMEHHBIMH BEIMYMHAMU,
BBIP@XKaTh UX B HECIIOKHBIX CIy4asiX ¢ OMOIIBI0 (popMyIT;

ompenensaTe 1Mo Qopmyae a = bc BHI 3aBUCUMOCTH (TpsMasi WIW  oOparTHas
IPONOPLUOHAIBHOCTS);

UCIIOJIb30BaTh JJIsl pelieHus 3anad (opMynbl paccTOSHUS d MEXIY JByMs paBHOMEPHO
JBUKYIIUMHUCS 00bEKTaMU B MOMEHT BPEMEHH ¢ JIsl IBUYKEHUSI HABCTpEUy ApYT Apyry (d =
So — (vi T v,) * ), B IPOTHUBOTOJIOKHBIX HampaBieHusX (d = s, + (v, +v,) - t), BIOTOHKY (d
=5y — (Vi — »,) - 1), c oTcTaBanuem (d = s, + (v, — v,) * 1).

Haznaounan ceomempusn

Yuawuucs nayuumces:

NPUBOIUTH HPUMEpPHl OOBEKTOB OKPYKAIOLIETO MHpa, UMEMUX (HopMy H3yUEHHBIX
TFE€OMETPUUYECKUX IUIOCKHX U TPOCTPAHCTBEHHBIX (UIYyp, TPUMEPHl pPaBHBIX H
CUMMETPHYHBIX (QHUTYD;

n300paXkaTb ¢ MOMOIIBIO LUPKYJIS, JTUHEHKH, TPAHCIIOPTHPA HA HEJIMHOBAHHOM M KJIETYaTON
Oymare H3ydeHHbIE IUIOCKHME TeOMeTpUdYecKue (GUrypbl M KOHQUIypaluu, CUMMETPHUYHBIE
burypsr;

MOJIH30BAThCS T€OMETPHUUECKUMU TOHATHAMU: PABEHCTBO (UTYpP, CUMMETPHSI; HCIIOIb30BATh
TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPUEN: OCh CHMMETPHUH, LIEHTP CUMMETPUH;
peoOpa3oBbIBATE (UTYphl C MOMOLIbIO Pa3HBIX BUA0B CUMMETPHM: OTHOCUTEIBHO IMPSIMOM,
ITIOBOPOTHOM, IIEPEHOCHOM;

HAXOJIUTh BEJIMYMHBI YIJIOB U3MEPEHNUEM C ITOMOIIbIO TPAHCIIOPTHPA, CTPOUTH YIVIbI 3aJaHHOU
BEJIMYMHBI, II0JIb30BaThCs IIPHU PEIIEHUHU 3a1ad I'paJyCHOM Mepol YIVIOB; paclo3HaBaTh Ha
YyepTekax OCTPBIM, MPSAMOM, Pa3BEPHYTHIM M TYNOM YIIIBI; CMEKHBIE W BEPTUKAJIbHBIC YIJIBI,
LEHTPAJIBHBIM yrol M Yroj, BIHMCAHHBI B OKPYXXHOCTb, MCCIEN0BaTb MX IPOCTEHIINE
CBOMCTBA C TOMOLIBIO U3MEPEHMUIA;

BBIUUCIATh JJIMHY JIOMAHOH, IIEPUMETP MHOIOYIOJbHMKA, II0Jb30BaTbCsl E€AMHHULIAMU
M3MEPEHMS [UTMHBI, BBIPAKAaTh OJHU €IUHUIIBI U3MEPEHHS JUIMHBI Yepe3 APYyTHe;

HAXOJUTh, HCHONb3Yys UYEPTEXKHbIE€ MHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS TOYKAMH, OT
TOUYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaJIPaTHOU CETKE;

BBIUUCIIATH TUIOIAAb (PUTYp, COCTABIEHHBIX M3 MPSIMOYTOJIBHUKOB, MCIIOIb30BATh pa3oueHue
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Ha MPSIMOYTOJIbHUKH, Ha paBHbIE (PUIypbl, JOCTpAaUBaHUE 1O MPSIMOYTOJIbHUKA; MOJIb30BaThCS
OCHOBHBIMM €IMHHULIAMU H3MEPEHMS IUIOIIAJM; BbIpaXKaTb OAHM EOUHUIBI HM3MEPEHUs
IUIOILAAN Yepe3 APYTHe;
pacro3HaBaTh Ha MOJENAX M H300paKEHHUAX NHUpPaMHIY, KOHYC, LMIMHJIpP, HUCIOJIb30BaTh
TEPMUHOJIOTHIO: BEPIIUHA, peOpo, IpaHb, OCHOBaHUE, PAa3BEPTKA;
n300pakaTh Ha KJIETYaTON Oymare mpsiMOyTOJIbHBINA TapasiesIeuIe];
BBIUUCIIATE 00BEM MPSIMOYTOJIBHOIO Mapajuienenunena, Ky0a, IMOJIb30BAaThCS OCHOBHBIMU
€IMHUIIAMU U3MEpPEeHHs 00bEeMa; BBIPAXKaTh OHU €JMHUILIBI H3MEPEHUs 00beMa uepes JIpyrue;
peliaTh HECIOKHbBIE 3a7adyl Ha HAXOXKJEHUE T€OMETPUYECKHUX BEIUYMH B MPAKTHUECKHUX
CUTyalUsIX;
IPOBOAMTH UCCIIEIOBAHNE TEOMETPUUYECKUX (PUTYP C LIEIbIO BBISIBICHUS UX CBOMCTB;
OPOBOAMTH  NPOCTEHIIME JIOTHUECKHE PACCYXKAEHUS s JI0Ka3aTelabCcTBa  CBOMCTB
reOMETPUYECKUX PUTyp.

Yuawuiicsa nonyyum eozmoorcnocms Hayuumucs:
CTPOUTH MPABUIbHBIE MHOTOYTOJIBHUKH C TIOMOIIBIO ITUPKYIIS U JIMHEUKH;
P HCCIEAOBAHUM CBOWCTB IMPAaBUJIBHBIX MHOTOTPAHHHUKOB C IIOMOILIBIO TPAKTHUYECKUX
M3MEpEeHHH U IPEeIMETHBIX MOjieIeil pOopMyIIHpPOBaTh COOCTBEHHBIE TUIIOTE3HI;
CTPOUTH Pa3INYHbIE OPHAMEHTHI C IIOMOILBIO Pa3IMYHBIX IPE0OpPa30BaHUIl;
JIeNaTh BBIBOJL O TOM, YTO BBISBICHHBIE CBOWCTBA KOHKPETHBIX (GUTYp U Tel HEeNb3s
pacnpoCTpPaHUTh HA BCE T€OMETPUUECKUE (PUTYPHI TaHHOTO THUIIA;
C03/1aBaTh MOJIENIM MHOTOI'PaHHUKOB.

Mamemamuueckuii A36IK U 1eMeHmMbl T102UKU

Yuawuiica nayuumces:

CTPOHTBH OTPHIIAHUS BHICKA3bIBAHUHN PA3HOTO BUA: OONIMX, O CYIIECTBOBAHUH,
UCIIOJB30BaTh MAaTEMATWYCCKyI0 CHUMBOJWKY TIPH IOCTPOCHUW YTBEPNKJACHUW W WX
OTPHIIAHUS;

UCIIONB30BaTh pa3HbIe CIOCOOBI BBIPAKECHUS OTPUIIAHUS OOIIMX BBICKA3BIBAHUN U
BBICKa3bIBaHHIA O CYIIECTBOBAHMH B €CTECTBCHHOM SI3bIKC;

OTIPENeNIATh B MPOCTEHIINX CIy4asiX HCTUHHOCTh U JIOKHOCTh OTPHUIIAHWH BBICKa3bIBAHUIA
pa3HoOTo BHJIA;

000CHOBBIBaTh CBOU CYXKICHHsI, UCIIONB3Ysl U3yueHHBbIE B 6 Kiacce MpaBuja U CBOMCTBA,
JIeJIaTh JIOTHYECKHUE BBIBOJIBI,

MIPOBOJIUTH HECIIOKHBIC JIOTHYECKUE PACCYKICHUsS, UCTIONB3Ys JOTHUYCCKUE OIEpaIud U
JIOTUYECKHUE CBSI3KH;

MEPEeBOAUTh TPEAJIOKEHHUS C TMEePEMEHHBIMH B HCTUHHBIC WM JIOKHBIE YTBEPKICHUS
pasHBIMH CIlOCOOaMU: 3aJjaHHeM 3HAYeHHWH TMEePEMEHHBIX, C TOMOIIBI0 KBAaHTOPOB
(cymiecTBoBaHUs, OOIIHOCTH);

YUTATh BBICKA3bIBAHUS, COACPIKAIINE KBAHTOPBI, H 3aMTUCHIBATH BHICKA3BIBAHUS, HCIIOJIB3YS
KBAHTOPBI; CTPOUTH OTPULIAHUS YTBEPIKICHUH C KBAHTOPAMH.

Yuawuiicsa nonyuum 603modxcHocms Hayuumoca:

JIOTUYECKOMY CIICZIOBAHUIO U JIOTUYECKOMY BBIBOY;

CTPOMTH OTPULIAHUS CJIEI0BAHNS;

CTPOMTbH PABHOCHIIbHBIE YTBEPKACHUS U JOKa3bIBaTh HCTUHHOCTB/JIOKHOCTD CIEJOBAHUS U
PaBHOCHJIBHOCTB JIBYX yTBEPKJICHHH;

pemIars JJOTHYEeCKHe 33/1a4H ¢ MCIIOIb30BaHUEM rpaduecKux mozeneii, Tabmu, rpados,
auarpamm Jinepa — BenHna;

CTPOUTH M OCBAaNBaTh MIPUEMBI PEIIECHNUS 3a]1a4 JIOTHYECKOIO XapaKTepa B COOTBETCTBUU C
nporpammoi 6 kiacca.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

5 KJIACC

TEMATHYECKOE IINTAHUPOBAHHUE

5 u B Hegemo, Bcero 170 a

HasBanue pasaeia
(TemMbl) Kypca (41cj10
J4aCOB)

OCHOBHOe coJepKaHue

OCHOBHBIE BU/IbI J€ATEJIbHOCTH oﬁyqalomuxca

MaremaTnueckuii

SI3BIK
(38 u)

UncnoBbie BbIpaXeHUsI, 3SHAYEHUE YU CIIOBOTO
BBIPAKEHMUS.

[Topsimok IEMCTBUIA B YMCIIOBBIX BHIPAKEHUSIX,
MCTIOJIb30BaHNE CKOOOK. ByKBEHHBIE BBIpa)KEHUS
(BBIp@YKEHUS C IEPEMEHHBIMHU ).

UncnoBoe 3HaueHHEe OyKBEHHOTO BBIPAYKEHUSI.
/lecaTnyHass ~ cuctema  cuucleHusa.  Pan
HaTypaibHbIX uncen. Harypanbnsiil pan. Yucno
0. HarypanbpHble unciaa Ha KOOPAMHATHOM JIyde.
CpaBHEHHME HATypAJIbHBIX YHCEIL.
Apudmernueckre ACHCTBUS C HaTypalbHBIMU
yuciamu. CBoMCTBa HyJs IPU CIOKEHUH H

YMHO)KCHPII/I, CBOfICTBa CINHUIIBI HpI/I
YMHOKEHUU. [lepemecturenbHoe u
coueTaTelIbHOS CBOIiCTBa CII0KEHUS U
YMHOXKEHHUS, paclpeleTUTeIbHOE  CBOMCTBO

[YMHOXKCHUA.

'(II’ITaTI), 3allUCbIBATh, CPaBHUBATb HATypaJbHBLIC 4YUCIIA; MNpeljJaratb M

00CyKIaTh CIIOCO0BI YIIOPSIOUMBAHUS YHUCET.
a3bIBaTh Pa3psbl U KJIACCHI.

OnpenensiTh nopaspsAHOE 3HAYCHUE UQPHI.

300paaTb KOOPAMHATHYO JIy4, 0TMeYaTh YHCJIa TOYKAMHA Ha KOOPAUHATHON
[IPSIMOM, HAXOAUTH KOOPINHATHI TOUKH.
[HccaenoBarh cBoOiicTBA HATYypaJIbHOTO psifa, uncen O u 1 mpu ciaoKeHuu 1
YMHO)KEHUU
|I/lcc.11eszaTb YHCJIOBBIE 3aKOHOMEPHOCTH, BBIABHIaTb H 00OCHOBLIBATH
runore3sl, GopmMyauMpoBaTs 0000IIeHUsT W BbIBOAbI 110 pPeE3yJabTaram
[IPOBEIEHHOIO UCCIICIOBAHNU.
([IpuMeHATH aNrOpPUTMBI CJI0KECHHS U BBIYUTAHNS MHOTO3HAYHBIX YUCE.
BopinoaHaTe apudgMeTrHyecKHe JeHMCTBUA C HATypPAIbHBIMH YHCIAMU,
BBIYMCJIATh 3HAYEHUS] YHCIIOBBIX BBIPAKEHUH CO CKOOKaMHU U 0e3 CKOOOK.
Ebmo.mmn) NPUKUAKY M OLEHKY 3HAUeHUN YHUCIIOBBIX BBIPAKEHUH,
peAsararb ¥ NIPUMEHSATh NPHEMBbI IPOBEPKH BBIUNCIICHUN.
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[lmomanes  KBaapara W NPSAMOYTOJIBHUKA,
€IVHHULIBI U3MEPEHHUS TUIOLLAIN

OpPMYJIMPOBATHL M TNPUMEHSITH MNpPaBWJIa MPeoOpa30oBaHUS YHCIOBBIX
bIpa)KEHUI HAa OCHOBE CBOMCTB apu(METHUECKUX JeHCTBUH.

pIPa’KaTh BEIMYMHY IUIOIIAJM B PA3IUYHBIX CIMHULAX H3MEPECHHUS
€TPUYECKOM CHUCTEMBI MEp, HOHMMATh W MCIO/Ib30BATh 3aBHCHMOCTH
€XJly METPUYECKUMU €IMHULIAMU U3MEPEHNUS TUI0NIaAN

PeriieHne TEKCTOBBIX 3a/1a4 alreOpandecKum
Ccr1oco0oM.

[TepeBos yCIIOBHS 3a/1aul HA MaTEMaTHIeCKHIA
II3BIK.

elIaTh ypaBHeHUA Buga X +a=b,x—a=b,a—x=>b.
elIaTh 3a7a4yu B 1-3 geiicTBus.

PMMEHSITH COOTHOIICHHSI MEX/Ty SAMHUIIAMH JUTWHBI U TIOIIA]TH.

OnpenensiTb, KAKUM SIBJISIETCS BBIpa)KEHHUE: YMCIOBBIM UM OyKBEHHBIM.
anuchIBaTh, YUTATh U COCTABJISATH BhIPOKEHNs. 3aMCHIBATH
aTeMaTU4eCcKHe BBIPAXKEHUS, COJEpKAIUe ICHCTBUE YMHOXKEHHUE, TPOITyCKast
ro 3HaK.

aXOAUTh 3HAUCHUS YUCIIOBBIX U OYKBEHHBIX BBIPAKCHHH.

CII0JIL30BATH MaTEMaTUYECKY0 TEPMUHOJIOTHIO B YCTHOM M TMCBMEHHON
eun. OnpenensiTb ymMeHrEe ObITh JTI0003HATEIILHBIM B YU€OHOM NEeATEIbHOCTH
a OCHOBE NPAaBUJILHOTO MPUMEHEHHUS dTaioHa. [[poBOIUTH CaMOOIIEHKY
MEHUS ObITh JIF0003HATENLHBIM B Y4€OHOM IeATEIHHOCTH Ha OCHOBE
PUMEHEHHUS STalI0Ha

€pPeBOUTH C PYCCKOTO S3bIKa HA MAaTEMAaTHUECKUH SI3BIK.

0/1eJIMPOBATH XOJI PEIICHSI 3a/Ia9U C TOMOIIBIO PUCYHKA, CXEMBI, TAOJIHUIIBL.

Pemenne TEKCTOBBIX 3aja4 Ha BCE
apudmeTnueckue IEHUCTBUS, HA JBUKCHHE H
MOKYIIKH.

[Ipumenenue OyKkB ISt 3aMMuCcH
MaTE€MaTUYECKUX BBIPAKCHUN U TIPEIJIOKCHUH.
Pabora ¢ MaTeMaTHYECKUMH MOJIEIISIMH.

Merton ipo6 u ommbok. Metox

noJiHoro nepedopa. Meros BecoB.

CBoiicTBa UUCITIOBBIX PABEHCTB.
PaBHOCHIIBHOCTH YpaBHEHUH.

elaTh TEKCTOBBIC 3a7a4dl apH(PMETHYECKHM CIOCOOOM, HCHOJIb30BATh
BAaBHCMMOCTH MEXIy BEIMYMHAMH (CKOPOCTb, BpEMs, pacCTOSHHE; IIeHA,
KOJTMYECTBO, CTOMMOCTb U JIp.): AHAJU3UPOBATHL U OCMBICIUBATH TEKCT
Bagaud, nepegopMyTHPOBATH YCIOBHE, W3BJIEKATH HEOOXOTUMBIC JTAaHHEIC,
YCTAHABJIMBATDH 3aBUCUMOCTH MEXKIY BEIMYMHAMHU, CTPOHUTH JIOTMYECKYIO
[IETI0YKY PaCCyKICHUM.

AHaJIM3MPOBATh MAaTeMaTHUECKYyI0 MOJIENb C LIETbI0 OMpeAeNieHus: crocoda
pabotsl ¢ Held. IIpuMeHsiTH N3BECTHBIE CTIOCOOBI pa0OTHI C MOJIEISIMU 33]1a4 B
BUJIC BBIPQXKCHUH U YpaBHEHHH BHUa ax + bx = c.

IIpumeHsaTh MeTOM TIPOO U OMMOOK I PabOTHI ¢ MOJEISAMU 3a7a4d BUaa x(x
+b)=c;(x +a)(x+b)=c.

PUMEHSATb METOJl MOJIHOTO nepedopa i paboThl ¢ MOJIENISAMH 3a/1ad B BUJIE
ByX YPaBHEHUH C JBYMsI IEPEMEHHBIMU U B BHJIE OJJHOTO YPABHEHUS C ABYMs
€pPEMEHHBIMU.
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H::peHCTaBJmTL HaTypaJIbHbIE YHCIa B BUAE CYMMBI Pa3psAIHbBIX CIaraeMblIX.
PUMEHSATb METOJ] «BECOB» ISl paObOTHl C MOJENBIO 3a/1aud B BHUJE OIHOTO
YPaBHEHHUS C IByMsI IEPEMEHHBIMHU.

[PemaTh 3a1aun ¢ Bompocamu, 3aa49u ¢ IepedopoM BapHaHTOB.

IIpuBoaMTH, pa30UpaTh, OLEHUBATH PA3JIUYHbIC PELICHUS, 3AMCH PEIICHUI
TEKCTOBBIX 3a/1au.

Kputnueckn  omneHuMBaThb  TOJNYYEHHBIM  pe3ysbTaT,  OCYIIECTBISATH
CaMOKOHTpOJIb, TPOBEPSii OTBET HAa COOTBETCTBUE YCIOBHUIO, HAXOAHUTh
OIINOKH.

3HAKOMHTHCS C HCTOPHEH pa3sBUTHS apu(PMETHKH.

ComnyTcTByIO1IEE MOBTOPEHUE
HarypanbHble uncna.

[Ipocreiiine ypaBHEHUS.

JleficTBUS ¢ UMECHOBAHHBIMM YHCJIAMHU.
OrneHKa ¥ MPUKHUJIKA PE3YyJIbTaTOB IEUCTBUI

PUMEHSITh AJITOPUTMBI YMHOXKCHHSI M JIETICHUSI MHOTO3HAYHBIX YHCEIT.

elaTh ypaBHEHUS BUAA X ‘a = b, x : a = b, a : x = b. [loHumarpb u
MCI0JIb30BATH NP PELICHUH 32124 3aBHCUMOCTH MEXIy €IUHULIAMA

E€TPUYECKOM CUCTEMBI MEP; 3HAKOMHUTbCSI C HEMETPUUYECKUMU CUCTEMaMU MeEp;
BbIPAKATh JJIMHY B PA3JIMYHbBIX €IMHULIAX U3MEPEHUS.

BINOJIHATH OIIEHKY U MPUKHUIKY PE3YyJIbTaTOB apu(PMETHIECKUX JCHCTBUN.
OnpeneysiTb TPOXOXKJIEHUE J[BYX IaroB yudeOHoW aestensHocTH (YI) UM
MPOBOAUTHL CAaMOOIICHKY YMEHHS ONpPENeNsiTh MpPOXoXKJaeHue maroB YJ[ Ha
OCHOBE IIPUMEHEHUs 3TajoHa. PUKCHMPOBATH MOCIEN0BATEIBHOCTD AEHCTBUI
Ha TEpPBOM IIare y4eOHOH JEATENbHOCTH M MPOBOAUTH CAMOOLEHKY 3TOTO
YMEHUSI HA OCHOBE MPUMEHEHHS ITaJIOHA.

Onpeneasitb QyHKIUIO YUUTENS B Y4eOHOH NESTEIBHOCTH U OLEHMBATH CBOE
YMEHHE 3TO JeaTh (Ha OCHOBE IPUMEHEHUS ITAJIOHA).

IIpumMeHATH, NpaBWiIa MOBEIECHUS YUYEHHKA HAa YPOKE B 3aBHCUMOCTH OT
GyHKUMI yuuTeNnsT U OUeHHBATL CBOE YMEHHE 3TO Jejarh (Ha OCHOBE

PUMEHEHUs ATAJIOHA)

JIIeMEHTHI JIOTUKH. BEICKa3bIBaHUS.

OOmIre yTBEpKIECHHUS U YTBEPKICHHUS O
CYLIIECTBOBAaHUHU.

[Ipumep u KOHTpIIpUMED.

O nokazarenbCTBe OOIIMX YTBEpXkKACHUH. BBenenne
0003HAUCHH.

ComyTcTBytomiee moBropeHue. Touka, mpsmasi,
OTPE30K, JIyY.

ACIMO3HABATDb NCTUHHBIC U JIOJKHBIC BBICKA3BIBAHUA O HaTypa_HBHBIX quciax,
PUBOAUTH MPUMEPbI U KOHTPIPUMEPEI, CTPOUTH BHICKA3BIBAHMA O CBOMCTBAX
aTypasibHBIX YHCEL.

aCIO03HABATh BBHICKA3bIBAHMS U OOIIME YTBEPIKACHHS, BHIPAMKATH UX B PEUU Pa3HBIMU
M0CO0aMH.

NPOBEPraTh ¢ MOMOIIBIO KOHTpIpuMepa. Jloka3bIBaTh 00IIHEe YTBEPIKICHUS
OCTYITHBIMH CTIOCO0aMHU.

acMmo3HaBaTh BHICKA3HIBAHMS O CYIICCTBOBAHHWH, BHIPAMKATH MX B PEUH PA3HBIMU
ocobaMu, JOKA3LIBATh
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Ulomanas. M3mepenne IIuHbI 0Tpe3Ka, METPHIECKHe |;<HOMOHH)IO COOTBETCTBYIOIIIETO MPUMEPa M TOCTYITHBIM CIIOCOOOM OMPOBEPraTh.
€MHUIBI U3MEPEHHUS AJIUHBI. OHCTPYHPOBATH MaTeMaTH4YeCKHe NMPeIJI0KeHUs C TOMOILBIO CBA30K «H», KN,

OxpyxxHOCTh U KpyT IlpakTrueckas pabora (€CNH... TO...».

«IlocTpoeHue y30pa u3 OKpy>KHOCTEI». Jloka3bpIBaTh O0LME YTBEPKACHUS ClI0cOO0OM iepedopa 1 BBEIeHHEM 0003HaYeHUH.
Buas! yrios. EaCHOC{HaBaTb Ha YepTekax, PUCyHKaX, ONMCHIBATb, UCTIONB3Ys TEPMHHOJIOTHIO, 1
[IpsiMOyTONbHBIN Hapaienenunes 300pa:kaTh C OMOILBIO YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPSAMYIO, OTPE30K, Ty,

yTOJI, IOMaHYI0, OKPY>KHOCTb.
|[Hcnmonb30BaTh IMHENWKY U TPAHCIIOPTHP KaK HHCTPYMEHTHI I IOCTPOCHUS U
M3MEpEHUsS: H3MEPATH JJIMHY OTPE3Ka, BEIMYUHY YIVIa; CTPOMTh OTPE30K 33JaHHON
ITMHBI, YTOJ 3aJaHHON BEJIMYMHBI; OTKJIAAbIBATH [IUPKYJIEM PaBHBIE OTPE3KH,
CTPOUTH OKPYKHOCTH 33/IaHHOTO Paguyca.

BIYUCJIATH JJINHBI OTPE3KOB, TOMaHbIX.

TPOUTH CMEXHBIC U BEPTHKAIBHBIC YTIIBL.

elIaTh 3a/1a4H C MPSMOYTOJBHBIM MapauieNenune oM (00beM, TUIO0IIa b
[MOBEPXHOCTH, CyMMa JIJIMH pedep)

JleiicTBUS ¢ MHOTO3HAYHBIMY YHCITAMMU. |PemiaTe mpriMepsI Ha MOPSIOK TEHCTBUI ¢ MHOTO3HAYHBIMH YHCIIAMH.

Crio’xeHre ¥ BRIYUTAHUE APOOEH ¢ OMMHAKOBBIMH CxiaabIBaTh ¥ BBIYUTATH IPOOH C OMHAKOBEIMHU 3HAMEHATEIISIMA U CMETITaHHBIC
3HaMEHATEIISIMU. uKCIIa.

HemnpasuisHas 1poOs. CMemaHHOE YHCIIO. [BeigenssTh 11€7yr0 4acTh U3 HENMPABUIBLHOW APOOH H

3amaun Ha IPOOH ¥ TIPOTICHTHI NnepeBOINTh CMEITAaHHOE

HHCIIO B HEMPABUIBHYIO APOOE.
|PemiaTh OCHOBHEIC 331241 Ha JPOOU U IIPOIICHTHI

JleIMMOCTh lenmutenu u kpatHbie uncna. [IpocTeie U cocTaBHbie (MOPMYJIHPOBATH ONpPeNeeHus ICTUTENS U KPaTHOTO,
HATYPAJIBHBIX qrcia HA3BIBATH JICTIUTEIIN M KPATHBIC YKCTIa.
AXO0IUTDb ACIIUTCIIN YUCCII, UCIIOJIB3Ys IOHATHUC
(MIAPHBIE JICITUTEIN.
aXOJUTh JICTUTEIIN U KPATHBIC YKCEI, BBITOIHSIS epedop YUCEl 10 MOPSIKY.
axonuth HOJI mepeGopom nenuteneit menpiero uncia 1 HOK nepebopom KpaTHBIX
OJIBILIETO YHCIIA.
npeneasiTh Pa3HbIMHU CIIOCOOAMH, KAKUM SIBIISICTCS YUCIIO: TIPOCTHIM WA COCTABHBIM;
acrmo3HaBaTh MIPOCTHIE U COCTABHBIC YHCIIA.
PUMEHATD IIpaBuJia, IMO3BOJIAIOIIUEC COXPAHUTD 3J0POBbE IPU BBIIIOJTHEHHUU y‘IC6HOI\/'I
eSATEIBHOCTH, OEHUBATH CBOC YMEHHUE 3TO JIejaTh (HA OCHOBE MPUMEHECHHUS 3TANOHA).
POBePSITH CBOIO paboTy 10 00pa3ily ¥ OLEHUBATh CBOE YMEHHUE 3TO JeliaTh (Ha
CHOBE IPUMEHEHMS DTAJ0HA).

ynces (41 4)
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CM0JIb30BaTh TAONUIY TIPOCTHIX YUCEN JUIS ONIPE/ICIICHHS BU/IA YUCIIA.
CIOJIB30BATH CBOMCTBA JACTUMOCTH JIJISl ONIPEICIICHUS, ISIIUTCS JIL YHCII0
BEIpaXCHNE) Ha JAHHOE YUCIIO (BBIpAXKEHNUE).
axXoJUTh YaCTHOE, UCTIONB3Ys CBOMCTBA JICITUMOCTH.
€lIAaTh 33J1a41 Ha JBUKCHUE.
BINOJIHATH TEOMETPUUYECKUE TIOCTPOCHUS C IIOMOIIBIO IIUPKYJIS U JIMHEHKH.
UTaTh U CTPOUTH JTHHEHHBIC TrarpaMMbl. UHTaTh U CTPOUTD rPpadUKU TBUKCHHS.

Ctpouth GopMyJIbl 3aBUCUMOCTH MEX]Ty BETUUMHAMU

[Ipu3Haku nenuMocTd Ha 2, 3, 5, 9,

10.

ConyTcTByloniee nopropenne. Bux uncia.

HOJI u HOK uwncen. 3agaun Ha ABMOKCHUE. 3a1a4u Ha
Tpo0owu.

/lenenue ¢ octarkoM. CoCTaBHBIE YPaBHEHUSI.
Cronbyarsie 1uarpaMMsl

[[IposiBASITL YeCTHOCTH B yUEOHOM JAEATENILHOCTH U OLIEHUBATh CBOC YMCHHE 3TO
nenath (Ha OCHOBE TIPUMCHCHIS 3TAJIOHA).

OTauuaTth noaApoOHBINA 00paselr OT o0pasiia u ATaJIoHa, (PUKCUPOBATH 11EITh
MCIIONIb30BaHUS 00pa3ia, MoapPOOHOTO 00pa3ia U 3TaloHa Ha Pa3HbIX 3TaNax ypoka u

MPOBOIUTH CAMOOIIEHKY DTOTO YMEHHS Ha OCHOBE MTPUMEHEHHUS dTAIOHA U3YIEHHBIX
cI0CO0OB JIEMCTBUA.

[BoIsIBJISITH IPUUKHY OLIHOKH  KOPPEKTHPOBATH €€,
01[eHUBATH CBOIO PadoTYy.
(DopMYJIUPOBATH M NPUMEHATH NPU3HAKH JIETUMOCTH Ha 2, 3, 5, 9, 10.

PUMEHSITH PU3HAKU ICTUMOCTH JIJISl OTIPEACNICHUS, ACIUTCS JIU HATypaabHOE YUCIO
a 100,12 1000 m T. 1.; Ha 4, 25, 8, 125.

TPOUTH KOMOMHUPOBAHHBIE TIPU3HAKU ACITUMOCTH Ha OCHOBE M3BECTHBIX
PU3HAKOB.

npeaejsiTb BUA Yyuciaa: npocroe win cocrapuoe. Haxonuts HOJl 1 HOK
a3MMIHBIMA cltocobamu. PemiaTh 3aaun Ha OJHOBPEMEHHOE IBMKCHHE.

elaTh 3a1a4u Ha APOOH.

TPOUTH (HOPMYJIBI 3aBUCUMOCTH MEXy BennunHamMu. HaxoaquTe ocTaTku OT A€IeHUs
HETIOJIHOE YacTHoe. PelaTh cocTaBHbIE YPaBHEHHUS.

UTATh U CTPOUTDH KPYTOBBIE U CTOJIOYATHIE THATPAMMBI.

PMMEHATD aJTOPUTM HCIPABICHUS OIIMOOK B yUeOHOW AESTENTFHOCTH U MPOBOIAMTH
AMOOLICHKY YMEHHMS HCII0JIb30BaTh AJITOPUTM HA OCHOBE IIPUMEHEHHS ITAJIOHA.
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Pa3noxeHre HaTypaIbHOTO YMCIIa Ha TPOCTHIE
MHOKHUTEIH.

HanGonpmuit  oOmuii nenurens. B3anMHO mpocThie
qrcIa.

Haumenbiiiee o01ee KpaTHoe.

ConyTcTByIolliee moBTopenne. CpaBHCHUE
OOBIKHOBEHHBIX JPOOCH.

CroXeHHE ¥ BBIYMUTAHUE CMEIIAHHBIX YHCEII C
OJIMHAKOBBIMU 3HAMEHATEJIIMU B IPOOHOMN YacTy.
[PerieHre TEKCTOBBIX

Baau apuMETHISCKUMH CIIOCOOaMH.

PMMEHSITh aJTOPUTM Pa3IOKEHHUS YHCEN Ha TPOCTHIE MHOKUTEIH.
aXOIMTh JICJUTEIH YHCIIA C TIOMOIIBIO Pa3loKeHUsS Ha MIPOCThIE MHOXKHUTEIH.
aXOAUThb YACTHOE, UCIIONb3YS Pa3IoKeHNE Ha IPOCThIE MHOKUTENH, ACIUMOE U
emurens. Haxonuts HOJl 1 HOK, ncmons3ys pasiiokeHre Yrcell Ha TIPOCThIe
HOXUTEIH.
puMeHATH KopoTkui anroput™ HaxoxaeHus HOJl u HOK pasnosxkennem ogHOTO U3
UCeJl Ha IPOCThIe MHOXKUTEIIH.
npenesiTh, SBISIFOTCS JIM YUCIa B3aUMHO OOPaTHBIMH.
CI0JIL30BATh MOHATHE B3aUMHO 00paTHbIX uucen i Haxoxkaenuss HOJ u HOK.
PMMEHATD [IPU3HAKU ACIUMOCTH NPH PA3I0KEHUH YUCEN Ha IPOCTHIC MHOXKHUTEIIH.
axonuth HOJl 1 HOK pasnuunbiME criocobamu.
3anucbIBaTh ONpe/elieHHs Ha MaTeMaTHIecKoM s3bike. CpaBHHBATH APOOH C
0IMHAKOBBIMU 3HAMEHATEJIIMU U APOOH C OIMHAKOBBIMH YHCITUTEIISIMH.

(CkJ1aabIBaTh U BBIYUTATH CMEIIAHHBIC YHCIIA C OJUHAKOBEIMU 3HAMEHATEIISIMU B
poOHOI YacTu.
IPellIaTb 3a/1auyl Ha JIBWKEHHE, Ha JPOOH M IIPOLIEHTHI, IT0 CYMME U Pa3HOCTH

[YpaBHeHus. HepaBeHcTBa.

Yron. [IpssMoii, ocTpsIi, TyHON U pa3BEpHYTHIN YIIBI.
I13MepeHne yIiioB.

[TpsiMOyTONBHUK, KBaApaT, KOMOWHAIINU QUTYD.
CreneHb ¢ HAaTYypaJIbHBIM [IOKa3aTeNeM.

[nomaae kBaapara.

CBoiicTBa apu(METHICCKUX ACHCTBUI

enIaTh ypaBHEHHS U HEPABEHCTBA.

TPOUTH YIJIBI C IOMOIIBIO TPAHCTIOPTHPA.
a30uBaTh NPAMOYTOJBHUK Ha KBaJPaThl, TPEYTOJILHUKH; COCTABJIATD (PUTYyphI U3
BaJPaToB U IPSMOYTOJIBHUKOB.

CI0JIb30BATh NPH BHIMHUCJIEHHAX IEPEMECTUTENBHOE U COYETATEILHOE CBOMCTBA
JIOKEHUSI 1 YMHOXKEHHMS, paclpeaesIuTeIbHOE CBOMCTBO YMHOXKEHUS IS
AIMOHAIN3AIIMHU BEIYMCICHUHN.

npeneasTh 1eJab IPoOHOro Y4eOHOTo AeHCTBHS Ha ypoKe, GUKCUPOBATH
HAMBUAYaJIbHOE 3aTPYIHEHUE BO BHEIIHEH PEUH U OLIEHMBATh CBOE YMEHHE 3TO
enarhb (Ha OCHOBE IPUMCHECHHS 3TAJIOHA).

O0AYMBIBATh CUTYAIIMIO IPH BO3HUKHOBEHHH 3aTPYJHEHUS (BHIXOAUTH B
POCTPaHCTBO pedieKCHN) U OLEHUBATh CBOE YMEHHE 3TO JeJaTh (Ha OCHOBE
PUMEHEHUS ITAJIOHA).

BIIBJISATH IPHYNHY 3aTPyJAHEHHS B y4eOHOMU IS TETLHOCTH U OLEHUBATH CBOE
MEHHE 3TO AeJaTh (Ha OCHOBE IPUMEHCHUS 3TANOHA).
anMchbIBATh IPOU3BEICHNE B BUJIE CTETICHH, YMTATh CTEIICHU, MCII0Ib30BATh
€PMHUHOJIOTHI0 (OCHOBaHME, I0KA3aTelb), BHIYMCASATh 3HAYEHHUS CTEIICHEH.
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II/ICCJ'[e}IOBaT]) 3AaBUCHMOCTD IIOIaI1 KBaJpara OT JJIMHbBI €T0 CTOPOHBLI.

AX0IUTDb 3HAYCHUSA BBIPAXKCHUA, COACPKAIIUEC CTCTICHU YHCECII.
AMMUCBIBATD PA3JIOKECHUC YUCEIT HAa IPOCTBIC MHOXKHUTEIIN, UCIIOJIB3Ys CTCIICHU YHUCEII.
ACKJIAIbIBATDh YKCJIa HAa pa3psAAHbIC ClIara€MabI€, UCITI0JIb3Ys CTCIICHU YHClIa 10

/lonoHNTENTbHBIE CBOWCTBA YMHOXKEHUS U AeeHus. |[Mcnob30BaTh IOMOIHUTENbHBIE CBOMCTBA YMHOKCHUS U JENICHUS AJIs
allMOHAJIN3alli1 BhIUHCIIEHHH. Pematn YpaBHCHUA, UCIIOJIB3Yys JOIOJHUTCIILHBIC

ConyTcTByIomIee NOBTOpeHne. MHOTOIpaHHUKH. BOICTBAa YMHOXXEHUS U JACTICHUSL.

1300paxeHrne MHOTOTpaHHUKOB. Moaenu axonuth HOJl 1 HOK pa3apimu criocobamu. Pacno3HaBaTh Ha yepTeskax,

MPOCTPAHCTBEHHBIX TEI. HCYHKAX, B OKpPY:KaloleM MHPe IIPsIMOYTOJIBHBIN MapajuieNenumnes, Kyo,

HOTOTPaHHUKH, ONMCBHIBATH, HCIOJb3Yysl TEPMHUHOJIOTHIO, OLlEHHBATh JTMHEHHBIC
[IpsiMoyronbHBIN napamenenunen, kyo. Pazseptku  [pasmepsl.

KyOa 1 napajuienenumnesa. PHMBOAUTH IPUMePbI 00bEKTOB PEaIbHOIO MHUPa, UMEIOLINX (OPMY MHOIOIPAaHHUKA,
[Tpaktuueckas pabora «Pa3BepTka Kybay. PAMOYTOJBHOTO MapajieNenumnena, Kyoa.
O0BeM KyOa, IpsSMOYTOJIBHOTO T1a- pajuIeenunena 300pa:kaTh KyO Ha KjeT4aToil Oymare.

ccie0BaTh CBOiicTBA Ky0a, MPSIMOYTOJIHOTO TIapajlieenuIie/ia, MHOTOTPAaHHHUKOB,
MICITOJNIB3YST MOJICITH.
EaCHOSHaBaTL M M300pakaTh Pa3BepPTKH Ky0a U na- pajuienenurneaa. MogeaupoBaTh

yO U mapanenenunesn u3 OyMars v IpoYHuX MaTepralioB, 00BICHATD CIIOCO0
MOJICTTUPOBAHUS.
|[HaxomquTh u3MepeHusi, BHIMUCIATH TUIOIIA]h IIOBEPXHOCTH; 00beM Ky0a,
[PSIMOYTOJIEHOTO TIapaJUIeIIeIUIIe/Ia; HCCJIEeN0BaTh 3aBUCHMOCTH 00beMa Ky0a oT
UTHHEI €T0 peOpa, BHIABUTATh U 000CHOBBLIBATH rumoTe3y. Had/101aThr 1 NIpoOBOAUTH
AHAJIOTHH MEX1y MOHATHAMH IUIONIAIU ¥ 00beMa, IEpUMETPa U IUIOMIAIN
[TOBEPXHOCTH.

acmo3HaBaTh UCTHUHHBIC U JIOKHBIE BHICKA3BIBAHUS O MHOTOTPaHHUKAX, IPHUBOAUTH
EpnMele ¥ KOHTPIPHUMEPEL, CTPOUTH BLICKA3BLIBAHMSI M OTPHUIAHHUS BLICKA3LIBAHWI

DneMeHTHI JorTuku. OmnpenencHue. BINOJHATD JICUCTBHS C UMEHOBAHHBIMH YKCIaMU. BbIpaxkaTh BETUYNHY IIOMATN B
[ToHsTHE PABHOCUIIBHOCTH. A3JIMYHBIX €IMHULIAX U3MEPEHUS] METPUUYECKON CUCTEMBI MEP, MOHUMATH U

Touka, npsimasi, OTpPE30K, Jiyd. Jlomanas. FI3MepeHue [McmoJib30BaTh 3aBUCMMOCTH MEXy METPUYECKUMH €TUHULAMU U3MEPEHUS

TMHBI OTPE3Ka, METPUYECKHUE SIUHUIIBI U3MEPEHUS  [[UTOIIAIH.

IJTMHEI. PUMEHSATH CBOICTBA apU(PMETUUCCKUX JICHCTBHIA )T PAIMOHAIU3AIUN BHIYHCICHHIMA
OKpYy>KHOCTb U KPYT. YCTHBIX Y IMCHMEHHBIX ).

Yrou. [IpsiMoit, OCTpBIi, TYIIOW U pa3BepHYTHIN yriibl. (MoaeIupoBaTh X0/ PEIICHHUs 3a7a4H ¢ TIOMOIIBIO PUCYHKA, CXeMbl, Ta0IuIbl. Pemarb
l13MepeHne yIios. aJlauy Ha IBUKCHUE.

HpaKTI/I‘IeCKaﬂ pa60Ta «HOCTpOGHI/IC YIJIOB» POABJIATH ,E[O6pO)KeJ'IaTCJ'IBHOCTL B yqe6H0171 JCATCIPHOCTHU U OIICHUBATDH CBOC
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MEHHE 3TO JieNIaTh (Ha OCHOBE IPUMCHCHIS 3TAJIOHA).

npeaeasaTh PaBHOCWILHOCTb MpeiokeHuil. CTPOMTDH ONPEJICIICHUS 110 PUCYHKY.

BINOJHATH PUCYHKH TI0 OTIpeieNIieHH0. 3anuchIBaTh ONpe/elieHHe Ha
MaTeMaTHIECKOM SI3bIKE.
|[H300paxkaTsh KOH(UTYpaIUK TEOMETPUUSCKHUX (PUTYP U3 OTPE3KOB, OKPYKHOCTEH, X
gacTell Ha HEeIMHOBAaH- HOW U KJIeTYaTol Oymare; mpeaiaraTrb, ONMChIBaTh U
00CYKIaTh CIIOCO0bI, AJITOPUTMbI TTIOCTPOEHUS.
|Pacno3HaBaTh, NPUBOAUTHL NPUMEPBI 00BEKTOB PEAILHOTO MUPA, UMEIOIINX (hopMy
M3y4eHHBIX (PUTYP, OMEHNBATH UX JIMHEHHBIC Pa3MEPhI.
(DopMYJIHUPOBATH IIETTH «ABTOPa» U «IIOHUMAFOIIET0» MPH KOMMYHHKAIINN B Y4eOHOM
NeSITEIbHOCTH, «CIYIIATh» U «CIIBIIIAThY, 3a1aBaTh BONPOCH HA MOHUMAaHUE U
TOYHCHHEC U OIEHMBATh CBOC YMCHUE 3TO JIeNIaTh (HA OCHOBE MPUMCHCHUS ITAJIOHA).

|[PadoTaTs B rpynmax: pacnpedeisms PO MEXY YWICHAMH TPYTIIIbL, NIAHUPOSANb
paboty, pacnpedensims BUIBI pabOT, onpedenams CPOKHU, npedcmasisims pe3yabTaThl C
[TOMOILIBIO CO00IIEeHUH, prcyHKOB, cpenctB KT, oyenusamob pe3ynbrar paboThl

Apoon
(554)

HatypanbeHblii psig.

JlecaTuaHas cucTemMa CYMCIICHHUS.
ApudmeTHyeckue

MEeNCTBUSA C HATypaJIbHBIMU unciaMu. CBOMCTBa
ApU(METHICCKUX TCHCTBHM.

OObIKHOBEHHBIE J1pooOu. [IpaBunbHEBIC U
HETpaBUIbHBIE TPOOH.

ConyrcTByioniee nopropenue. CpaBHeHuUe IpoOeii ¢
OJIMHAKOBLIMH 3HAMEHATCIISIMU.

CroxeHre U BBIYUTaHUE IPO0eii ¢ OMMHAKOBBIMHU
3HAMCHATCIISIMH.

3aaun Ha YaCTH U MPOLICHTHI. [lelicTBus ¢
MMCHOBAHHBIMHU YHCIaMH

[[IpeacTaBiasiTh HATypajJbHbIE YUCIA B BUAE PA3PSAAHBIX CIara€MbIX Pa3HbIMU
crioco0amMu.
|£ICH0JIL30BaTb CBOMCTBA HaTypaJbHbIX YHUCEI JJIS pa- HMOHAIM3ALUH BBIYUCIICHU.
0/1eJTUPOBATh B rpaduueckoi, mpeaMeTHO! (opMe, ¢ TOMOIIBI0 KOMIIBIOTEpa
[TOHSATHS M CBOMCTBA, CBA3aHHBIC C OOBIKHOBEHHOM IPOOKIO.
|[UuTaTh 1 3anuchIBaTH OOBIKHOBEHHBIC IpoOu. M300paxkaTh OOBIKHOBEHHBIC IPOOH
TOYKAMU HA KOOPIAUHATHOM JIy4€ U B KOOPAUHATHOM YIJIE.
[[IpencTaBafTh CMEMIAHHYIO IPOOh B BUJE HEMIPABIIILHOW U BBIIEIATH IIETYIO YacTh
qKClia U3 HeTIPaBUIIbHOM JPOOH.
CpaBHHBATH, CKJIA/ILIBATH U BHIYUTATH JIPOOHBIE YMCIIA C OJIMHAKOBBIMU
BHAMCHATCIISIMH.
EemaTb 3a/1a4¥ Ha YaCTH U MPOIICHTEI.

elIaTh 3a/1a4M U3 PeaIbHOM KU3HU. BhIpakaTh BETUYNHY TUIOMAAN B PA3THAIHBIX
e IMHUIAX U3MEPEHUS METPHUUECKON CUCTEMBI MEP, IOHUMATH U UCIO0JIb30BATH
BaBUCHMMOCTH MEXTY METPUUECKUMU €IUHUIIAMUA U3MEPEHUS TLTOMIAIH.
(DOopMYJTHPOBATH 1IEJH «aBTOPa» M «IIOHUMAFOIIIET0» MPH KOMMYHHKAIIUY B Y4EOHOM
e TENBHOCTH, «CIYIIATHY U «CJABIIIATHY, 321aBATh BOIPOCH! HA IOHUMAaHUE U
[YTOYHCHHE U OIEHMBATh CBOC YMEHHUE 3TO JIeIaTh (Ha OCHOBE MPUMEHEHHS dTaJI0Ha)
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OcHOBHOE CBOMCTBO Apo0Ou. CpaBHEHHUE APOOCH.

q)OpMyﬂl/IPOBaTI), 3anucbhiBaTh C MOMOIIIBIO 6y1€B OCHOBHOE CBOMCTBO
0OBIKHOBEHHOM ,Z[p06I/I; HMCIO0Jb30BAaTh OCHOBHOC CBOMCTBO ,L'[pO6I/I JJid COKpalICHuA

[IpumeHeHne OyKB AJIs 3aIIMCH MaTeMaTHYECKUX
BBIPAKEHUN U TIPETIOKEHHN.

ConyTcTByOIIEe MOBTOPEHUE. JennMocTh
HaTypalbHBIX uncel. CtenieHb. CBOMCTBA
apu(MEeTHICCKUX JACUCTBUH.

YIIIBL

3amaun Ha qBMOKeHue. Pemenne ypasueHuit. [ paduk
TBY>KeHNs. BUIBI BRICKa3bIBaHUH.

CroxXeHUE U BBIYMTAHUE IPOOCH C OMHAKOBBIMU
3HAMEHATEIISTMHU.

Npo0elt 1 MpuBeIeHNs IPOO K HOBOMY 3HAMEHATEII0 WIIN YHCIUTEIIO.
PHUBOAUTH IpoOU K HANMEHBIIIEMY OOIIeMY 3HAMEHATEIIO (THCITUTEINIO).
OKpamaTh ApoOU pa3HBIMH CIIOCOOAMHU.

PaBHUBATH OOBIKHOBEHHEIE IPOOH, MPeAIaraTb, 000CHOBBIBATH U 00CYKIaTh

Moco0bl YIIOPSTOYUBAHMSI TPOOCH.

CIOJIB30BATh KOOPIUHATHBIN JIyY JIs CPaBHEHUS ApOOeii.

PaBHUBATH JIPOOH C Pa3HBIMHU 3HaAMEHaTeNsIMu, npuBoAst ux k HO3 wmm HOY.
PABHMBATh CMEIIAHHBIE YHCTIA.

POBOANTDH MCCJIETOBAHUS CBOMCTB ApO0EH, ONMPasiCh HA YHCIOBBIC IKCIIEPUMEHTBI

B TOM YHCJIE C IOMOIIBIO0 KOMITBIOTEPA).

PaBHUBATH IpOOH Ha YKUCIOBOM Jyde. CpaBHUBATH POOH C TIPOMEKYTOUHBIM
rciaoM. CpaBHMBATH IPOOH C CIUHUIICH.
PaBHUBATH JIPOOH OOILIUM CITIOCOOOM.

axoquth HOJl m HOK pa3zusiMu criocobamu. IIpumMeHATH cBOiicTBA
pUGMETHUCCKUX NEHCTBUM IS paliMoHaIu3aiuy BeraucicHuii. HaxoauTs 3HaueHue
HCJIOBOTO BBIPAKEHUS, COZIEPIKAIIIETO CTeNeHU. Pacno3HaBaTh 1 n300paxkars Ha
SIMHOBAHHOM M KIIETYaTOl Oymare mpsMO, OCTPBINA, TYTIOW, pa3BepHYTHIH YTIIHI,
PaBHUBATD YIJIEL.

TPOUTH MaTeMaTHYECKUE MOJIEIHN TEKCTOBBIX 3ajad.

elIaTh 33/1a4d Ha ABU)KCHHUE.
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CroxeHne 1 BeIYNTaHHE OOBIKHOBEHHBIX
IpoOeii.

CwmemnranHas 1po0b.

CroxeHue U BBIYUTAHUE CMEMIAHHBIX YUCEN

elaTh COCTaBHbIC YPaBHEHUSI.

UTATh U CTPOUTH Tpaduku IBMKECHHS. PadoTaTh ¢ KOOPIUHATHBIM YIJIOM.
CrJIaAbIBATh U BBIYUTATH APOOU C OAMHAKOBBIMU 3HAMEHATEIISIMH.
Onpeneasitb  BUJ  BbICKa3biBaHus. Jloka3pIlBaThb W ONPOBEPrarth
BHICKA3bIBaHHS JOCTYIMHBIMU criocoOamu. Pacno3HaBaTh UCTHHHBIE U JTOKHBIC
BHICKA3bIBaHUS O JIPOOSX, MPUBOAUTH NMPUMEPHI U KOHTPIPUMEDPHI, CTPOUTH
[BbICKA3bIBAHUS.

DUKCHPOBATH TIOCIICOBATEILHOCTh JEHCTBUM HA BTOPOM IIare ydeOHOM
NIeSTEIbHOCTH, MNPUMEHSITh TPOCTEHIINE TPUEMBbI YIPABICHUS CBOUM
OMOLIMOHAIBHBIM COCTOSSHUEM U OLEHMBATh CBOE€ YMEHHE A3TO Jenarh (Ha
OCHOBE ITPUMEHEHHUS ITATIOHA).

CTaBUTH 11eNTb yUeOHOU NEATEeIHbHOCTH U OLEHMBATH CBOE YMEHHE JTO JENIaTh
(Ha OCHOBE NMPUMEHEHHS STAJIIOHA).

CTpouTh HOBBIC AJITOPUTMBI Ha OCHOBE M3BECTHBIX HA MPHUMEPE MOCTPOCHUS

QJITOpPUTMA CIIOKEHUS W BBIYUTAHUS IpoOei (00Iuii cirydait).
Cry1aabIBaTh U BBIYMTATH Ipo0u (001 ciryyaii).
CKJIaIBIBATH 1 BBIYUTATH CMEIIAHHBIC YHUCIIA.

elaTh 3312491 HA CII0KCHUE U BBIYUTAHHUE JIPOOCH U CMEIIAHHBIX YHCEIl

ConyTcTBYIOLIee TIOBTOPEHHE.

(OCHOBHOE CBOMCTBO JIpOOH.
CpaBHenue npo0Oeii. CTerneHs.
CBOMCTBA CYMMBI U Pa3HOCTH.
KoopauHaTHbIN yroul.
3a71a4M Ha IBU>KEHHUE.
MHOIOyroab-HUKH.

€HCTBUSI C MUMEHOBAHHBIMH YHCIIAMU

Pacno3HaBaTh MCTUHHBIC M JIO)KHBIC BBICKA3bIBaHUS O IPOOSX, MPUBOAUTH
npuMepbl W KOHTPIPUMEPHI, CTPOUTHh BBICKA3BIBAHUSA ¥ OTPHUIIAHUS
BBICKa3bIBaHUIA.

PaGorarsh ¢ TabnuiiamMu u OJIOKCXeMamHu.

Coxpamarp 1podu pazasiMu criocodamu. [lpeodpa3zoBbiBaTh 1podH,
UCIIOJIB3YsI OCHOBHOE CBOMCTBO JAPOOH.

CpaBHHBATh JPOOH Pa3HBIMU CITOCOOAMMU.
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AXOAUTDb 3HAYCHUEC YHCIIOBOI'O BBIPAXECHMUA, COACPKAIIETO CTCIICHU.
adoTarthb C KOOPAWHATHBIM YIJIOM.

CTpOI/ITb MaTEMaTUYCCKUEC MOJCIIN TEKCTOBBIX 3a1a4.
elIaThb 3a1a49 Ha JIBUKCHUC.

CpaBHUBATH BBIPAKEHUS, UCIOJIb3ysd 3aBUCUMOCTh CYMMBI U Pa3HOCTU OT
KOMITOHEHTOB JICVCTBHUIA.
OnucbiBaTh, HCHOJB3YS TEPMHHOJIOTUI0, H300pakKaTh C TOMOIIBIO
UEpTE)KHBIX UHCTPYMEHTOB M OT pyKH, MOJEIMpOBarb U3 Oymaru
MHOTOYTOJTHHUKH.
[BeruneasTe nepuMeTp u ImI0maas NPSIMOYToiibHUKA. BhIpakaTh BeIHUNHY
[UTONIA/IA B PA3IMYHBIX SIMHUIAX U3MEPEHUS METPUICCKON CUCTEMBI Mep,
[MOHMMATH ¥ HCMOJIBL30BATH 3ABUCUMOCTH MEXIy METPHUYECKUMHU eTUHUIIAMHU
M3MEPEHHUS TUIOIIA/IH.
BINOJIHATH JICHCTBYS ¢ UMEHOBaHHBIMU unciamu. [lepeducasite cpencTaa,
OTOpbIE UCIIOJIb30BaJl YUCHHK JJIsl OTKPHITHS HOBOTO 3HAHUS, U OLIEHUBATH
BO€ YMEHHE 3TO JieJIaTh (Ha OCHOBE MPUMEHEHHUSI 3TAJIOHA)

B3anmHo oOpatHble apobu. [lenenue apoGeii.
/lenenne apodu Ha HaTypaJbHOE YHUCIIO.
/lenenne  cMemaHHbIX — yucen.  Jlemenue
CMEIIAHHOTO YMCJIa HAa HATyPaJIbHOE YUCIIO.
CoBMecTHBIE  AEMCTBHS €O  CMEIIAHHBIMU
UM CIIAMHU.

[Iprimeps! BoruKcieHuit ¢ 1poosimu. Permenue
TEKCTOBBIX 3a/1a4, CoJIepKaIuX ApoOu.

CIOJIb30BATh TOHITHE «B3aMMHO OOpaTHbIE 4YHCIa» JUIS TMOCTPOCHUS
aroputMa AeneHust apooeit. Jeaursb npobu. Jdeauts 1poOb Ha HaTypalbHOE
UCJIO.

€JIUTh CMEIIaHHble yucia. JlequTh CMEllaHHbIE YUCIIa Ha HaTypajbHOE
UCJIO.

acno3HaBaThb UCTHHHBIC U JIOKHBIE BBICKA3bIBAHUS O IPOOSIX, NPUBOIAUTH
MpUMepPbI U KOHTPIIPUMEPHI, CTPOUTH BHICKA3LIBAHUSI.

BINOJHATH apudmeTnyeckue AelcTBUS C OOBIKHOBEHHBIMH JIPOOSIMH;
NPUMEHSITh CBOMCTBA apuMETUYECKUX [EHCTBHM U1 paIMOHAIN3AINN
BIYMCIICHUN.

[[nomane W mnepuMeTrp MPsAMOYTIOJIbHUKA U
MHOI'OYT'OJIbHUKOB, COCTaBJICHHBIX u3
[IPSIMOYTOJIbHUKOB, €IMHULIBI U3MEpEHUS
rioma . IlepumeTp MHOrOyrojapHHUKA.

ConyTcTBYIO1II€e IOBTOPEHME.
CoxkpatieHnue apobeit.
Okpy>XHOCTH 1 KpyT. [lepumerp,
[IOI1a/1b, 00bEM

elIaTh TEKCTOBBIC 3aJa4H, COJEprKaIne JpOOHBIC JTaHHBIE.

BINOJHATH NMPUKUAKY M OLEHKY pe3ylbTaTa BBIYUCICHHI; Mpeasaaratb u
MPUMEHSATH NPUEMBbI IPOBEPKH BHIYHCICHUN.

aXOAUTh 3HAUCHHE JPOOHBIX BBIPAKEHUN Pa3HBIMU CIIOCOOaMHU.

elIaTh ypaBHEHUs, cofepKaline IpoOHbIE BRIPAKECHHS, HCIONB3Ys MePexos K

aTypajbHBIM YHCIIAM.

BINOJIHATH BCE JICHCTBUS C IPOOSIMU U CMEIIAHHBIMH YHCIIaAMH.
Coxpamarp apoom.
300paxaTh C MOMOIIbIO LUPKYJISL OKPYKHOCTh
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[TocTpoeHne MareMaTHUeCKOW MosIeTn 1 paboTa
C HEH.

OcHoBHBIE 3a71aun Ha 1poOu. CocTaBHBIC
Bamadu Ha IpoOHU

BIYHCJIATH: TEPUMETP TPEYrOJbHUKA, MPSIMOYTOJbHUKA, MHOTOYTOJIbHHUKA;
JI01Iab IPSAMOYTOJIbHUKA, KBaIpaTa.

elIaTh 33/1a4U Ha HaXOXKJeHHnEe 00beMa PsIMOYTOJIBHOTO Tlapajuiesienumnesa.

elaTh 337a41 METOJIOM MPOO0 ¥ OMIMOOK U METOIOM IOJIHOTO repedopa.

elIaTh 337a44 Ha JIBU)KCHHUE U YaCTH.

PMMEHSAITh IIPOCTEHIINE NPHUEMBbl YIPABICHUS CBOMM SMOLMOHAIBHBIM
COCTOSTHIEM U MPOBOAUTH CAMOOILIEHKY 3TOTO YMEHHUs (Ha OCHOBE MPUMEHEHUS
BTaIOHA).

DUKCHUPOBATH  [OCJIENOBATEIBHOCT  JIEWCTBU  HAa  TEPBOM  IIare
KOPPEKLIMOHHON JIeATEIbHOCTU U OleHMBATh CBOE YMEHHE 3TO Jenarh (Ha
OCHOBE TIPUMEHEHUS ITAJIOHA).

elIaTh 33/1a4U Ha HAXOXK/JIEHUE YacTH 1IeJIOT0 U II€JIOT0 MO €T0 YacTH;

BBISIBJISITH UX CXOACTBA M pasanums. Pemars 3a1auy Ha HAXOKEHUE YaCTH,
OTOPYIO OTHO YHCJIO COCTABJISIET OT APYTOTO.

elIaTh COCTaBHbIE 3a7]a4l HA JPOOH.

IIpuBoauThH, pa3doupaTh, OLEHUBATH PA3TTUYHBIC PEIICHUS, 3aAMUCH PEIICHUN

TCKCTOBBIX 3a1a4.

PMTHYECKH  OLICHUBAThb  IIOJYYEHHBIH  pe3yiabTar,  OCYLIECTBISThH
aMOKOHTpPOJIb, TPOBEPsii OTBET HAa COOTBETCTBUE YCJIOBUIO, HAXOAHUTH

LINOKH.
HAKOMUTBLCH ¢ HCTOPUEH pa3BUTHs apuhMETUKU
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ConyrcrByromee nosropenue. CoxpaiieHue
IpoOei.

VYron. [IpssMoH, OCTpBIii, TyNOW U pa3BEPHYTHIN
yribl. U3Mepenue yrios.

[Tnomanp NpsAMOYroJibHUKA U MPSMOYTOJIBHOTO

TPEYroJbHUKA.
I'paduk 3aBUCHUMOCTH.

3a/1aun Ha COBMECTHYIO padoTy.

ConyTcTBYyHOIIIEE TOBTOPEHHE.
Cokpaienue apooeit.
[IpeoOpazoBanus npoOei.

BINOJHSATH BCE JCHCTBYSI C HATYPAJILHBIMY U JPOOHBIMU YHCIAMH.
Coxkpamars 1poOH pa3HbIMH CIIOCOOaMHU.

elIaTh ypPaBHEHHS BCEMH M3BECTHBIMU MeToaMu. Jloka3bIBaTh 00mIie
YTBEPIKJCHNS HA KOHEYHOM U OECKOHEYHOM MHOKECTBE.
[A3mepsiTh yriisl ¢ moMotbto Tpancnoptupa. McesienoBatb Guryps u
KOH(UTYpALUH, UCTIONB3Ys HU(POBBIE pecypchl (¢ moMoIsio JDY).
[PemaTh 3a1a4m Ha HAXOXKIEHUE IJIOMIATN MPSMOYTOJILHUKA U IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
[Hurats u cTpouTh rpaduku 3aBUCUMOCTEH BEJTUYMH B IIEPBOM KOOPIUHATHOM
yTIe.
[Acnoab30BaTh preMbl MOHUMaHUS coOeceHnKa O6e3 CI0B U OLleHMBATh CBOE
YMEHHE 3TO JesIaTh (Ha OCHOBE MPUMEHEHHS ITAJIOHA).
gleman, 3aJlaud Ha COBMECTHYIO paboty 1o ¢opmyrne 1 = pt.

CI0JIL30BaTh TaOJUIIBI IPU PEIICHUH 3a/1a4 HA COBMECTHYIO paloTy.

h?loxpaman, JpoOU pa3HBIMH CIIOCO0aMHu.
PHBOIUTH APOOH K 3aIaHHBIM 3HAMEHATEIISIM HITH YHCITUTEIISIM.

JleiicTBUsL € HaTypaJbHBIMH M JIPOOHBIMU
qUCIIaMHU.

Yron. IIpsmMoii, OCTpBIN, TyIIOW M Pa3BEpHYTHIN
yrisl. Mi3MepeHne yros.

[‘paduku 3aBUCUMOCTEH

[[MpuBoguTh npodbu k HO3. BbIMoJHATH BCe NEHCTBHS C HATyPAIbHBIMH U
MpoOHBIMU yucnamu. Pemarh 3amaun Ha 1poOu Bcex Tpex BHIOB. Pemarb
COCTaBHbBIE 33a]]a4u Ha IpOOH.
3MepSATH YIIIbl C IOMOLIbIO TPAHCIOPTHUPA.

|EIIMTaTI) U CTPOMTH rpaduku 3aBucuMocTelt BennyuH. [IposBisTh
CaMOCTOSITEIIBHOCTD B yUEOHOM JIeSITEIbHOCTH U OLIEHUBATH CBOE YMEHHE 3TO
emath (Ha OCHOBE IPUMEHEHUS ATAJIOHA).

aforare B TIpynmax: pacnpeoeisims POAM MEXKIY UIEHAMH TPYIIIBL,

nanupogams  paboOTy, pacnpedensmsv BUIbl PabdOT, onpedensimsv CPOKH,

)peocmasisims pe3yabTaThl C MOMOLIbI0 COOOLIEHHH, pucyHKoB, cpeacts UKT,
loyerusams pe3yabTaT paboThl
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JlecaTudHbIE
apoou (32 v)

HoBas 3anuch urceln. JlecaTuuHas 3anich
Tpo0eii.

[IpencraBieHue necATUYHON IpOOHU B BUJIE
OOBIKHOBEHHON

Il_[peL[CTaB.J'IﬂTb JNECATUYHYIO JpoO0b B BHUAC OOBIKHOBCHHOH, YHMTATh H

BanuCcbIBaTh;, M300paaTh JECATHYHBIC JPOOM TOYKAMH Ha KOOPJAMHATHOMN

[IPSIMOIA.

E'aCKJIa)IbIBaTL JECATUYHBIE IPOOU B BUIEC CyMMBI Pa3pSIHBIX ClIaracMbIX.
€peBOAUTH OOBIKHOBEHHBIC JIPOOH B JICCATHYHBIC. Pacmo3HaBaTh HCTUHHBIC

1 JIOKHBIE BBICKA3bIBAHUS O JPOOSX, MPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI,

CTPOUTH BHICKA3bIBAHMSI.

PUMEHSITh TIPOCTEHIINE TPHUEMBI YIPABICHUS CBOUM ASMOIMOHAIBHBIM
OCTOSTHHEM U MPOBOIAMTH CAMOOIIEHKY 3TOT0 YMEHHSI (HA OCHOBE IPUMEHEHUS
TaJIOHA).

HKCHPOBATh  TOCIENOBAaTeNbHOCTh  JEHCTBUI HA  MEpBOM  Iare
OPPEKIIMOHHON NIeATEIbHOCTH W OIleHMBATh CBOE YMEHHE OTO Jenarh (Ha
CHOBE IPUMEHEHHS YTAJI0HA).

[Tpumenenue OyKB AJis 3alIUCU MaTeMaTHUYeCKUX
BBIPAKECHUIN U MPEIJTI0KECHU .

II/I3MepﬂTb YIIIbI € IIOMOIIBIO TPAHCIIOPTHUPA. HUcnoabn3oBaTh NOHITHS
CMCXKHBIX U BCPTUKAJIBHBIX YIJIOB IIPpXU PCIICHUH 3a1a4.

I'padux 3aBucumocTH. Pemenue
YpaBHEHHUS

[AccnenoBars cBoiicTBa NpsSMOYToJbHUKA, KBaJpara ITyTEM SKCIIEPHUMEHTA,
HaOMIONCHUS, U3MEPEHUS, MOJACIMPOBAHUS; CPABHUBATh CBOICTBA KBajgpaTa M
[TPSIMOYTOJIbHHKA.

[KoncTrpynpoBars MaremaTnuyeckue TMpeNJIOKeHUS] C TIOMOIIBIO CBSI30K
<HEKOTOPBII», «1000i1». Pacno3HaBaTh UCTUHHBIE U JOKHBIE BbICKA3bIBAHUS
0 MHOTOYTOJIbHUKAaX, NPUBOAMTH NPUMePbI U KOHTprHpuMepsl. Mcnosib30BaTh
CBOMiCTBA KBaJpaTHOW CETKW s MOCTpoeHus (Quryp; pa3douBaThb
PSAMOYTOJAbHUK HA KBaJApaTbl, TPEYIOJbHUKH; COCTABJATH (QUIYpBHl U3
KBaJ[paToOB U MPSIMOYTOJIBHUKOB M HAXOIUTh MX IUIOINAMb, pa30UBaTh (UTypHI
Ha MPSAMOYTOJIBHUKY U KBAaJIpaTbl U HAXOAUTh MX IUIOLIA/b.

3HAKOMUTBCA C NpUMepaMHM TPHMMEHeHHsl IUIOIAJM M IepuMerpa B
[IPAKTHUYECKUX CUTyauusx. Pemars 3axa4m u3 peanbHON KU3HU, NPeAJIararb
1 00CyKIaTh pa3InyHble CIoco0bI PELICHUS 3314

BanuchiBaTh B OyKBEHHOM BHJE CBOWCTBA apU(METHYECKUX JIEHCTBHM.
UTaTh U CTPOUTH IpapuKy 3aBUCUMOCTEHN BETMUYUH.

elaTh 3a7a4u METo10M nepedopa. Pemars ypaBHeHusI.

PUMEHATb AITOPUTMBl aHaJIM3a OOBEKTAa U CpPAaBHEHMs JIByX OOBEKTOB U
LIEHMBATh CBOE YMEHUE 3TO JieaTh (Ha OCHOBE MPUMEHEHUS] 3TAJIOHA)
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I[eﬁCTBHH C ACCATUYHBIMU I[pO6$IMI/IZ CJIOKCHUC CTpOI/ITL AJITOPUTMBI  CJIOKCHHA W BbIUMTAHUA JACCATHUYHBIX ﬂp06eﬁ,

11 BBIYUTAHUC. I/ICHOJ'II)3y5[ aJ'IFOpI/ITMI)I CJIOKCHUA U BbIYUTAHUSL HaTypaJ'II)HBIX UCCII "
PerieHrie TEKCTOBBIX 3a/1a4, COAEPIKAIIIIX CMEITaHHBIX YUCEIL.
poOu.
OCHOBHBIE 3a7]a9¥ HA POOH [BeisiBASITH cXOCTBAa M Pa3iuyYusl MPaBWI apu(METUYECKUX ACUCTBUHA C
HaTypaJ'IBHI)IMI/I qucJIaMu U JCCATUYHBIMU }Ip06${MI/I, 06T)$[CH$ITI> nux.

BINOJHATH apu(METUUYECKUE JCHCTBUS C  JECATUYHBIMU  JIPOOSMU;
BBINOJHATH NPUKHIKY H OLEHKY Pe3yJIbTaTa BEIYUCIICHUH.

elIaTh TEKCTOBBIC 3a7a4M, COACpXKAIIUe APOOHBIC JaHHBIC, U HA HAXOXKICHUE
YaCTH 1EJIOT0 M LIEJI0r0 0 €r0 YaCTH; BBHISIBJIATH UX CXOACTBA W PA3JIMYHA.
MoneanpoBaTh X0/ PEIICHUS 3a/1a4U C MOMOIIBIO PUCYHKA, CXEMBbI, TAOJIUIIBI.
[[IpuBOAMTH, pa30upaTh, OLIEHUBATH PA3IMUHbIC PEIICHUS, 3AMUCU PEIICHHMA
TEKCTOBBIX 3a7ad.
|I(<)nepnpOBaTb JIPOOHBIMU YHCIAMH B PEaTbHBIX )KU3HCHHBIX CUTYaIUsX.

PUTHYECKH  ONEHHWBATh  IOJYYCHHBIM  Pe3y/bTar,  OCYIICCTBISATH

CAMOKOHTPOJIb, ITPOBEPsASA OTBET HA COOTBECTCTBUEC YCIIOBHUIO, HAXOAUTH OIHI/I6KI/I.
3HAKOMHTBCS C HCTOPHEH pa3sBUTHS apUPMETUKHU

ConyTrcrBylomee nopropenue. Jlecstuuxas BanucbIBaTh U YUTATH JlecaTuyHble ApoOu. IlepeBoauTH OOBIKHOBEHHbIE
pOOB. poOu B lecsATHUHBIE M 00paTHO. CpaBHMBATh JI€CATUYHBIE ApoOU.
OkpyTieHne ynces. 3a1auu Ha TpooHu. OKpymIsSTh HaTypalibHBIE YKCIIA U AeCATUYHBIC TpoOu. O603HAYATH
['pacduk 3aBUCHMOCTH. eCSITUYHBIE TPOOU TOUKaMU Ha KOOPAMHATHOHN npsiMoi. CTPOMTH

MeTon «pacxonoB U A0X0n0B». HaTypanbHble  [MaTeMaTH4eCKHE MOJENIM TEKCTOBBIX 3a/1a4. Pemiars 3a1aun Ha ABUKEHUE U
quciia u 1poou. CBOMCTBA reOMETPHYSCKIX poou.

buryp. €laTb YpaBHCHHUS.

UTaTb U CTPOUTDH l"pa(l)I/IKI/I 3aBHCUMOCTEH BEJIUYMH.
elIaThb IMPAKTUYCCKUE 3adavu, UCIIOJb3ysad METO/
(pacxoaoB U JOXOOOB».

BIOJIHAITH BCE JICHCTBHS C HATYpaJIbHBIMU M IpOOHBIMU unciIaMu. PadoraTs
ONPECIICHUSIMH.
CCJIEIOBATH CBOMCTBA FT€OMETPUUCCKUX (DUTYDP C IOMOIIBIO U3MEPEHUM.

ApudMeTHUECKUEe JCHCTBHS C JIECATUYHBIMU
I[pO6$IMI/I: YMHO)KCHI/IG 1 OCJIICHUC JOCCATUYHBIX
mpo6eit Ha 10, wa 100, ma 1000 u T n;
YMHOXKCHHE JCCATHIHBIX ApoOei
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BrisiBasTs NPUYNHY OIMIMOKH M KOPPEKTHPOBATH €€, OLEHHBATHb CBOIO
padory.

CTpoOUTH AJTOPUTMbI YMHOXKEHUS U JIEJIEHUsl JeCATUYHbIX ApoOeit Ha 10, Ha

100, wa 1000 u T na., HCHONB3YSd M3BECTHBIE AITOPUTMBI, YMHOXas

HaTypasibHble yucaa Ha 10, 100, 1000 u 1. 1., yYMHOKEHUE CMEIIAHHBIX YUCEI

Ha HATYpaJbHOE YUCIIO.

CTpouTb AITrOPUTM YMHOXXEHMS JIE€CATHUHBIX ApPOOEH, NCIONb3ys aIrOPUTMBI

YMHO)KEHUSI HATypaJIbHBIX YH- CEJI U CMEIIAHHBIX YUCET

PerieHre  TEKCTOBBIX — 3a/ad,  COAEPIKAIUX
ipo6u. OCHOBHBIE 3a/1a4u Ha JIpOOH.

ConyTcTBylomee nNoBropeHue. TpeyrojibHuK.
[l1omans W mnepuUMeTp NPSIMOYTOJIbHUKA U
MHOTIOYTOJIbHUKOB, COCTAaBJIEHHBIX u3
[IPSIMOYTOJIbHUKOB, €IMHULIBI WU3MEpEHUS
riomaau. Ilepumerp MHOroyrojibHUKa

YMHOXKATB U 1eJIUTh AccaTuyHbie npodu Ha 10, Ha 100, Ha 1000 u T. 1.
YMHOXKATH JECATUYHBIC TPOOH.

BINOJIHATH  apU(PMETHYCCKUE JEHUCTBUS C JCCATHYHBIMH  JIPOOSMU;
BBINOJHATH MPUKU/KY U OLIEHKY Pe3yabTaTa BHIYUCICHUH.

elaTh TEKCTOBBIC 3aJa4H, COAepKallue APOOHBIC JaHHbBIC, U HA HAXOXKICHUE
YaCTH IIEJIOTO U IIEJIOTO TI0 €T0 YaCTH; BhISIBJIATH UX CXOCTBA M Pa3/In4usl.
MoneanpoBaTh X0/ PEUICHUS 3a/1a4i C MOMOIIBIO PUCYHKA, CXEMBbI, TAOIUIIBI.
[[IpuBoAUTH, pa30oupaThb, OLEHUBATH PA3IMYHBIC PEIICHUS, 3aITUCH PEIICHUN
TEKCTOBBIX 3a7a4.
LO(HEpHpOBaTB JPOOHBIMU YHCIAMH B PEabHBIX )KU3HEHHBIX CUTYaIUsX.

PUTHYECKH OLIEHUBATh MOJIYYCHHBIM ~ PE3yJbTaT,  OCYIIECTBIATH

CAaMOKOHTPOJIb, TPOBEPSISt OTBET HA COOTBETCTBUE YCIOBHUIO, HAXOAUThH OIIUOKH.
3HAKOMMTBLCSI ¢ MICTOPUE Pa3BUTHS apU(PMETHKH.

[A300pamxary  oCTpOyroibHblE,  OPSIMOYTOJbHBIE U TYIOYIOJIbHBIE
TPEYTOJbHUKH.

[BeruneasaTs: nepuMeTp TpEyroibHHUKA, MPSMOYTOJbHUKA, MHOTOYTOJBHUKA;
[1011a/1b IPSIMOYTOJIbHUKA, KBaApaTa.

CTpouTh Ha HEMMHOBAHHOM U KJeTyaTol Oymare KBajpaT U MPSIMOYTOJIbHHK C
|SaIlaHHI)IMI/I JUIMHaMU CTOPOH
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HpI/IMCHCHI/Ie JIOTUKHN K TreOMCTPHUICCKUM
TIOHSTUSIM U CBOWCTBaM (puryp.

JlecsTuuHble ApoOW: CpaBHEHHWE, CIIOXKCHHE,
BBIUHTAHUE.

[lepeBon B 0OBIKHOBEHHYIO APOOBL U OOPATHO.
Hpoo6u. [IpeobpaszoBanus apodeit. 3agaun Ha
HPOIICHTHI.

3amaun Ha COBMECTHYIO paboTy. MeTon
«pacxolioB u A0X0A0B». CrocoObl 3a1aHus
3aBUCHMOCTEN. Pemenue ypaBHeHU.

IKOHCprl/IPOBaTb MaTeMaTH4YeCKue MNPeAJ0KeHHsI C TOMOIIbIO CBSI30K
<HEKOTOPBIIY, «JTF000I.

|PaClI03HaBaTb UCTUHHBIE M JIO)KHbIE BBICKA3bIBAHUS O MHOTO- YTOJIbHUKAX,
NpUBOAMTL NpUMepbl U KoHTpunpumepsl. Mcemosb3oBaTh cBoOiiCTBa
KBaJ[paTHOM CETKU Uil MOCTpoeHHs (uryp; pa3douBarhb NPSIMOYTOJbHHUK Ha
KBaJpaTbl, TPEYIOJIHUKH; COCTABJATHL (QUIYyppl M3  KBaJpaToB U
MPSMOYTOJBHUKOB M HAaXOJWTh WX IUJIOMIaAb, pa3OuBarh (urypsl Ha
PSMOYTOJIBHUKH U KBAAPAThl U HAXOAUTh MX IUIOLIA/Ib.
3HAKOMUTBCA € NpUMepaMHM NpPHMMEHeHHMsl IUIOIAaJM M IepuMerpa B
[IPAKTUYECKUX CUTyaLUsX.
[Pemiatey 3agaum u3 peanbHON KU3HU, MpeAJaraTb U 00CyK1aTh pa3jMyHbIe
CIOCO0BI PEIICHUS 3a/1au.
CpaBHMBATh, CKJIA/ILIBATH U BBIYUTATH JCCITUYHbIE TPOOH.
elIaTh 33J]a4M, COACPIKAIINE ACCITUIHBIE TPOOH.
OKpYIISITH HaTypajbHbIE YUCIA U AECITUYHbBIE IPOOH.
elaTh MPOCThIE 33]]a4u Ha MPOLIEHTHI.
CTpouTh MareMaTHYECKHE MOJIEIH TEKCTOBBIX 3a/1a4.
Pemarsp 3a 1aun Ha COBMECTHYIO pa0boTy. YNIPOIIATh BbIPaKEHUSI U HAXOAUTh
Ha4yeHUs1 OyKBEHHBIX BBIPAKECHHIA.
elIaTh IPAKTUYECKHE 3aJ]a4M, UCIIOJIb3YsI METO/I «PAcX0/l0B U JOXOA0BY.
BINOJIHATB BCE JIEMCTBUS C HATYPAJIbHBIMU U JPOOHBIMH YHCIAMH.
epeBOIUTh OOBIKHOBEHHBIE Ipodu B JIeCSTUYHBIE U 00paTHO.
Coxpamarp 1poou. [IpuBoauTh 1poOy K HOBOMY 3HAMEHATENIO.
peacTaBIAATh 3aBUCUMOCTH MEX/ly BeTMUYUHAMU (HOpMYIIOi, Tabnuuei.
elIaTh YPaBHEHMUS.




ApudmeTrueckre AEUCTBUS C JI€CATUYHBIMU
MpoOsiMu:  AeNIeHue  JIeCATUYHBIX  JIpo0eii;
ymHokeHue u nenenue Ha 0,1; wa 0,01; Ha
0,001 u T. 1.

ConyTcTByIomee mnoBTopenue. J[lelictBus c¢
OOBIKHOBEHHBIMU U IECATUYHBIMU APOOSIMHU.
CBoiicTBa AelCTBUI. 3a7a4d Ha

npoou.

3aj1a4m Ha IBU>KEHHUE.

3anaun Ha GOPMYIBI IEpUMETpPa U TUIOIIAIN
[IPSIMOYTOJIbHUKA.

3anada Ha popmyiry oObeMa mPSIMOYTOIBHOTO
[apajuiesenumena

PuKCHPOBATh IPOXOXKACHUE JIByX IIArOB KOPPEKIMOHHOM JEATEIBHOCTH U
OIICHMBATh CBOE€ YMEHHE 3TO JieNiaTh (Ha OCHOBE MPUMEHEHHUS ITANIOHA).
CTpouth alropuT™m JeleHHsI NECATUYHBIX APOOEH, HCIOb3Yysl alrOpUTMbI
JICIICHUA HaTypaJIBHLIX YHuCCJl, CMCIIAHHBIX 4YHUCCII Ha HaTypaJIBHOe YUCIO0 U
OCHOBHOE CBOMCTBO JIpOOH.

J1eJIMTh IeCSITUYHBIC TPOOH.

I[IpuBoauThH, pa3duparhb, OLIEHUBATH PA3TMYHBIC PEUICHUS, 3alIMCH PEIICHUN
TEKCTOBBIX 3a/ad4.

Kputuuecku OLICHUBATDH MONYyYEHHBI  PEe3yabTar,  OCYIIECTBISTH
CaMOKOHTPOJIb, TIPOBEPSsi OTBET HAa COOTBETCTBHE YCIIOBHIO, HAXOIHTh
OLLIMOKH.

3HAKOMUTBHCS € HCTOPHeEH pa3BUTHUS apU(METHUKH.

BbINOJHATL U3yYEHHBIE JEHCTBUS C OOBIKHOBEHHBIMH U JIECATUYHBIMU
TPOOSIMH.

Omnpeneasitb  3aBUCUMOCTD
apu(pMETUIECKUX JICHCTBHM.
Pemarp 3amaun Ha ApoOU, HA JABMKEHUE, HA (OPMYIIBI IUIOMIAIN U IEPUMETPa
PSIMOYTOJIbHIKA, 00beMa MPSMOYTOJILHOTO Mapaliesienumneaa

MCKAY KOMITIOHCHTaMH u  pe3yibTaTaMu

CTeleHb.

3aKkoHBI apUPMETUIECKUX JEHCTBUN TSI
YIPOUIECHUS BBIPAKEHUS.

MeTon «pacxonoB 1 10x0a10B». CrocoOs

BaJiaHus 3aBUCUMOCTEN. Perenue ypaBHeHUN.
Bricka3biBaHUA

Yupomarse BelpaxkeHus. Pemiarb ypaBHeHUs.

HaxonuTh 3HaueHHE YHUCIIOBOTO BBIPAKEHHUS, COJEPIKAIIEr0 CTETEeHH.
CpaBHuBaTh nepuogndeckue apodu. Paznuyarh oOiiue BHICKA3BIBAHHUS U
BBICKA3bIBaHUS O CYIIECTBOBAHUMU.

CTpOI/ITb MaTEMaTN4YCCKUEC MOJCIN TCKCTOBBIX 3a1a4.
Pemarn IIPAKTHYCCKUC 3aJa4l, NCIIOJIb3Ys MCTOA «PaCXOd0B U JOXOA0B)).
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IIpeacTaBiasiTb 3aBUCUMOCTH MEXAY BeTMIYUHAMU (HOPMYITON, TaOIUIICH.
@uKCUPOBATH TOJIOKUTEIbHBIE KaYeCTBA JPYTHX, U MOJAb30BATHh HX B CBOEH
y4ueOHOM NeATeIbHOCTH ISl AOCTHKEHHsI Y4eOHOH 3a/1a4i U OLleHWBATh CBOE
YMEHHE 9TO JeNiaTh (Ha OCHOBE IPUMEHEHUS YTAJIOHA).

PaGorars B rpynmax: pacnpeodeiims POJAU MEKIY UICHAMH TPYIIIBL,
nianuposams paboOTy, pacnpedensimv BUABI PAOOT, onpedenims CPOKH,
npeocmasisimes Pe3yabTaThl C MOMOIIBI0 COOOIIEHHH, pucyHKOB, cpeacts MKT,
oyenueams pe3yaprar paboThbl

IHoBTOpenue (4 4)

[loBTOpeHHE OCHOBHBIX TOHATUWA M METOJOB
Kypca 5 Ki1acca, 00001IeHre 3HAHUI

I[loBTOPSATH ¥ CHCTEMATH3MPOBATH U3YUYEHHbIE 3HaHUS. BbIYHCIATH
3HAYEHUS BBIPAXKECHHM, COAEp alllUX HaTypaslbHbIE YKcia, OOBIKHOBEHHBIE U
NeCATUYHBIE IPOOH, BBINOJIHATH IPe0Opa30BaHMs YUCEI.

BpiOuparb cnocod cpaBHEHHS 4YKCEN, BBIYMCICHUN, MPUMEHSTHh CBOMCTBA
apu(METHICCKUX ACHCTBUH IS palliOHATU3AIUN BBIYUCIICHUI

Penrenne TeKCTOBBIX 3aja4, conepkamux apoou. OCHOBHBIC 3a/1auu Ha ApoOH.
3aauu Ha IBIDKEHUE. 3a/1a49M Ha padoTy.
OcyniecTBIsATh CAMOKOHTPOJb BBIMOJIHSICMBIX JICHCTBHI M CaMOIIPOBEPKY
pe3ynbrara BBIYMCICHUMN.
Pemarp 3a1a4u U3 peaibHOU KU3HH, IPUMEHATH MaTeMaTH4YeCKUue 3HAHUS
IUTSL pelIeHUs 3a7a9 U3 APYTUX YY4EOHBIX MPEIMETOB.
Pemiarp 3agaun pa3HbIMH CHOCO0AMHU, CPABHHMBATH CHOCOOBI PEIICHUS
3a/71a4, BLIOMPATh PAllMOHAJBHBINI CI0C00.
Cobuparb UHPOPMAIUIO B CIIPABOYHON JIUTEPATYPE, MHTEPHET-UCTOYHUKAX.
PaGorare B rpymnnax: pacnpeodensimb POIU MEKIY UWICHAMH TPYIIIHI,
nianuposams paboTy, pacnpedensms BHUIBI pabOT, onpeodensimv CPOKH,
npeocmasnsims Pe3ylnbTarbl ¢ MOMOIIBIO COOOLICHUH, PUCYHKOB, CPEJICTB
UKT, oyenusams pe3ynsrar pabOTHI.
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CucreMaTu3upoBaTh CBOU JOCTH)KCHUS, MPEACTABJATH UX, BHIIBJIATH CBOU
MpOoOIeMbI, MIAHUPOBATH CIIOCOOBI UX PEIICHHUS.

IIpuMeHSITH U3yYeHHBIC CTIOCOOBI JICUCTBUN /ISl PEIICHUS 33]a4 B TUIIOBBIX U
MMOMCKOBBIX CUTyallUsiX, OO0OCHOBBIBATH IPABUIBLHOCTh BBIIOJHEHHOTO
NEeNUCTBUSI C TIOMOIIBIO 0OpaIeHus1 K 00IIeMy MPaBUITY.

ITomaroBo KOHTPOJHPOBATH BBIMIOIHSAEMOE JEHCTBUE, MPU HEOOXOAMMOCTHU
BBISIBJISITH IPUUMHY OIMIUOKH U KOPPEKTHPOBATH €€

|K0HTp0.1n,m>1e padoThI Kypca MaTeMaTHKH S5
KJIacca

[IpuMeHsITH U3yYCHHBIC CIIOCOOBI JICHCTBHMA ISl PEIICHHS 3a7a4 B TUTIOBBIX U
IO CKOBBIX CUTyallusX. KOHTpO.]'[HpOBaTb MNpaBUJIBHOCT U  IOJHOTY
BBITMOJIHEHHSI U3YUYCHHBIX CITOCOOOB JICHCTBHA. BBHISABJISITH IPUYMHY OINIMOKU U
KOPPEKTHPOBATH €€, OLIEHNBATh CBOIO PadoOTy




6 KJIACC

5 ¥ B Hegenmto, Bcero 170
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TEMATHYECKOE IINTAHUPOBAHHUE

Ha3Banmue pa3nena
(TembI) Kypca (4McJI0
9JaCOB)

OcHoOBHOE coiep:kaHue

OcHoOBHBIE BU/IBI 1€ATEJILHOCTH 00yYAOIIMXCH

A3bik 1 goruka (16

)

[TonsaTne orpunanus.

OTtpuianue oOUTNX BHICKA3bIBAaHHIM.
Ortpuiianue BbICKa3bIBAaHUN O CYIIIECTBOBAHUMU.
Jloka3aTenbCTBO OT MMPOTUBHOTO.
CornyTcTBytol1ee TOBTOPEHHE.
Apudmernaeckue 1eHCTBUS C
MHOTO3HAYHBIMH HATYPaJbHBIMU YUCIIAMH.
UucoBble BbIpaXeHUs, MOPAIOK ICUCTBUM,
UCTIOJTb30BaHKE CKOOOK.

Apupmernyeckne JelCTBUA ¢ APOOAMH.
OObIKHOBEHHAas Ap0oOb, OCHOBHOE CBOMCTBO
npobwu, cokpamieHue npodeii. CpaBHeHUE U
YIOPSIIOYUBAHUE TPOOCH.

JlecsiTHYHBIE IPOOH U MeTpUYeCKAasi
cucTremMa mep.

Jenutenu u KpaTHbIE 4YHCIA; HAUOOJBIINN
o0mmii JmenuTens W HaWMEHbIIee ooIee
KparHoe. Pa3nokeHue uucina Ha MPOCTHIE
MHOXKHTEJIH.

CTpouTb OTPHUIIAHUS YAaCTHBIX, OOIIMX BBICKA3bIBAHMNA M BBICKAa3bIBAaHUHA O
CYILIECTBOBaHHH.
[BeimoiHATL apupMeTHYecKHe NEHCTBHA C MHOTO3HAUHBIMU HAaTypaJIbHBIMU
UHCIaMi, HAXOAMTh 3HAYEHHMS YHUCIIOBBIX BBIpAXKEHUH CcO CckoOkamu u 0e3
CKOOOK; BBIYUCJISATH 3HAYEHHUS BHIPDAKEHUH, COIEPIKALIUX CTEIICHH.
[Acnmonb3oBaTh 1NpU  BBIYHCIACHUSX [EPEMECTUTEIBHOE W COYETaTelIbHOE
CBOMCTBA CIIOKEHUS U YMHOXKEHUS, PACHpEeNIUTEIbHOE CBOWCTBO YMHOXEHUS
OTHOCHUTEJIBHO CJIOKEHUSI, CBOMCTBA apU(PMETUIECKUX ACUCTBUI.

BINOJIHATH BCE apU(PMETHUECKHE TEHCTBUS C IECATUYHBIMU APOOSIMHU.

BIIOJIHATH BCE apupMETUYECKUE IEHCTBUS C OOBIKHOBEHHBIMHU JAPOOSIMH.
CpaBHHBATh U YIOPSIIOYUBATH JIpoOU, BHIOMPATH CNIOCOO CPAaBHEHUS JIPOOCH.

PeACTaBJIATL JECATUYHbIE JApoOM B BHUAE OOBIKHOBEHHBIX [JpoOeil u
OOBIKHOBEHHBIE B  BMJIE JIECATUYHBIX, MCHOJIb30BATh JKBUBAJIEHTHbIE
npeAcTaABIeHHUA IPOOHBIX YUCEN MPU UX CPABHEHHUH, ITPU BHIYMCICHUSX.
3anuchIBaTh U YNTATh HEPABEHCTBA (CTPOrUe, HECTPOTUE, IBOUHBIE).
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[[nomane W MEepUMETp NPSIMOYTOJbHHKA,
00BEM u TLJIOIIA A MTOBEPXHOCTH
MPSIMOYTOJIBPHOTO  MMapaieyienuiiea 1 Kyoa.
Omneparuy HaJl MHOXKECTBAMU

MopMy/IMPOBaTh oONpeeJeHUsl JIEIUTENs U KpaTHOro, HauOOJbIIEro OOIIEero
eTUTeNs] M HaMMEHBIIEro OOIIero KpaTHOTO, MPOCTOr0 U COCTaBHOTO YHCED;
MICTIOJIB30BaTh ATHU MOHATHUS NPHU PEILICHUH 3a1ad.
[[IpuMeHsiITH AATOPUTMBI BBIYUCICHHS HAUOONBIIETO OOIIEro ACTUTENs |
HaMMEHBIIET0 OOLIEro KpaTHOrO JBYX YHCEJ, aJrOPUTM DPA3JIOKEHUs YMCIa Ha
[IPOCThIE MHOXKUTEIH.
ﬂ#cno.mﬁmaan) MIPU3HAKU ACIMMOCTH JUIsl pELICHUs 3a/1a4.

PeACTaBIATH YHUCIIO B BUJIE IPOU3BEICHHS €0 MPOCTHIX MHOXKUTENEH

[Haxoquts HOJI 1 HOK pa3ubimu cioco6amu. Cokpamiarh 1podu pa3HbIMU

crioco6amu. [IpuBOAMTH ApoOU K 00IIIEMY 3HAMEHATEIIO.
€lIaTh TEKCTOBBIC 3aJa4l Ha CIIOKCHHE, BHIYMTAHUE, YMHOXXCHHE W JICJICHUE,
A3HOCTHOE W KpaTHOe cpaBHeHHE uncen. Menmoab30BaTh GOpMyIIbl IEpUMeTpa 1
JOLIaM MPSMOYTOJIbHUKA, 00beMa U TUIOIMIAIU MOBEPXHOCTH MPSIMOYTOJIBHOTO
apajuienenuneaa u Kyoa.
BIMIOJIHATH ONepanuu HaJa MHoxkecTBamMH. CTpouth (GOpMYIbl 3aBHCHUMOCTH
eXIy BenuunHamu. Vcronp30BaTh MaTeMaTHUECKYO TEPMUHOJIOTHIO B YCTHOW U
MCbMEHHOMW PEYH.

OnpeneasiTb yMEHUE MPUMEHSTH MIPUEMBbI JUISI IOJIOKUTEIILHOW CAaMOMOTHBAIIUN
y4eOHOMU JesTEeTLHOCTH.
POBOIMTHL CAMOOIICHKY YMEHHUS NPHUMEHATH NPHUEMbI IS TOJIOKUTEIHHON
aMOMOTHBAIIMH K YICOHOU JIeATEIIBHOCTH

Apu(pmMeTHKa
(57 v)

[lepemeHHas.

Bripaxxenus ¢ nepemeHHbIME. [Ipeanoxenns ¢
epeMeHHbIMU. [lepeMeHHast U KBaHTOPBI.
OTpuLIaHUE YTBEPKACHUN C KBAHTOPaMHU.

CII0JIb30BATh IIOHATHE IEPEMEHHOM JUIsl pEIICHUs TPAaKTUUECKUX 3a]1au.
€peBOJAUTH BbICKA3bIBAHUS C KBAHTOPAMHU C PYCCKOTO SI3bIKa M HA0O0POT.
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Hcnons3oBanne 6yKB JJIA O603Ha‘{eHI/IH CIMOJb30BaTh KBaHTOPHI JJI 3aIlIUCH BBICKA3bIBaHUU U UX 0TpI/IL1aHI/II>'I.
qpCen, Ul 3auch CBOWCTB apudMeTnueckux [CTPOUTH U AHAJU3HPOBATH IpadUKU 3aBUCUMOCTH MEXKIY IIEPEMEHHBIMU.
NENCTBUN. ByKBeHHbIe BBIPAYKEHHUS. ANMUCHhIBATH U YUTATh BHIPAXKCHUA.

YucnoBoe 3HaueHHEe OYKBEHHOTO BhIpakeHus. |[HAXOAUTD 3HAYCHUC BRIPAKCHUH. .
CI0JIb30BATh IIOHATHE «KOOPAMHATHBIM Yroi» JUIs TOCTPOEHHUs (uUryp,

AJIaHHbIX KOOpAWHATAMU CBOUX TOYCK.

CII0JIL30BATh CBOMCTBA YUCEN IS YIIPOLIEHUS BBIPAKCHUM.
elIaTh YPaBHEHUs METOIOM BECOB.

PUMEHATDH CBOMCTBA ACIMMOCTH IJIs panmoHaIn3anun BBIYHCIICHUI.
cciieaoBarb cBoOiicTBa JACITUMOCTH CYMMBI U ITPOU3BCACHUA YHUCCII.
PUBOAUTSH MPUMEPBI 4YKMCCJT C 3a/IaHHBIMU CBOﬁCTBaMH, pacino3HaBaTb BEPHLIC
HEBEPHbIEC YTBEPXKIACHUA O CBOMCTBAX qucesl, ompoBeprarb HEBEPHLIC
YTBCPIKACHUS C ITIOMOIIBIO KOHTPHIPHUMEPOB.
ﬂ(OHCprI/IpOBaTL MaTEMATUHIECCKUE MNPEIJT0KEHUHA C IIOMOINBIO CBA3OK «H»,
MIN», KECJIH... TO...».

ConyrcTByouiee noBropenue. JleammocThb
CyMMBI ® TpousBencHus. Jlenmenune ¢
OCTAaTKOM.

Pemmenme TeKCTOBBIX 3a1a9

[Pemmare  TexcToBBIE  3ajauM, — BKIIOYAIOIIME ~— IOHATHUA  JEJIMMOCTH,
Apr(MeTHUeCKUM  CHOCcOOOM, HCHONb30BaTh Iepedop BCeX  BO3MOXKHBIX
BapHAHTOB.

MOI{EJ’IHpOBﬂTL XO04 pe€uiceHuA 3aga4u € IIOMOILIbIO PUCYHKA, CXEMBbI, Ta6J'II/II_U>I.

PHUBOIMTDH, Pa30MpPaTh, OEHMBATD PA3JIMUHbIE PEIICHHUS, 3alIUCU PELICHUM

CKCTOBBIX 3a/a4.
BINMMOJHATD ACJICHUC C OCTAaTKOM.

CTpouTh MaTeMaTHIECKHE MOJCIIH TEKCTOBBIX 3a/1a4.
PUMMEHSITD /7151 paObOTHI ¢ MaTEMATHYECKUMH MOACIISIMU METOJ P00 1 OMIMOOK U
€TOJ] TIOJTHOTO Mepedopa

Apudmerndeckne ACHCTBUS C AECATUYHBIMH [BBIYMCISATH 3HAYCHUS BBIPAXKEHUH, COAEPIKAIINX OOBIKHOBEHHBIE U JIECATUYHBIC
npobsimu.  Apudmernueckue AEUCTBUSA € [qpoOu, BBIMOMHATH MpeoOpazoBaHMs JpoOel, BHIOMPATh €NOCO0, MPUMEHATh

OOBIKHOBEHHBIMU JIPOOSIMHU. CBOICTBA apupMETHUECKUX JEHCTBUM ISl pallMOHAIN3aluU BEIYMCICHUH.
CoBMeCTHBIC JCHCTBUS ¢ OOBIKHOBEHHBIMHU M [FeIIATh 33/1a41 Ha IBUJKEHUE 110 PEKE.

NECATHYHBIMU  Apo0siMu.  3amaun  Ha [CTPOHMTH (HOPMYIIbI 3aBUCHMOCTH MKy BEIMYMHAME [IPU PCILCHUH 3a/1a4 Ha
JABMKCHHUE 10 PEKE. BHIKCHHC I10 PCKE.

Cpennee apudmMeTHIecKoe. emaTh 3a1a4u Ha cpeaHee apudmerndeckoe. IlepeBoauTh «0OCHOBHBIE» APOOH
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ConyrcrByomee nopropenue. Ilpumenenue
OykB JUIS 3allUCH  MAaTeMaTUYECKUX
BBIDAXKCHUM M IpeUIoKEeHU. DbyKBeHHBbIE
BBIPAKCHMSI U YMCIIOBBIE ITOJCTaHOBKH.

bykxBeHHBIE paBEHCTBA, HaXOXKICHUE

HEU3BECTHOIO KOMIIOHEHTa. DOPMYyIIbI.
[TonsiTHE OTpHULIAHMSL.

OTtpurnianve o0mUX BICKA3bIBAHUM.
OTtpuianue BbICKa3bIBAaHHUH O
CYIIIECTBOBAHHH.

Pemenne TEKCTOBBIX 3a7a4 apuPMETHICCKIM
U anreOpandcKuM Crocodamu.

TekcToBbIC 3a/1a4M HA COBMECTHYIO padoTy U
Ha JBIDKEHUE.

b3 AeCATHYHBIX B 00bIKHOBEHHBbIE IP00U 1 HAao0opoT. Ucnosib30BaThH
eCSITUIHBIE TpOOU TpY TIPpeoOpa30BaHUH BEIMYMH B METPUIECKON CUCTEME Mep.
[BoimosinaTh apudmernyeckue qeiicTBUsS ¢ OOLIKHOBEHHBIMU U IECATUYHBIMU
poOsSMU.

[PemraTs 3a1aum Ha IBMXKEHHE U COBMECTHYIO padoty. CocTaBiasiTh (OpPMYJIbI,
BBHIPAKAIOIINE 3aBUCUMOCTH MEX/y BETUYMHAMU: CKOPOCTh, BPEMSI, PACCTOSHUE;
[[eHa, KOIMYECTBO, CTOUMOCTh; MPOU3BOIUTEIBHOCTD, BpeMs, 00beM paboThI;
BBITIOJIHATH BBIYMCIICHUS 110 3TUM (Popmysam

[[IpuMeHATH IPUEMBI YCTHBIX U MICHbMEHHBIX BBIYMCICHUH ¢ OOBIKHOBEHHBIMHU U
eCSITUIHBIME po0siMu. Beipa:kaTh nepeMeHHbIe 13 GopMy.

Hcnonb30BaTh OYKBBI U1 0003HAYCHUS YHCEII, TIPH 3alIUCH MaTeMaTHYECKUX
YTBEPXKJICHHI, COCTABJIATH OYKBEHHBIC BBIPDAKEHHS 10 YCIOBHIO 331a4H.
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N3mepenue u moctpoeHue yrios ¢ nomoiisio [MccaenoBaTh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCTIONIB30BaTh OYyKBHI IS
TpaHCHIOPTHPA. YpaBHEHHUS X 3aITUCH.
BIYUCJSATh YHCJIOBOE 3HAYCHUE OYKBEHHOTO BBIPAKCHUS TMPU 33JaHHBIX
HAuYCHUSIX OYKB.
elaTh MPOCTEHINME HEPABCHCTBA HA MHOXKECTBE HATYPAIbHBIX YHCEIL.
3MepATh M CTPOUTH C TOMOIIBIO TPAHCHOPTHPA YIVIbl, CPABHUBATH YIIIBI,
acmo3HaBaTh OCTPHIC, IPSAMBIC, TYIIbIC, PA3BEPHYTHIC YIIIbI.
CIOJIb30BATh TIOHATHS CMEKHBIX M BEPTHKAIBHBIX YIIIOB JJIsl PeLICHUS 3a1a4.
OHCTPYHMPOBATH OIIPE/CIICHNs. 3aNMCHIBATH BHICKA3bIBAHHS U X OTPUIIAHHSL.
CMOJIb30BATh pa3HbIC TPUEMBI JIOKA3aTEIbCTB BBICKAa3bIBaHWU. Pemarb
ypaBHCHHs (HAXOAUTH HEU3BECTHBIM KOMIIOHEHT apu(METHUECKOTO JCUCTBHS) U
TEKCTOBBIC 3a/1a49H.
OnpeneysitTb MECTO W TPUYMUHY 3aTPYIHEHUS, HUCIONB3Ys MOCTPOSHHBIN
AIrOpuT™M. BBICTpauBaTh CTPYKTYpy NPOEKTa B 3aBUCUMOCTH OT YYCOHOH IICIIH.
[[IpoBoaUTHL caMOOlleHKY yMEHHS (UKCUPOBATH MECTO W MPUYHMHY OMIMOKH B
COOTBETCTBUH C ATAJIOHOM U CAMOOIICHKY YMEHUS CTPOUTH MPOCKT

IIpoteHTsI. OCTPOMTDH HOBBIE CIIOCOOBI PEIICHHS 33a]a4 Ha TIPOIICHTHI.
Haxoxnenne mnporeHtoB or BenuuuHbl U [[locTpouTh hopMyiTy MpOIEHTA.

BEIMYMHBI 110 €€ IIPOIEHTaM; BhIpakeHue [PEIaTh 33249, HCHOJB3Ys (POPMYITY IPOLEHTA.
OTHOILIIEHUS B IIPOLIEHTAX.

PemeHne TEKCTOBBIX 3ahay, COAEpPKAIUX
JpoOU ¥ IPOLIEHTHI.

ConyrcrByomee mnoBropenue. Ilonstue |[O0bACHATDH, YTO TAKOE MPOLEHT, YIIOTPEOISATH 0OOPOTHI pEUU CO CIOBOM

MIPOLICHTA. IIPOLIEHT». BhIpamaThb NpoueHThl B Ipo0siX U 1poOu B IPOLEHTaX, OTHOILIEHUE
Bblunciienne 1mpoleHTa OT BEIMYMHBI U [ABYX BEJIMYMH B IIPOLIEHTAX.
BEJIMYUHBI 110 €€ ITPOLICHTY. bIPAKaTh B IIPOLIEHTaX YaCTH BEJIMYUH, BEIPAXKEHHBIE APOOBIO, U HA0OOPOT.
VpaBHeHus.  Pa3HocTHOe M KpaTHOE (BBIYHCJIATH MPOLICHT OT YKCJIA U YUCIIO IO €r0 MPOLICHTY.
cpaBHeHue uwucen. Jmarpamma Oiutepa — [Cokpamarhs JpoOu pa3HBIMU CIIOCOOAMU, UCIOIb3YSI OCHOBHOE CBOMCTBO JPOOH.
Benna. BINIOJIHATBL PA3HOCTHOE U KPAaTHOE CPABHEHUE YHUCEII U BEJIUYMH.
@opmynbl  UIOIIAAA MOPSIMOYrojibHMKa U (FeIIaTh 3a1a49d Ha JIBMXKCHUC 10 PCKE.
IPAMOYTOJILHOTO TPEYTOJILHUKA CTpoutsb 1uarpamMmel Benna.
BINOJIHATH COBMECTHBIE IEUCTBUS ¢ OOBIKHOBEHHBIMH U JAE€CATUYHBIMU
poosMH.

bISABJIATDH 3aBUCUMOCTH MCXKAY KOMIIOHCHTAMHU U PC3yJIbTaTaMu
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Ii)pH(i)MeTI/I‘leCKI/IX JICUCTBUM.
elaTh ypaBHEHUSI.

BanuceiBaTh  (QOpMyNIbl  IUIOL[AJM  IPSIMOYIOJbHMKA M IPSAMOYTOJIbHOIO
TPEYrOJIbHUKA M BBIMOIHATH BBIYMCICHUS IO 3TUM (opMylnaM MpHU peIIeHUH
3ajad.
[AccaenoBaTh cBoiicTBa reomeTpudeckux (Guryp (Ha nmpuMepe CBOMCTBA MEIHAHBI
TPEYTOJIbHUKA).
[[IpumensiTe TpocTeiilie NMpUEMbl OPaTOPCKOTO0 HMCKYCCTBA, OLEHMBATh CBOE
YMEHHE 3TO JieaTh (Ha OCHOBE IPUMEHEHHS STAJIOHA).

PUMEHATh QAJITOPUTM omepanuu OOOOIIEHUs, OLEHHBATh CBOEC YMEHHE
E'DOBOI[I/ITL onepaiu 0000IIECHHS

[Tpouentel. Haxoxaenne mnpoueHtoB oT [[loeTpouTh GOpMYIBI IPOCTOTO U CIOKHOTO MPOLIEHTHOTO POCTA.

BEJIMUMHBI U BEJIMUMHBI 110 €€ ITPOLIEHTaM. CMO0JIb30BAaTh B TPOCTEUIIMX CIydasX (OPMYNIbl TMPOCTOTO U  CIOXKHOTO
[TpocToit  mpoueHTHbI  pocT.  CIIOXKHBIN [IPOLIEHTHOIO pOCTa AJIS PEIICHUS 3a/1a4 Ha MPOLEHTHI.
[TPOLIEHTHBIN POCT. elaTh 337a41 Ha IPOLIEHTHI.

ConyrcrByomee mnoropeHue. Otpunanue [UcesenoBarb CBOMCTBA reoMeTpruecKuX (GUryp (Ha mpuMepe CBOWCTBA CpeaHei
YTBEpXKACHUNH ¢ KBaHTOpaMHU. (COBMECTHBIE [IMHUU TPEYTOJIbHUKA).
EeliCTBUSL ¢ OOBIKHOBEHHBIMM U J€CATUYHBIMU [CTPOMTB OTPULIAHMS U 3alIMCHIBATH UX C TIOMOLIbIO KBAHTOPOB.
poOsIMU IBLIHOJIHHTL COBMECTHBIE IEHCTBHS ¢ OOBIKHOBEHHBIMH U J1€CATUYIHBIMU
pOOsSMHU.
PMMEHATH aJITOPUTM HaOIOACHUSI B y4eOHOM e TEIbHOCTH.
OneHnBaTh CBOEC yMEHHUE MPUMEHSATh aJITOPUTM HAOIIOACHHS B yUeOHOM
eSTEIbHOCTU
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[Tonsrue otHomenus. Macmrab. [TonsaTue UTATh U 3alIHCHIBATh OTHOIICHUS Pa3HbIMH CIIOCOOAMH.

ponopuuu. Jlenenue B JaHHOM NPOLIATh OTHOILICHHUS.

OTHOIIEHHH. OCHOBHOE CBOMCTBO aXOIMTh OTHOLICHH YUceN U BelnuuH. MHTepnpeTupoBaTh Macmrad Kak
[POIIOPIIKH. OTHOIIIEHHE BEJINYNH, HAXOAUTh MacIuTal IIaHa, KapThl U BHIYUCIIATH
CBolicTBa U MPeoOpa30BaHUE TPOIOPIIHIA. PacCTOSHUSL, UCTIONB3Ysl MACHITAO.

3anuchIBaTh U YUTATD MIPOIIOPITH Pa3HBIMU CITOCOOAMH.
COl'[yTCTBleIllee MOBTOpPEHUeE. BYKBCHHBIG CocTaBjsiTb OTHOILICHUS U IIponmopuru, HAXOAUTH OTHOIICHUE BEJINYUH, JCITUTH

BBIPAYKECHUSL. BCIIMYMHY B IdHHOM OTHOILICHHHU.

33}13111/1 Ha IIPOLIEHTHI. ﬂOKa?:aTeJ‘IBCTBO IHOCTPOI/ITI) OCHOBHOE CBOICTBO nmpomnopuun, HUCHOJIb3YSA (IEPCKPECTHOC
BbICKa3bIBaHUU. [locTpOoeHUE OTpUIIAaHUN. [IPaBUIIO»

3aaum Ha cpeaHee apupMEeTHIECKOE. |

PeicHye ypaBHEHUI METOIOM BECOB. OnpeneysiTb ICTHHHOCTh PABEHCTBA ABYX OTHOIICHH Pa3HBIMH CIIOCOOAMHU.
Perenne TEKCTOBBIX 3aJlad apu(PMETHUIESCKUM

1 aﬂre6panquKHM criocooaMuu axXoAUTh HCU3BECTHBIN YWICH Ipornopuuu. HpeOﬁpa3OBLIBaTL IMpornopuun 1
PUMEHATDH O3TU Hpeo6pa30BaHHx JUIA peIICHUA IMPAKTUIYCCKUX 3a1a4.
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h’[epenonnn) BBICKa3bIBaHMSI ~ Ha  Maremaruyeckuid  s3plk.  CTpoMTH
MaTeMaTH4YECKUE MOZEIN TEKCTOBBIX 3a/au.
[AcenenoBaTh cBolicTBa reoMeTpuydeckux Gpuryp. BoINOJHATH COBMECTHBIC
elicTBUS ¢ OOBIKHOBEHHBIMH M JICCSITUYHBIMH JPOOSIMHU.
CocTaBJSITh 1 NPe00pPa30BbIBAThH OYKBEHHBIC BBIPAKECHHUS.

elmIaTh 3aJa4M HA 4YacTH, IPOLEHTHI, MPOMOPIMH, HAa HAXOXKJCHUE IpOOH
(mpolieHTa) OT BEJIMYMHBI W BEIMYMHBI MO €€ Jpodu (IpOLeHTy), ApoOu
(mpolieHTa), KOTOPBIM COCTaBiIsieT ofHA BeaW4yuHa oT Apyroi. IlpmBoauts,
pa30uparb, OLEHHMBATh DA3JIMUHBIE DELIEHUS, 3allMCH DPELIEHUN TEKCTOBBIX
3asad.

PHMEHSITh [IPUEMBbI YCTHBIX U TMCbMEHHBIX BBIUMCICHUH.

POBOIMTH JI0Ka3aTEIbCTBA BHICKA3bIBAHUI U CTPOUTH UX OTPHUIIAHUE.
CTpouth (OpMyIIbl 3aBUCUMOCTH MEXAY BEIMUYNHAMHU.
elaTh YpaBHCHUS.

elIaTh 3aJa4M Ha CpeaHee apu(hMETHIECKOE YNCEIT ¥ BEJINYHH.

CI0JIL30BATh TAOJIUIIBI IS (PUKCALUU PE3yIbTaTOB U3MEPEHUH.

elIaTh YpaBHEHHUS! METOIOM BECOB.

PUMEHSITb  AITOPUTMBI  MOJCITUPOBAaHHS B Y4YEOHOH JEATENBHOCTH |
(bOopMyTUPOBaHUS YMO3AKIIIOUCHUH 110 AaHAJOTHH.
OueHnBaTh CBOE YMEHHME MOJEIUPOBATh U (POPMYIHPOBATh YMO3AKIIIOUEHHUS IO
AHAJIOT NN

3aBUCUMOCTb MEXy BelnuuHamu. [Ipumepnt
3aBHCHUMOCTEN MEKIY BEIMYMHAMU: CKOPOCTD,
BpEMs1, PACCTOSIHUE; IPON3BOAUTEIIBHOCTb,

[Hadaronarh 3aBUCHMOCTBh MEKy BETUUMHAMU. BbIpaskaTh 3aBUCUMOCTb MEX]TY
BEJIMUYMHAMU B IPOCTEHIINX CIydasx ¢ MOMOUIbI0 (OopMyI, TaOIuI, rpadHKoB.

Bpemsi, paboTa; 11eHa, KOJIHMYeCTBO, CTOUMOCTh
u Jp.

[Ipsimast 1 oOparHas MPOMOPLMOHAIBHOCTb.
[IpenacraBnenne  3aBUCHUMOCTEl B BHJIE

bopmyi.
['papuxu PSMOit u oOparHoit
IPONOPLUOHATIBHOCTH.

Pemenue 3a1a4 ¢ NOMOIIBIO TPOTIOPLIAM.
[IponopuronanbHOE I€IEHUE.

YCTaHOBUTB COOTBETCTBHE MEXKIY CIUHUIIAMHU U3MEPCHHS BEJIMYWH, CBSI3aHHBIX
3aBUCUMOCTBIO a = bc.

OnpeneasiTb BHUJI 3aBUCUMOCTH, IOJB3YSACh MaTE€MaTUYECKHM OIPEIEICHUEM,
(bopmynou, TabnuIen.

[AccaenoBaTh 3aBUCHMMOCTH peajbHBIX BEJWYHH Ui OCTPOCHUS 000OIIEHHOMN
(bopmyiibl a = bc.

Crpoutb Tpaduku MpsSAMOM U OOpaTHOW MPOMOPIHOHATHHOCTH B MEPBOM
KOOPIMHATHOM YIJIe, MOJIb3YysICh Ta0nuLel U GopMyInoi.

CocraBiasTh Tabnuiy U Gopmyiy no rpaduky 3aBUCUMOCTH BEIUYHH.
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ConyrcTByoniee mnOBTOpPeHMe. 3aJadyd Ha
JIeJIeHHe 4Yucia B JJAHHOM OTHOLIEHHH.
[Iponopunu. 3anaun Ha IBUKEHUE, TPOLIEHTHI
U cpefiHee apupMeTHUECKOE.

CBoiicTBa reoMeTpUYecKuX QUryp.
OkpyniieHre HaTypalibHbIX yucel. Pemenue
TEKCTOBBIX 3a/1a4 apU(PMETUIECKUM U
anredpandeckuM crocodamu

E’emarb 3aJlaud Ha MPOTNOPIHOHATBHBIE BETMYUHBI METOJOM IIPOIOPIUH.
axoauTh 1O TpaduKaM NPSIMON W OOpaTHOW MPOMOPITMOHAIBEHOCTH 3HAYCHUS
HEN3BECTHON aOCIMCChI, OpAMHATHI U K0d(HlIeHTa TPONOPIIUOHATEHOCTH.
I[eJII/ITb YucCJI0 B JAHHOM OTHOLICHMMU. Pemiatr TekcTOBBIE 3ala4u Ha
MPOMOPIMOHAIBHOE JIEJICHUE.

IIpeoOpa3oBbIBATH MIPOMIOPIIUH.

Pemarpb ypaBHEHHS METOIOM MPOMIOPIIUH.

PemaTpb 3a/1aun Ha JBMKEHHE, TIPOIICHTHI, CPETHEE apUPMETHIECKOE.
BINOJIHATH MPUKHIAKY H OLEHKY 3HAYCHHUI YUCIIOBBIX BBIPAKCHU, MPUMEHATH
pueMbI NPOBEPKHU pe3yibTaTa.

OKpyrasiTh IPOOH U MPOIIEHTHI, HAXOUTH MPUOTKCHUS THCEIL.

BIMOJHATHL COBMECTHBIC JCHCTBHSI C OOBIKHOBEHHBIMH U JI€CATUYHBIMU
poOsIMH.

CIMO0JIb30BATHh IPUEMBbI YCTHBIX M MMCbMEHHBIX BBIUMCIICHHIA.

CpaBHMBATBb BBIPAKXEHUS HA OCHOBE 3aBHCHMOCTEM MEXJy KOMIIOHEHTaMU M

e3yapTaTaMu apu(PMeTHIeCKUX IeHCTBUH.

elIeHHe TEKCTOBBIX 337]a4 METOJIOM JI0XOJI0B U PacXO/I0B.

ccaenoBaTh  CBOHCTBa TeoMmerpudeckux ¢uryp. Haxoautrs 3HaueHus
BBIPAYKEHU, COAEPKALIUX CTENIEHHU YHUCEIL.
[([IlpumeHsaTh TpaBWIa TMOBEACHUS KPUTUKA B KOMMYHUKAIMM U OIEHUBATH
YMEHHE MPUMEHATH TH MpaBuUiia B yueOHOU aesrenbHOCTU. [IpuMeHATH 3TanoH
[0 KayecTBy Y4Y€HHKAa CAMOKPUTUYHOCTh U OLEHUBATh YyMEHHE ObITh
CAMOKPUTHUYHBIM C OITIOPOM Ha 3TAJIOH
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PannonaabHbBIE
yncaa (53 4)

[lenbie yycia. TTonoxurenbHbIe u
OTpULATEIbHBIC YKCIIA, MOAYJIb YHUCIA.
UucimoBele mpoMexyTku. [eomerpuueckas
MHTEpIpeTanus MOLYJIA YUCIIA.
MHOXKECTBO  LIENIBIX  YHUCEI.
PALMOHAJIBHBIX YHCEIL.

[ [pOTHBOIIONOKHBIEC YUCIIA

1 Momynb. M300pakeHHe 4YMced TOYKAMHU
KOOPAMHATHOM IIPSIMOIA.

MHOkecTBO

ConyTcTBYyIo1Iee NOBTOPeHHUE. 3a/1a4 Ha
[TPOLICHTHI, ABUKEHHE 10 PEKE,
pornopuroHansHoe nejaenue. Cokpaiienue
npoOeii. J[BoliHbIC HEPABEHCTBA HA MHOXKECTBE
HATYpaTbHBIX YHUCET.

(CoBMECTHBIC JICHCTBUS C JICCATUIHBIMU U
OOBIKHOBEHHBIMU APOOSIMU

CCJIeI0BATH YMCIIOBBIE 3aKOHOMEPHOCTH, MMPOBOJAUTH YHCIOBBIE SKCIIEPUMEHTHI,
BLIIBUTaTh H 000CHOBBIBATH THIIOTE3bI.
0003HaYaTHL MHOXKECTBA HATYPAIBbHBIX, IIEJIBIX, PAIMOHATBHBIX YHCE.
YeTaHOBHTH B3aUMOCBSI3b MEKy MHOXecTBaMu N, Z, Q.
(0003HaYaTh MHOKECTBO PAIMOHATIBLHBIX YUCET TOUKAMHU KOOPAMHATHOM MPSMOM.
PMBOAMTH INPUMEPbI UCIOJIB30BAHUS B PEAJBbHOU JKM3HU MOJOXKUTEIBHBIX U
OTPUIATEIBHBIX YUCEI.
[A300paxkarh 1enble YUCa, MOJTOKUTENbHBIE U OTPUIATEIIbHBIC YMCIa TOYKAMU
Ha YMCIIOBOM IIPSMOM.
00603HaYaTh TIPOTUBOIOJIOXKHBIE YWCIA U MOIYJIh YHCIAa HAa MaTeMaTH4YeCKOM
SI3BIKE.
emaThb 33Ja4d Ha JBH)KCHHUE MO PEKE, MPOIEHTHI, MPONOPIHUOHAIIBHOE JEJIECHUE.
Cokpamars 1poOu pa3HbIMH CIIOCO0aMHu.

axXO0IMTh 3HAUYCHUS BBIPAKCHUM, COAEPKAIINX CTEIIEHN YHCEIL.
CocTaBJiSITh, YUTATh U YIPOIIATH BHIPAKEHUSI.
aXO[UTh 3HAYCHUE BBIPAKCHUM.

elIaThb HBOﬁHBIe HCPABCHCTBA HAa MHOKCCTBC HATYPAJIbHBIX YHUCCIIL.

PHMEHSITh IIPUEMbI YCTHBIX M MUCbMEHHBIX BBIYUCIICHUH.

bINNOJIHATH COBMCCTHBIC HeﬁCTBHﬂ C O6I>IKHOB€HHI)IMI/I U JOCCATUYHBIMHU
MpoOsSMU.
MopMyJIMPOBATH 1I€JIM aBTOpPA U MOHUMAIOIIETO MPU KOMMYHHUKALIUU B y4eOHOM
NMEesITEeNIbHOCTH, «CJAYIIATh) U «CJBINIATHY», 321aBaTh BOIIPOCH HA TIOHUMAaHUE U
yYTOUHEHHUE W OLEHWBATHL CBOC YMEHHE OTO Jiejarh (Ha OCHOBE NPHMEHEHUS
PTAJIOHA).

PHMEHSITh TIpaBWJIa TIOBEICHUS OpraHu3aropa B Y4YeOHOW NeATETBbHOCTH U

LIeHUBATh CBOC YMEHHE OBITh OPraHU3aTOPOM (C OTIOPOM HA ATAIIOH)
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CpaBHEHHE pAllMOHAIBHBIX YHCEIL.
ApudmeTrueckue IeiCTBUS C
panroHanbHbIMU Ynucaamu. ClioxeHue
PAaLlMOHAIBHBIX YUCE.

CBoiicTBa apupMeTHYECKUX JeHCTBUI.
PerieHne TeKCTOBBIX 3a/1au.

[ [pOTHBOMOIO)KHBIE YNCIIA U MOAYJIb.
ConyrcrByromee mnoBropeHue. (CBoiicTBa
CJIOKEHUS U YMHOXKEHH. Moyl yucna.

Koopnunarnas npsimasi. CpaBHeHUE
[TOJIOKUTENbHBIX Yucell. J[BOMHbIE
HEpaBEHCTBA. YIIPOILEHUE BbIPAKECHUI.
Oxkpyrinenue yncen. OTHOIICHHS 1
ponopiuu. TekcToBble 3a1aun.
Cronbuarble U KpyroBble IUarpaMMbl.

OpPMYJIMPOBATh  MNPAaBWJIA  BBYUCIEHHS  C  TOJOXKUTEIBHBIMH U
TPULATCIIbHBIMU  YUCJIaMH, HAXOAUTH 3HAYECHUSA YHNCIIOBBIX BBIpa)KeHHﬁ,
OZIepIKalNX JEHCTBUS C TIOJIOKHUTEIEHBIMHI U OTPUIIATEILHBIMU YHCIIAMH.
PUMEHSATH NPAaBWJAa CPAaBHCHHS, YNOPSA0YMBATH IIeNIbIC YHCIA; HAXOAUTH
OZIyJIb YUCIIa.

CTpouth TabIuIly 3HAKOB ITPH PACKPBITUU CKOOOK, 0003HAYAIOIINX TAHHOE YUCIIO

YUCJIO, IIPOTUBOIIOJIOXKHOC JAHHOMY.
CI0JIL30BATH TAOJIMUITY TIPH PACKPBITHH CKOOOK.
CpaBHUBATh pAIlMOHAILHBIC YHCTIA.
CkJaabIBaTh PaAIlMOHANLHBIC YHCIIA.

CI0JIb30BATh CBOMCTBA CIOKCHUS I panyoHaIn3anunu BBIYHCIICHHIA.
Al CbIBaTh anre6pqueCKy10 CYMMY U HAaXOJUTH €€ 3HAYCHUC.

PHUMEHSITh CBOMCTBA CJIOXEHMSI U YMHOXEHHs JUIsl IIPeoOpa3oBaHUs CyMM M
pousBeneHuid. Mcmonb30BaTh IeOMETPUYECKUN CMBICI MOAYJS 4YUCIA IIpH
€IICHUH YpaBHEHMH M HepaBeHCTB C MoayieM. CTpPOUTh pa3BETBICHHOE
[IpeieIeHue MOYJIS YUCIIA.
OnpenessiTh NPUHAMIEKHOCTh YHCIA MHOXKECTBY HATYpaJbHBIX YHUCEIN, LENbIX
UCeJl, PallMOHAJIbHBIX YUCEIL.

OTMmeuaTh pallOHAJIbHBIC YHMCJIa Ha KOOpI[PIH&THOﬁ HpﬂMOﬁ.
CpaBHI/IBaTb TTOJIOKUTECIIBHBIC YK CJIA.

UTaTh U yNpowAaTh BelpakeHus. HaxoauTh 3HaueHNE BBIPAKEHUI.
elIaTh JBOMHBIC HEPABCHCTBA HA MHOXECTBE HaTypajbHBIX uucel. Pemarb
3aJaud Ha JBWJKECHUE, INPOLECHTHI, NPONOPLHUOHAIBHOE [eJICHHUE. BBINOJIHATH
TeViCTBUS C MIPOCTEHITNMH anreOpandecKuMu 1poosMu. BBIMOTHATH COBMECTHBIE
eiCTBUSL C OOBIKHOBEHHBIMH M JIECATUYHBIMU Jpo0siMu. OKpPYHISITH 4HUCIA.
[PemraTs TekctoBble 3amaun. Pemiares ypaBHEHHsI M HEPAaBEHCTBA HA MHOXKECTBE
[esblx yrces. YuTare ctonduarbie U KpyroBble 1MarpaMMbl; HHTEPIPeTHPOBATh
[IaHHBIE; CTPOUTH cTojnOuarble auarpammbl. H3Biaekars HHpOpManuo U3
Tabnuil W JUarpaMM, HHTEPIPETHPOBaTh TaOMMYHBIE JaHHBIC, OIPEIEIATh
Har0O0JIbIlIee U HAUMEHBLIEE U3 IPEACTABICHHBIX JaHHbIX.

UTAaTh, 3alIUCHIBATH, IPe00pPa30BbIBATH OTHOLIEHUS U MIPOIOPLIUH.
I'l:’]pl/lMeHﬂTb (dbopMyIIbl IEpUMETPA U IUIOIIAIN MPSIMOYTOJIbHHUKA.
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Apudmernueckue NeNCTBUS C

palMoHaIbHBIMU YHCIIAMHU.
Borunranue panyioHaabHBIX YUCEN.
YMHOXKEHHE paliOHAIbHBIX

yucen. JleaeHWe  palMOHANBHBIX — YHCEIL.
Pacmrpenne MHOKECTBA HaTypalIbHBIX YUCEI
JI0 MHOXKECTBA II€- JIbIX, MHOXXECTBA LIEJBIX
YHCes 10 MHOKECTBA PallMOHAIbHBIX.
PanmonanbHOe 4YMCIIO Kak OTHOILEHHWE #/m,
IJ€ 1 — LEJIOE YUCIIO, M — HATypalbHOE.
[lozunmonnsle cucremsl cuucinenusd. Kaxue
Yyyciaa Mbl 3HAEM M YTO MBI O HUX 3HAeM WJIN

HE 3HAEM.
O cucremMax CUMCIICHUS.

ConyrcrBywoiee nopropenue. CpaBHEHUE U
CIIO)KCHHE palMOHAIBHBIX dYHcel. MeTox
po0 1 omuboK, MeTo1 Iepedbopa. YpaBHEHHS
¥ HEPAaBCHCTBA ¢ MOIyJeM. Pemenue 3amaq u
MOCTpOoeHHE TpadUKOB MPSMOM U OOpaTHOU
MPOTIOPITMOHAIBPHOCTH. 3a/1a4M Ha MacITad u
COBMeCTHYI0 padorty. [Iponopriun

OCTPOUTD ITPABHUJIO BEIYMTAHHA pallluOHAJIBHBIX YHUCECII.
BIYUTATDb pallMOHAJIBHBIC YK CJIa.
CI0JIb30BATh CBOMCTBA BIYUTAHUS JIJISI panuroHaJIn3al A BBIYHCIICHUI.

OCTPOUTD ITPABHUJIO YMHOXCHUSA pallMOHAJIbHBIX YHUCCII.
MHOKATh pallMOHAJILHBIC YU CJIA.

CII0JIL30BAThL CBOMCTBA YMHOXKCHUA AJI paiuOHAIN3allun BBIYUCJICHUH.
CTpouTh MPaBMUJIO JICTICHUS PALIMOHATIBHBIX YKces. Mcmosib30BaTh cBOiicTBa
NeNICHHS [T PAllHOHATM3AIMN BEIYHCICHHH.

CucTeMaTH3MPOBATH 3HAHUS O YUCIIOBBIX MHOXKECTBAX.

BanuchIBaTh YKCiIa B pa3HBIX cucTeMax cuucieHus. [lepeBoanTs uncna u3
OTHOW CHUCTEMBI CYUCIIEHUS B IPYTYIO.

CpaBHHMBATh W CKJAABIBATH PAllMOHAJbHBIC yucia. Mcmoab30BaTh YUCIOBYIO
[PSIMYTO JIJTsI CPABHEHUST YHCEIL.

elIATh YPAaBHCHHS U HCPABCHCTBA.

elaTh 3a7a91 METOJIOM MPO0 ¥ OMIMOOK ¥ METOJIOM Tiepebopa.

BINOJIHSITH COBMECTHBIC JICUCTBUS ¢ OOBIKHOBEHHBIMH U J€CITUIHBIMH
pOOSIMHU.

[PemaTh ypaBHEHUS ¥ HEpaBEHCTBA ¢ MOay/eM. PemiaTh 3a/1auu Ha IPSIMYO |
0OpaTHYIO TPOMOPITMOHAIIBHOCTD.

Ctpouthb rpaguku OpsMoi 1 00paTHON MPOMOPIIUOHATIEHOCTH.
elIaTh 3a7a41 Ha MacmTad, COBMECTHYIO padoTy.
anuchbIBaTh, YUTATh HATYPAIbHBIC YHCIIA.
elIaTh 3a1a4¥ METOAOM IIPOIIOPIIHH.

PUMEHSITb OTaJOH JIMYHOTO KayecTBa OTBETCTBEHHOCTh B
€sATEJIbHOCTH U OIeHMBATh CBOE YMEHHE ObITh OTBETCTBEHHBIM.
PUMEHSITh TIPaBHUJIA U NMPUEMBbl O€CKOH(DIMKTHOTO B3aUMOJCHCTBHS B y4eOHOI
esATEJILHOCTH U OIEHMBATh CBOE YMEHHE O€CKOH(MIMKTHO B3aUMOCHCTBOBATh

y4eOHOU
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bykBeHHbIE BbIpakeHUs. UucinoBoe 3HaYeHUE
OyKBEHHOI'O BBIPAKEHMS. YPaBHEHHE, KOPEHb
ypaBHeHHs.  HaxokaeHwe  HEW3BECTHBIX
KOMIIOHEHTOB ~apU(PMETUUYECKUX JEHCTBUM.
Pemrenne TEKCTOBBIX 3a/iad alreOpanvecKuM
CHOCOOOM. PackpsiTHe CKOOOK.
Koaddunuenr. ITonoOubIE cllaraeMble.
[lonaTne ypaBHeHus. PenieHue ypaBHEHUI.
Pemienue 3a1au METoI0M ypaBHEHUS.

ConyrcrByoniee mnoBTropenue. CrocoObl
pelienus YPaBHEHUM. JelictBus c
panMoHaIbHBIMU YUCJIaAMHU. Pemenue
YpaBHEHUH M HEPABEHCTB C MOJIYJIEM.
Coxkpatenue apobeit.

Pemenne TeKCTOBBIX 3a/4a4, COIEPIKIIUX
JaHHBIC, MPEICTaBICHHbIC B TAONMUIIAaX W HA
nuarpammax. [Toctpoenue oTpuanuii.

ACKPBIBATh CKOOKH B BBIPAXKEHUSX, COACPIKAIINX alTeOpandecKyro CyMMY.
OnpeneasiTb 1 HAXOAUTb KOXPPUIIUEHTHI.

MPOLIATH BBIPAKEHUS, NCTIONB3YSI MOHITHE «ITOJOOHBIE CIIaracMbIey.
CucTeMaTU3MPOBATH METO/IBI PEILICHHUS YPAaBHEHHIA.
BISIBUTH CBOMCTBA YPaBHEHHUS.
elIaTh yPaBHEHHUS METOIOM MIEPEHOCa ClIaraeMbIX.

EemaTb YpaBHEHUSI BCEMH U3BECTHBIMU CIIOCOOAMH.
elIaTh TEKCTOBBIE 33/1a4ul BCEX M3YYEHHBIX BUJIOB METOJIOM YPaBHEHHUS.

gbmo.mmn) JIEUCTBUA C pAllMOHAIBHBIMU YUCIIAMH.
elIaTh YPaBHEHUS U HEPABEHCTBA C MOAYJISIMU C IIOMOILBIO YUCIOBOM MIPSAMOU U
MCIIOJIb3YSl PA3BETBICHHOE ONPEICTICHUE MOJTYJIA.

[Pacmo3naBaTh Ha yepTeKax, pUCYHKAX CIIydyau B3AaUMHOI'O PACIOJIOKECHUS IBYX
[TPSIMBIX

300pakaTh C NMOMOIIbI0 YEPTEKHBIX MHCTPYMEHTOB HAa HEIMHOBAHHOW M
eTdaToil Oymare JBe IMepeceKaloluecs MpsMble, JIBE€ MapaljielibHbIe MpsSMBbIE,
TPOUTH MPSIMYIO, IEPICHANKYISIPHYIO JaHHOMN.
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Hap AJUICJIBHBIC U IICPIICHAUKYIISIPHBIC

psIMBIC.
CBOMCTBa TEOMETPHUCCKUX PUTYP

PUBOAMTH MNPHUMEPHI TAPAJUICTPHOCTH U TEPIEHIUKYISIPHOCTH TPSMBIX B
pOCTpaHCTBE.
PUMEHSITh PACIPEACTUTEIILHOE CBOMCTBO YMHOXCHHS ISl paIlMOHATU3AIUU
BIYUCIICHUI U YIIPOIICHUS BBIPAKCHUIN, COKPALIICHHS APOOECH.
CTpouTh MaTeMaTHYECKUE MOJICITH TEKCTOBBIX 3a/1a4.
CCJIeI0BATh CBOMCTBA TEOMETPUUECKUX (QUTYD.
CTpouTh BBICKA3bIBAHUS U UX OTPUIAHHE.
axoIUTh 3HAYCHHE YHCIIOBOTO BBIPAKECHHUS, COJIEP- HKAIIETO CTEIIEHU YHCET.
bIPAkKaTh 3aBUCUMOCTH MEXJ1y BeTManHaMu (hopmy- JIoii, Tabnuiiel, rpadukom.
CTpOI/ITb TOYKH, 3aBUCUMOCTH MCIKY BCIIMUYMHAMU B KOOPJAUHATHOM YTJIC.
CM0JIL30BaTh MH(OPMAIHIO, TIPEJACTABICHHYIO B Ta0JHIIAX, HA JUarpamMMax,
VUL PCIICHM A TCKCTOBBIX 3a/1a4 U 3a/1a4 U3 peaHBHOﬁ JKU3HU.
[[IpumensiTh paBuUia MOBEJACHHS apOUTpa B ydeOHOH 1eATeTbHOCTH U OLIEHUBATh
CBOE yMEHHE OBITH apOUTPOM (C OMOPOI HA ATAJIOH).
[[IpumensiTh 3dTANOH «JIpyx)0a» B Yy4eOHOH NEATETHPHOCTH M OLEHMBATH CBOC
yMEHUE OBITh JIOOPOKEIATEIIbHBIM, IPYKUTh B YICOHOU JCATEIBHOCTH.

[IpsimoyronpHast cucTeMa  KOOpIUHAT
[JIOCKOCTH  (JI€KAPTOBBI  KOOPJIMHATHI
[IOCKOCTH). Koopaunatst TOYKHU

MJI0CKOCTH, a0CIIMCCa U OpJIMHATA.
["padvKy 3aBUCUMOCTEH BEIUYHH.

Ha [O0OBACHATDL U NIJTHCTPUPOBATH MOHATHE Hp?[MOerJ'II)HOI\/JI CHUCTCMbI KOOpJAUHAT
Ha [Ha IIJIOCKOCTH, MCIIOJB30BaTb TEPMUHOJIOTHIO; CTPOUTH Ha I(OOpI[PIH&THOfI
Ha [[MJIOCKOCTH TOYKH H (bHprI)I 110 3aJIaHHBIM KOOpAWHAaTaM, HAXOAUTb KOOPAWHATHI
TOYCK.

|PaC]J.II/IpI/ITb 3HaHHWs O KOOPAWMHATHOM YTIJIC HA KOOPAUWHATHYIO ITJIIOCKOCTD.
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[locTpoeHne TOYKM 1O €€ KOOpJuHaTaM,
OTpe/IeJICHUE KOOPJAMHAT TOUKH Ha MJIOCKOCTH.
[ [prMepbl 3aBUCUMOCTEN MEKy BETUYMHAMM:
CKOpPOCTb, BpeMms, pacCTOsIHUE;
[POM3BOAUTEIHLHOCTh, BpeMms, paboTa; IieHa,
KOJIMYCCTBO, CTOUMOCTDB U AP.

ConyTcTByIOIIlee NMOBTOpPeHHE. YPaBHEHUS U
HepaBeHCTBAa ¢ moayneMm.  IIponmopoumn
(mpeoOpa3oBaHMEe M pEIICHHWE  3ajad).
[loctpoenne  orpuuanus. Jloka3aTenbCTBO
BbICKa3bIBaHUM. JleMcTBUs ¢ paloHaIbHBIMU
urciamu. @DopMyna JIeI€HHS C OCTaTKOM.
[TpeoOpa3oBaHne OYKBEHHBIX BBIPAKCHUN

OT1imyaTh QYHKIMOHATIHHYIO 3aBUCUMOCTh OT He(DyHKIIMOHATLHON 3aBUCIMOCTH.
elIaTh YpaBHEHUS U HEpaBEHCTBA ¢ MoxysieM. Pemare 3a1aun MeTogoM
pPaBHEHU.
elaTh 337a4y METOJIOM ITPOTIOPLIUH.
peodpa3oBBIBATH NPOIOPIUH.

Ctpouth GopMyssl U rpadUKH 3aBUCUMOCTEH MEXKTy BETMIMHAMM.
peodpa3oBhIBATh OYKBEHHBIE BHIPAYKCHHUS.

CTpouTh OTpUlIaHKE, J0KA3bIBATH 1 ONIPOBEPraTh BbICKa3bIBAHMUS.

BIIOJIHATH JICHCTBUS C pallMOHaIbHBIMU ynciamu. [lpuMensaTtey Gpopmyity

NICJIEHUS C OCTATKOM JJISl PEIIEHUS IPAKTUYECKUX 3a1a4.

[Mcnmonb3oBaTh anropuT™ MEpBUYHOIO NPUMEHEHHUS HOBOTO 3HAHMSI M OLEHHTh

CBOE YMEHHE MCIIOJIB30BATh AJITOPUTM IIPUMEHEHMSI HOBOTO 3HAHMS.

(DJ1eMEHTHI JIOTUKHU.

[TonsiTe noruyeckoro cienoBanusi. OOparHbie
Y TBEPIKICHHUSL.

CnemoBaHue W PaBHOCHIIBHOCTD.
CneioBaHuE U CBOMCTBA NpeAMETOB. Teopema,
oOparHas nanHou. [lonsTue o
PAaBHOCUJIBHOCTH, CJI€I0BaHUH, yIIOTpeOIeHne
ITOTMYECKUX CBSI30K:

«eciu... mo...», «8 Mom U MoIbKO 8 MOM
cryuaey.

ConyrcrByomiee mnoBropeHue. lIpusHaku u
cBoiicTBa nenuMocTh. CriocoObl HaXOXKIEHUS
HOK, HO/l. 3anaun Ha npoueHtsl. ®opmyisl
00bEMA U IIJIOMIAAN IOBEPXHOCTH

Y TOYHUTB TEPMUH «ONPEACIICHUS TIOHATHIN), UX CBOMCTB U MPU3HAKOB.
CTpouTh U J0Ka3bIBATH PABHOCUILHOCTh YTBEPKICHUH.

CTpouTh OTpUIIaHKE CIEOBAHUS U OOPATHOTO YTBEPKICHHUS.
BanucbIBaTh OTPUIIAHUS HA MATEMATUIECKOM SI3BIKE.

[Acmob30BaTh CBOMCTBA ACIIMMOCTU W TMPU3HAKHW JCIUMOCTH JIs1 PCIICHUA
npaktudyeckux 3agad. Haxomurs HOJ[ m HOK HaTypanbHBIX 4yucenl pa3HbIMHU

crroco0amu.
[MccaemoBaTh yCI0BHS JEIUMOCTH Ha 4 U 6.
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[IPAMOYTOJIBHOTO ITapaJuICJICIIUIICAA. I[CflCTBHSI
C pallMOHAJIbHBIMU YK CIIaMHU

cciIeoBarb, 00CyKaaTh, (opMyaupoBaTh HW O000CHOBBIBATH BBIBOI O

€THOCTU CYMMBI, MPOMU3BEICHUS: JIByX YETHBIX YHCEl, JABYX HEUETHBIX YHCIIE,

€THOTI'O M HEYETHOT'O YUCEL.

elIaTh YpaBHEHUS U 33/1a4d METOJIOM YpaBHEHUH.

elIaTh 337a4l Ha IPOLEHTHI.

BIYUCIATH MO (opMyaamM 00beM M IJIOLIAAb MOBEPXHOCTH MPSMOYTOJIBLHOTO
apaJsiesienure/1a, NCIoIb3ysl COOTBETCTBYIOIIUE (POPMYIIBI.
[BeImoiHATHL Bce NEHCTBUS ¢ palMOHaIbHBIMU yuciamu. [lpuMeHsTH anroputM
ONpeie/ICHUs] MECTA 3aTPYHEHUS] B KOPPEKIIUOHHOM JEATENIbHOCTH U OLleHUBATH
CBOE YMEHHE 3TO JieJaTh (Ha OCHOBE MPUMEHEHHSI 3TaJIOHA)

I'eomeTpus (40 1)

Onpenenenus. HamsgHele npencraBiaeHUs o
reoMeTpUYecKux (urypax: mpsiMasi, OTPE3OK,
jTyd,  yroia, JiOMaHas,  MHOTOYTIOJbHUK,
OKPY>KHOCTb, KPYT.

B3anumHOe pacroyiokeHue JBYX IPSMBIX.

[TpeyroybHUK, YETBIPEXyTOJIbHUK,
[TPSIMOYTOJIBHUK, KBAJPAaT.
[ Ipumepsl YETBIPEXYTOJIbBHUKOB.

[TpstMOYTONBHUK, KBaJpar: CBOWCTBA CTOPOH,
YIJIOB, JUAroHajen.

Bunbl  TpeyroJlbHUKOB:  OCTPOYTOJIbHBIMH,
[TPSIMOYTOJIbHBIM, TYIOYTOJIbHBIM,
paBHOOEIPEHHBIN, PABHOCTOPOHHU.

CTpouThb OnpeeNneHusi FeOMETPUUECKUX (PUTyp Ha TUIOCKOCTH.
BIIOJHATH PUCYHKH 110 ONPEAETICHUSM.
POBOAUTH JI0KA3aTEIbHBIE PACCYKCHHUS CBOWCTB T€OMETPUIECKUX OOBEKTOB.
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Pucynku u ompeneneHus reoMeTpUUYECKUX
nousaTuil. CBoiicTBa reoMeTpudecKux Quryp.

ConyTcTByI011€ee MOBTOpPeHne. Bunr
TPEYroJbHUKOB. DOpPMYIIbI IEPUMETPA U
IJIOIIAAN IPSMOYToJibHUKA. [lecTBUA C
palMOHAJIbHBIMU YUCIIaMU. 3a7ja4i Ha JpooH,
MIPOIICHTHI, OTHOBPEMEHHOE JIBHYKCHHE H
JIBIKEHUE TI0 PeKe

acno3HaBaTh, U300pakaTb OCTPOYIOJIbHBIM, MPSMOYTOJBHBIN, TyHOYTOJIbHBIH,
aBHOOEIPEHHBIN, PABHOCTOPOHHUH TPEYTOJbHUKH.
BIYMCJIATH NIEPUMETP MHOTOYTOJBHUKA, TUIOIA (b MHOTOYTOJIbHUKA pa30OueHneM
a TpsSMOYTOJIbHUKH, HA PaBHbIE (PUIYpBI, UCIIOIB30BaTh METPUUECKUE €IUHUIIBI
3MEPEHHUsI IJIUHBI U TUTOIIAIH.
aUCLIBATL (POPMYJIBI: IIEPUMETPA U IUIOLIAAM IPSAMOYIOJIbHUKA, KBaJpara;
JIUHBl OKPY)KHOCTH, IUIOHNIANN KpYra; BBINOJIHATH BBIYMCIACHHSA 110 JTHUM
(bopmyam.
CTpOUTD JIOrNIECKOe ClIe/IOBAHHE.
BINOJIHATH BCE JIEUCTBUS C PAllMOHAJIbHBIMU YHMCIIAMH.

elIaTh YPaBHEHUS U 33/1a4¥ METOZIOM ypaBHeHUs1. Pemars 3a1aun Ha po0u,
[TPOLICHTHI, OJJHOBPEMEHHOE JIBM>)KEHHUE U IBUKEHUE IO PEKeE.
[[IpuMeHsITH aNTOPUTM CAMOKOHTPOJISL B y4e€OHOW AESTENbHOCTH U OLEHHUBATH
CBO€ YMEHHE 3TO JiesiaTh (Ha OCHOBE MPUMEHEHHUS 3TAJIOHA).

1300paxeHne reoMeTpuueckux ¢uryp Ha
HETMHOBAaHHOW Oymare ¢ UCHOJIb30BaHHEM
[IAPKYJIS, TUHEHKH, YTOJIbHUKA, TPAHCIIOPTHPA.
3aja4n Ha OCTPOECHUE. 3aMedaresibHbIe TOUKU
B TPEYTOJLHUKE.

[A300pakaTe Ha HETMHOBAaHHOW M KJIETYATOH OymMare C HCIOJIb30BAHUEM
YEPTE)KHBIX MHCTPYMEHTOB YETBIPEXYTOJbHUKU C 3aJaHHBIMU CBONCTBAMM: C
MapajiebHBIMU, TEPIEHAUKYISIPHBIMU, PAaBHBIMU CTOPOHAMHU, MPSIMBIMU YIJIaMHU
1 71p., paBHOOeApeHHBIH TpeyronbHuK. Ilpeanarate um 00cykaaTh C€HOCOOBI,
AJITOPUTMBI IOCTPOCHUS.

CTpouThH OTPE30K LIUPKYJIEM U JIMHEHKON, paBHbII TaHHOMY.

CTpouTh yrosl HUpKYJIEM U JIMHEUKOU, PaBHBIN JAHHOMY.

/lesiMTh OTPE30K MOMN0JIaM IUPKYJIEM U JIUHEHKOM.
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ConyrcTByomiee mnoBropenme. JleiictBus c
palMOHAIIBHBIMUA 4YKclIaMu. Pemienune 3anau
METOZIOM ypaBHEHHUs. 3ajaud Ha Jpoow,
[IPOLICHTHI, OJHOBPEMEHHOE [BHXEHUE U
VIBUXKCHUEC 110 PCKE

CTpouTth OMCCEKTPUCY yIIia IUPKyIeM U TuHelkod. CTPOUTDH MEePIEeHAUKYIISP
Uepe3 TOUKY K MPAMOU LUPKYJIEM U JIMHEHKOM.

CTpPOUTH TPEYTroJbHUKH 10 JAHHBIM 3JIeMEHTaM. BBINOIHATH reOMETpUYECKUE
[MOCTPOEHUS IIUPKYJIEM U JTHHEHKON KaK CPEeICTBOM HUCCIIeI0OBaHHS CBOWCTB
FEOMETPUICCKUX OOBEKTOB.

CTpouTh LIMPKYJIEM U JTUHEHKOMN 3aMevareIbHbIe TOUKU B TPEYTOJIbHUKE.
BINOJIHATH BCE JICHCTBUS C palliOHAIbHBIMU YHCIIAMHU.

elIaTh YpaBHEHUS U 33/1a4d METOZIOM ypaBHeHus. Pemars 3agauu Ha 1poow,
[TPOLICHTHI, OJHOBPEMEHHOE JIBXKEHHE U JIBUXKEHUE TI0 PEKe.

[Acnonb30oBaTh mpHeMbl MOTANICHHUs] HETAaTUBHBIX AMOLUN MpH padoTe B TPyIIIe,
[ape ¥ OLeHUBATh CBOE YMEHHE 3TO JiejaTh (Ha OCHOBE MPHUMEHEHUS 3TajOHA).
[AccnenoBarh, NCIONB3ys IKCIEPUMEHT, HAOMIOIEHIE, MOJISTHPOBAHKE, CBOICTBA
MpsIMOYTOJIbHHMKA, KBajapaTa, pa3OuBaThb Ha TpeyroiabHUKU. (O0CHOBBLIBATD,
ONPOBEPraTrb C IOMOIIBIO KOHTPHPUMEPOB YTBEPKIACHUS O MPSIMOYTOJIbHHKE,
KBaJlpare, pacno3HaBaTh BEPHbIC U HEBEPHBIC YTBEPKIACHMUS.

[eomeTpuuecKue Tena U X U300paKeHHs.
Muororpanauku. Tena

BpaICHUSL.

[TpsimoyronpHBIA  mapajuienenumnen,  Kyo,
[pru3Ma, MmupamMujia, KOHYC, HWIMHIAP, HIap H
chepa. M3o0paxeHne MNPOCTPAHCTBEHHBIX
buryp.

Pacno3HaBaTh Ha uyepTexax, pPHUCYHKax, OMUCHIBATH MHUPAMUIY, [PHU3MY,
WIMHIpP, KOHYC, IIap, M300paxaTh HUX OT PyKHU, MOAEJMpPOBATh U3 Oymaru,
IUTaCTHIIMHA, MTPOBOJIOKH U Jip. IIpMBOAMTH NpUMepbl 00bEKTOB OKPYKAIOIIETO
MUpa, UMEIONX (POPMbI Ha3BaHHBIX TEJI.

Hcnonb3oBaTh TEPMHUHOJIOTUIO: BEpPLINHA, peOpo, TpaHb, OCHOBAaHUE, BBHICOTA,
paanyc v quameTp, pa3BepTKa.
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[Tpumepb! pa3BepTOK MHOTOTPAHHHUKOB,
WIMH/pA U KOHYCA.

[Ipumepsl ceueHnii. MHOTOTpaHHUKH.
[Tpumepsl pa3BepTOK MHOTOTPAHHUKOB,
IWJIMHPA U KOHYCA.

[Ipaktuyeckast pabora «Co3manue Mopenei
OPOCTPAHCTBEHHBIX  ¢uryp (u3 Oymaru,
MIPOBOJIOKH, TUIACTHJIMHA U JIP. ).

ConyrcrByromee nopropenune. CokpaieHus
npo6eii. IlpuBenenue npobeit k oOmemy
3HaMeHaremo. [IpeoOpa3oBaHre OTHOIICHUI.
Pemenne 3amad METOAOM — MIPOMOPLIUH.
B3anmocBs3b MEXITy BEIIMYMHAMM,
3aJaHHBIMH (POPMYIION, TAOIUIIEH, TPaPUKOM.
Jlornueckoe cienoBaHue

II/I3yanL, UCTIONB3YS DKCIIEPUMEHT, HAOIIOEHNE, U3MEPEHHE, MOICIMPOBAaHUE, B
TOM YHCJIE€ KOMIIBIOTEPHOE, 1 OMUCHIBATH CBOMCTBA HA3BAHHBIX Tell, BHISIBJISTH
CXOACTBA W PA3JIMUMS: MEXIYy MUPAMUIION U TPU3IMOMN; MEXKIY LHIUHIPOM,
KOHYCOM U IIapOM.

[Pacmo3naBarhb pazBepTkH napasuienenurena, Kyoa, mpu3Mbl, MUPaMHIbI, KOHYCA,
ATUHAPA; KOHCTPYMPOBATH JIaHHbIE TEJIA U3 Pa3BEPTOK, CO3/IaBATh UX MOICIIH.
Co3naBaTb MoOJeJM TPOCTPAHCTBEHHBbIX (Guryp (u3 Oymaru, NPOBOJIOKH,
[IaCTHJIMHA U JIP.)

3MepSATh HA MOJJISIX: UTHHBI peOep MHOTOTPAHHUKOB, THAMETP LIapa.

CTpouTh NpOCTEUIINE CEUEHUS TEIL.
CTpPoOUTH MPOESKINH MPOCTEUIITUX TEJL.

PUMEHSITh TEOPEMBI JIETUMOCTH M MPU3HAKU JIETUMOCTHU JJIsl pallMOHAIU3alun
pruuciieHnit. Cokpamars 1podu pa3HbBIMH CIIOCOOaMU.
PHUBOAUTH ApOOH K 001IEMY 3HAMEHATEITIO.
UTaTh, 3aNIUCHIBATH, NIPe00pPa30BbIBATH OTHOLICHUS.
elaTh 33Ja4y Ha MacTao.
UTAaTh, 3aIMCHIBATH 1 NPe00Pa30BbIBATH POTNOPLIUH.
elaTh 337a41 METOJIOM ITPOIIOPLIUH.
OnpeneasiTb B3aUMOCBSI3b MEXK/y BETHUYUHAMHU, POPMYIION, TAOIUIICH,
rpaduKoM.
I(RETpOI/ITL JIOTUYECKOE CIIEZIOBAHUE.
BINOJIHATL BCE JEHCTBUSA C paUUOHAIbHBIMH 4yuciaamu. Mcmosb3oBarh
OCHOBHBIE CIIOCOOBI BKJIIOUEHUS HOBOTO 3HAHUS B CHCTEMY CBOMX 3HaHUM M
OLICHUBATh CBOEC YMEHHE 3TO JieaTh (Ha OCHOBE IPUMEHEHHsI 3TaJIOHA)

Jimaa  otpeska, JsomaHoil.  Ilepumerp
MHOTOYTOJIbHUKA.

Enuannel  u3mepenus JuiMHbl.  M3Mepenue
JUIMHBl ~ OTpE3Ka,  IMOCTPOCHUE  OTpe3Ka
3aJaHHON JUIMHEI C HOMOIILIO

YTOUHMTH OOMIMI MPUHIMI U3MEPEHUS BEIMYUH, 3aBUCUMOCTb M3MEPEHUN OT
BbIOOpA €TMHUILIBI H3MEPEHUSI.

CucreMaTu3npoBaTh IPEICTaBICHUS 00 M3MEPEHUH T'€OMETPUUYECKUX BEIUYUH
— JUTMHBI, TUTOIIAH, 00beMa, Mephl yIJa.
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JUHEHKU. Bunubl yIimoB: OCTpBIM, NPsSMOH,
TYIOM, pa3BepHyThIM. [ pamycHas mepa yria.
H3MepeHre U NOCTPOEHHE YITIOB 3aJaHHOM
rpasyCHON Mepbl C NOMOLIBIO TPAHCIOPTHUPA.

[lonarne rtomanu  QUTYpH;  SOUHHIEI
U3MEPEHHUS IUIOIANIHN.
[Inomane  NpAMOYIOJIBHHKA, KBaJpara.

Pa3pesanue u cocrtaBieHHE reOMETPUUECKHUX
¢uryp. Ilonstue oObeMa; equHMIBI 0OBEMA.
O06beM NPAMOYTOJILHOTO Mapajlieienuresa,
KyOa.

ConyrcrByomiee mnoBropeHue. Dopmyibl
nepuMerpa M IUIOUIaJHd IPSMOYTOJbHUKA.
[TpubnmxeHHOe M3MEpeHue Iomaau GuUryp.
[TapannenbHble u MePIEeHIUKYISPHbIE
npsimble. PaccTossHue MEXy JBYMSI TOUKAMH,
OT TOYKM 10 mnpsiMoi. IIpumepsl mpsmbIX B
IIPOCTPaHCTBE. @opMynbl  HaxOXKICHUS
IIonaau ITOBEPXHOCTH u o0beMa
IPSIMOYTOJIBHOTO Tapaijiesienunena 1 Kyoa,
JUIMHBI OKPYXKHOCTH M IUIOLIAJW KpyTa.
[TocTpoenue u U3MepeHne yIjioB ¢ MOMOUIbIO
TpaHCIOPTHPA. Pemenue YpaBHEHHU.
Jlornueckoe cnegoBanue. KoopaunatHas
10CcKOCTh. [loHsITHE MOAYIIs uncaa

IPemaTb 3aJja4M, MCIONb3ysd (GOpPMYJbl HAXOKICHUS IMEepUMeTpa U IUIOIIAIU
MpsIMOYTOJbHMKA W KBaapara. Pacmo3HaBaTb B~ MHOTIOYToJbHHKaX
MEPIEHIUKYIISPHBIE U NapajljiesbHble cTOpoHbl. M300pamkaTh MHOTOYTOJIBHUKH C
[1apaJIICIbHBIMU, IEPIEHIUKYIIPHBIMU CTOPOHAMMU.

[HaxonuTh paccTosiHue Mexay AByMs TOUKAMM, OT TOUKH /10 IPSIMOM, B TOM YHUCIIE
MICTIOJIB3YsI LU(POBBIE PECYPCHI.

[Mcnonb3oBarh npudankeHHoe M3MepeHHMe JUIMH U IUIOIAJCH Ha KieTyaToi
Oymare, IpUOIMKEHHOE U3MEPEHNE ITTMHBI OKPY>KHOCTH, TUIOLIAAN KPyTa.
[Pemiary 3amaum, ucnonb3ys (OpMYNbl HAXOXKICHHS IJIOLIAAM MOBEPXHOCTU U
00beMa MPSIMOYTOJILHOTO Mapasiiesienunena 1 Kyoa.

ELIBOI[I/ITB (hopmyJry oObemMa MPsIMOYTOJILHOTO MapalieenuIesa.

BIYMCIATh MO0 Gopmyaam: o0beM NPSIMOYTOJIBHOTO IMapajulesenuiesna, Kyoa;
MICTIOJIB30BaTh ~ €MHUIBI  M3MEpPEeHHs 00beMa; BBIYMCJIATH O0BEMBI Tell,
COCTaBJICHHBIX M3 KyOOB, MapajijIesICNUIEIOB; pellaTh 3a/1a4d C pPeabHbIMU
TaHHBIMU
[Pemiaty 3amaum, ucnonblys GOpMyIbl HAXOXKIEHUS JJIUHBI OKPYKHOCTH H
[I0L1a1 Kpyra.

Crpoutrs ¥ M3MepATb YIIBI C IOMOINBIO TPAHCIOPTUPA, B TOM YHUCIE B
MHOTOYTOJIbHUKE.
BINOJIHATH JCHCTBUS C IMEHOBaHHBIMU YHCIaMU. 3alIUCHIBATD, YNTATD,

npeodpa3oBbIBATh BhIpaxeHus. Pemars ypaBHeHuUs.
CTpPONTB JIOTHYECKOE CIIEJOBAHUE.

CII0JIL30BATH [TOHATHE MOJYJISl YUCIIA JUUISl PELICHUs] PAKTUYECKUX 3a/ay.
CTpouTh QUryphl Ha KOOPIAUHATHON TNIOCKOCTH. BBINMOJIHATH BCe JeicTBUS C
ALMOHAJIbLHBIMU YK CIIAMHU.
PUMEHSATH AJITOPUTM KJIACCU(PHUKALUU ¥ OLEHMBATh CBOE YMEHHE JTO JeNarb
(Ha OCHOBE NMPUMEHEHHSI 3TAJIOHA)
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[MonsTue o paBenctse ¢uryp. LlenTpanbhas,
0CeBas U 3epKajbHasi CHMMETPUHU.
[TocTtpoenue CUMMETPUYHBIX buryp.
ITocTpoenue napkeToB, OPHAMEHTOB, Y30POB.
Kpacora u cummerpus. IIpeoGpa3oBanue
IIJIOCKOCTH.

[IpaBunpHbIE MHOTOYTONIBHUKU. [IpaBuibHbIE
MHororpaHHukH. [Ipaktuueckass ~ pabora

«OceBas CUMMCTPUS.
CI/IMMCTpI/ISI B IIPOCTPAHCTBE.

ConyTtcTByloliee mnoBTOpeHHe. Pa3BepTku
MHOTOTpaHHUKOB. Jlormdyeckoe cienoBaHue,

oOparHoe YTBEPKACHUE, OTpHUIIaHHE.
PaBHOCMIBHOCTE  yTBepxkaeHus. Pemenue
ypaBHeHUM.  PemieHue — ypaBHEHMH — U

HCPABCHCTB C MOAYJICM. Brruncienue
CTCIICHHU 4HCJIa. HeﬁCTBHH C pallMOHAJIbHBIMHA
qucjiaMu

IPaClI03HaBaTI> Ha YepTexax M W300paKeHUSX, H300paxKaTh OT PyKH, CTPOUTH C
MOMOIIbI0  MHCTPYMEHTOB  (Gurypy (OTpe3oK, JIOMaHyl, TpPEyroJbHUK,
[PSIMOYTOJBHUK, OKPY>KHOCTb), CHMMETPUUYHYIO JIaHHON OTHOCHUTENIBHO HPSMOH,
TOYKH.

[Haxoquts mpumepbl cuMMeTpuM B OKpykawmem Mmupe. MopenupoBars u3
Oymaru aBe (UTypbl, CAMMETPUYHBIE OTHOCUTEIIBHO MPSMON; KOHCTPYHPOBATh
reoMeTprudecKrue KOH(GUTYpaliu, UCTOIb3ysl CBOMCTBO CUMMETPHUH, B TOM UHUCJIE C
[MOMOIIBIO [IU(GPOBBIX PECYPCOB.

[AccaenoBaTh cBoiicTBa M3YyYEHHBIX (QUTYp, CBA3aHHBIE C CHMMETpPUEH, HCTIONb3YS
HKCIIEPUMEHT, HaOJIOIEHUE, MOICTUPOBAHNUE.

O00CHOBBIBaTbh, ONPOBEPrarb C IOMOIIbIO KOHTPIPUMEPOB YTBEPXKICHUS O
CUMMETPHH PUryp.

Crpoutb TOYKHM, (UIYpbl, CHMMETPUYHbBIC JAHHBIM, C MOMOIIbIO IMOBOPOTHOM
CUMMETPHUH, C IOMOLIBIO LIUPKYJI U JIUHEHKH.

CTpouTh TOYKH, (PUIYpBI, CHMMETPUYHBIE JAaHHBIM, C IOMOILIBIO IEPEHOCHOU
CUMMETPHUH, C IOMOLIBIO LIUPKYJI U JIUHEHKH.

CTpouTh C MOMOUIBIO LIUPKYJIS U JINHEHKH ITPaBUIIBHBIE MHOTOYTOJIBHUKH.

CTpouTth MOJIeI MHOTOTPAHHUKOB, UCIOJIB3Ys pa3BepTku. CTPOUTH JOrHUECKOe
ClefoBaHHe, oOOpaTHble YTBEp)KACHUs, oOTpulanus K HUM. CTpouTh

PABHOCHUJIBHBIEC YTBEPKICHMUS.
gemaTb ypaBHEHHUS.

elIaTh TEKCTOBBIE 3a/1a4l METOAOM ypaBHeHUH. Menoab30BaTh NOHATHS MO
[IPY PEILICHNN YPAaBHEHUH M HEPABEHCTB, CONEPIKALUX MOYIIH.
Elaxomnb 3HaYE€HHE YHMCIOBOTO BBIPAKEHMS, COAEPKAIIETO CTENEHU YUCEL.
BINOJIHATBL BCE JACUCTBUA C palMOHAJIBHBIMM 4Hciaamu. IIpuMeHsTh anroputm
MpoBeneHNs] pedIeKCuu CBOEH AEATENbHOCTH M OLEeHHBATh CBOE YMEHHE 3TO
ienaTh (Ha OCHOBE MPUMEHEHHsI STaJIOHA)
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IToBTOpEHUE

HOBTOpCHI/Ie OCHOBHBIX MOHSITHH M METOJIOB

bIYUCIATD 3HAYCHUA Bpra)KeHHﬁ, COACPIKAIIUX  HATypaJbHBIC, IICJIbIC,

KypcoB 5 W 6 KiaccoB, 0000IIEHHE U [OJOKUTEIbHBIE U OTPUIIATEIHHBIC YKCIIa, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH,

ccTeMaTu3alus 3HaHUH

BITOJIHATH IPE0OPA30BAHUS YUCEN U BBIPAKECHHIH.
bIOMpPaTh CHOCO0 CPAaBHEHUS YHCEN, BBIYMCICHUH, NMPUMEHATH CBOMCTBA
PUPMETHIECKUX ASHCTBUM /U1 pallMOHATM3AIUN BEIYUCICHHMN.
eIIaTh 3224 U3 PEAJIbHOM KU3HH, IPUMEHATh MATEeMATHYeCKHe 3HAHUSA [
€IICHUs 3a/1a4 U3 JPYTUX NPEIMETOB.
eliaTh 3aJa4d Pa3HbIMH CHOCO0AMH, CPABHUBATb, BbIOMPATh CIOCOOBI
eIICHUS 3a/1auH.

OcylmecTBIATL CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUM U CaMOIPOBEPKY
€3yJIbTaTa BEIYUCIICHHN.
OBTOPSATH U CUCTEMATU3UPOBATH MOTYUYEHHbIE 3HAHUS.

I[IpuMeHSITh U3YYCHHBIE CIIOCOOBI ICUCTBUMN AJIs PEIICHUS 3a7a4 B THIIOBBIX
W TIOMCKOBBIX CHUTyalUsiX, 000CHOBBIBATH MPABUIBLHOCThH BBIIIOJIHEHHOTO
EHCTBUS C MOMOIIBI0 00paIleHus K 00IeMy MpaBuy.

ITomaroso KOHTPOJIHPOBATH BBINOJIHAEMOE nelicTue, npu
HEO0OXOMMOCTH BBIAABJIATH IPUUUHY OIINOKH U KOPPEKTHPOBATH €€.
CoOuparnb UH(POPMALIUIO B CIIPaBOYHOMN JUTEpaType,

WHTEPHET-UCTOYHNKAX.
Padorars B rpymnmax: pacnpedeisms POIU MEKIY UICHAMH TPYIIIBI,
nianuposams padoOTy, pacnpedensimv BUIbI PaldOT, onpeodensimv CPOKH,
npedcmasnsims Pe3ylbTaThl C MOMOIIBIO COOOIIEHUH, PUCYHKOB, CPEICTB
UKT, oyenusamsv pe3yabrar paboThI.

CucTeMaTU3MpPOBaTh CBOW JIOCTH)KCHUS, MPEICTABIATH WX, BBISIBJISITH
CBOM MPOOJIEMBI, IJIAHUPOBATH CIIOCOOBI UX PEIICHHUS.

KoHTposibHBIE pPabOTHI Kypca MaTeMaTHKH 6
KJjlacca

[IpuMeHSITH U3YYCHHBIE CTIOCOOBI ICUCTBUN JJIsI PEIICHUS 3a7a4 B THITOBBIX
Y TMIOMCKOBBIX CUTYalIUsIX.

KoHnTposmpoBaTs NpaBUIbHOCTh U MOJHOTY BBIITOJIHEHUS U3yUYEHHBIX
CII0CcOo00B IEHCTBUIA.

BoisiBASI TS NPUYMHY OMMOKHA U KOPPEKTUPOBATH €€, OIEHUBATH CBOIO

paboTy.
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YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHOUECKOE OBECIIEYEHHUE
INPUMEPHOM PABOYEM ITPOI'PAMMBI KYPCA

[Iporpamma
JI. T. Ilerepcon. Maremaruka. [Iporpamma 5-6 «Yuych yuutbcsi» o 00pa3oBaTeIbHOM
CUCTEME JEATEIBHOCTHOTO METOAA.

YueOHukKH

1. T. B. Jopodees, JI. I. [lerepcon. Marematrka «Yuych yuYuThcsa». YueOHHK. 5 kiacc. B
2 yacTx.

2. I B. Jopodees, JI. I. Ilerepcon. MaremaTtnka «Ydych yuuThCs». Y4eOHUK. 6

kjacc. B 3 gacrax.
CamocTosTenbHbIe U KOHTPOJIbHBIE paOOThI
1. M. A. Ky6pimeBa. CaMoCTOsITENIbHBIE U KOHTPOJIbHBIE PaOOTHI MO KypCy MaTeMaTHKH
i 5—6 xnaccoB «Yuych yuutbesa» JI. I Ilerepcon u ap.
2. Metononoruueckue ocHoBbl Kypea JI. I. Iletepcon. [lesTenbHOCTHBINM METO OOy4EHUS.
3. JI. T. Ilerepcon. Meroauueckue marepuayibl K ydyeOHHKaM MaTreMaTHKu ais 5—-6
KJ1accoB. MeTonn4eckue mocooust Ui yIuTes.
4. E. C. CmupHoBa. I'eomerpuueckas nuHus B yuyeOHukax [. B. Jlopodeesa, JI. T.
[Terepcon.
CueHapuu ypoKOB 10 TEXHOJIOTUH JI€ATEIbHOCTHOTO METOA
1. Maremaruka. 5 knacc. ClieHapuu ypoKOB 110 TEXHOJIOTUH IeATeIbHOCTHOTO Metona JI. I
[Terepcosn.
2. Maremaruka. 6 kinacc. ClieHapuu YpOKOB IO TEXHOJIOTUH AesiTeabHOCTHOrO Metona JI. I
[TerepcoHn.
3. JI. . Ilerepcon, U. I'. JlunarHukoBa. YCTHbIE yIpaKHEHHUS MO MaTeMaTuKe. S5 Kiacc.
OnexrpoHHas popMa y4eOHUKOB Kypca « YayCh yUUTHCSD)
1.Maremaruxka. 5 knacc I. B. lopogees, JI. I Ilerepcon. Maremarnka «Y4ych YUUTbCS.
VYuyebnuk. 5 kiacc. B 2 yacrtsax.
2. I B. Hopodees, JI. I Iletepcon. Marematnka «Yuych yuutbcsa». YueOHUK. 6 kiiacc. B
3 yacTax.
VY4eOHO nmpakTHYeCcKoe U yueOHO- JabopaTopHOE 000pyI0BaHUE
1. Habop, comepxxamuii reoMeTpudeckue Tena: KyO, map, KOHYC, MpsIMOYTOJIbHBIN
napaijiesIenumnes, TupaMuy, HUIHHID.
2. JlemoHcTpanmonHas onfdpoBaHHAs JIMHEHKA.
3. JIeMOHCTpalMOHHBIN YePTEKHbIN YTOIbHHUK.
4. J1eMOHCTpaMOHHBII LIUPKYJIb.
5. Ianerka.
6. /IleMOHCTpanMOHHBIA TPAHCIIOPTHUP.
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