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1.HJIaHl/IpyeMl>Ie pe3yJabTaTbl 0CBOCHHUS yqeﬁﬂoro npeamMera, Kypca.
5 kaace

PaGouast mporpamMma 1o MaTemaTruke paspaboTaHa Ha OCHOBE TpeOOBaHMH K pE3yJbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHOM TPOrpaMMbl C Y4YETOM OCHOBHBIX HANpaBJICHUH MPOrpamMM, BKJIIOYEHHBIX B CTPYKTYPY OCHOBHOMW
00pa3oBaTeNbHOM MpOrpaMMe IIKOJBI. padodas MporpaMma KOHKPETH3UPYET cojepkaHue TeM (pas3zenoB, TIiaB), HaéT
IpUMEpHOE paclpe/iesieHne yueOHbIX 4acoB 10 TeMaM (paszenam, IjlaBaM) U peKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh H3YYCHHS
TeM (pa3JielioB, I1aB) y4eOHOro Kypca ¢ y4€TOM MeTanpeIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTMKH yuyeOHOro nporecca,
TICUX0JIOTO-(M3HOJIOTMYECKUX U BO3PACTHBIX OCOOCHHOCTEH Y4aIinuXcsl.

JInyHOCTHBIE:

e (dopMHpOBaHHWE OTBETCTBCHHOTO OTHONICHHS K YYCHHUIO, TOTOBHOCTU U CIIOCOOHOCTH O00YYaOUIUXCSA K
CaMOpPa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHBAIMU K OOYYCHUIO U MO 3HAHUIO, BEIOOPY
JnanpHeiero oopa3oBanus Ha 0a3e OPUCHTUPOBKH B MUpE mpodeccuii u mpodecCuoHaTbHBIX
MPEeaMOYTCHUH, 0OCO3HAHHOMY MTOCTPOCHHUIO HHIUBUIYaIbHON 00pa30BaTEIbHON TPACKTOPHH C YIETOM
YCTOWYHBHIX TO3HABATEIBHBIX HHTEPECOB;

e  (¢dopMHpPOBaHHE IEIOCTHOTO MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO0 COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH H
0O0IIECTBEHHOM MPAKTHKH;

e  (¢dopMHpOBaHWE KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIICHUH M COTPYJHUUECTBE CO CBEPCTHUKAMH,
CTapIIMMHU U MJAJIIUMHU B 00pa30BaTeIbHOMN, OOIECTBEHHO MOJE3HOM, y4eOHO -HCCIeI0BATEIBCKOM,
TBOPUYECKOM M JpPYrux BHUJAX JEITEIbHOCTH;

o YMCHHC ACHO, TOYHO, TPAMOTHO H3JlaraThb CBOU MBICJIU B yCTHOfI U IIACBMEHHOU pcuu, MOHUMATHL CMBICII
NIOCTAaBJIEHHOM 3a/layu, BBICTPAUBATh apryMEHTALUIO, IPUBOJUTE IPUMEDPHl U KOHTPIPUMEPHI;

o KPUTUYHOCTb MBINIJICHUA, YMCHUE pAaCHO3HABATh JIOTHYCCKHU HCKOPPCKTHBIC BbICKA3bIBaHUA, OTJIUYATDH
TUIOTe3y OT (aKTa;

¢  KPEAaTHBHOCTH MBINIJICHUS, MHUIIUATHBA, HAXOJYHNBOCTh, AKTHBHOCTh IIPU PCIICHUH T€OMETPUUCCKHUX 3a7a4;

e  yMEHHE KOHTPOJIUPOBATh MPOIECC M PE3YIbTAT yICOHON MaTe MATHICCKON NCITEILHOCTH;

e  CIOCOOHOCTH K YMONMOHATFHOMY BOCHPHITHIO MaTeMaTHdeCKUX 00BEKTOB, 3aJja4, pEeIICHUH,
paccyXIeHui;

JINYHOCTHBIE PE3YJbTATHI 0TPAKAKT C(j_)ODMHDOBaHHOCTb B TOM YMCJIC B YaCTH:

1. TI'paxnpanckoro BocnuTaHus:

®  TpaXJAaHCTBEHHOCTH KaK HMHTEIPaTUBHOTO KadyecTBa JIMYHOCTH, IIO3BOJIAIOLIETO YENOBEKY OCYIIECTBISTH cels
IOPUINYECKH, HDABCTBEHHO U MOJIUTHYECKH JIEECIIOCOOHBIM;

®  AKTUBHOHM TIpPa)¥JaHCKOW IO3MLMHU, TI'PAKIAHCKOM OTBETCTBEHHOCTH, OCHOBAaHHOW HAa TPAaJULHUOHHBIX KYJbTYPHBIX,
JTyXOBHBIX M HPABCTBEHHBIX IIEHHOCTSAX POCCHICKOTO 00IIEeCTBa;

®  KyJbTyphl MEXKHAI[MOHAJBHOI'O OOINEHMS, MPHUBEPKEHHOCTH UAEIM HHTEPHAIMOHAIN3MA, JpYyKOBI, paBEHCTBA,
B3alMOIIOMOLIY HapOJI0B;

®  YBAWXUTEIHHOI'O OTHOUICHUS K HAIIMOHAIBHOMY JOCTOMHCTBY JIFO/ICH, UX YyBCTBaM, PEIIUTHO3HBIM yOCKICHHIM;

® [paBOBOM U MOJMTUYECKOM KyJIbTYpbl [E€TEH, pAaCIIUPEHUE KOHCTPYKTUBHOIO Y4YacTUsl B IPUHATHU PELICHMUI,
3aTparMBarolMX HMX I[paBa HWHTEPEChl, B TOM 4YHCJIE€ B DPa3IMYHBIX (opmMax CcaMOOpraHu3allH, CaMOyIpPaBJICHUS,
0O0I1IECTBEHHO 3HAYUMOM JIeITCIBHOCTH;

®  OTBETCTBEHHOCTH, IPUHLUIIOB KOJUIEKTUBU3MA U COLUAIbHON COJIUAAPHOCTH;

®  cTaOWIBHOM CHCTEMBI HPABCTBEHHBIX M CMBICJIOBBIX YCTAHOBOK JIMYHOCTH, TO3BOJIIOUINX IMPOTHBOCTOSITH HAEOJIOTHU
SKCTPEMH3Ma, HAIMOHATN3Ma, KCEHO(GOOHH, KOPPYNINH, AUCKPUMHMHAINH 10 COIMAJIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,
HaIlMOHAJIbHBIM IIPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSM,;

®  [PaBOBOM, COIMANILHON U KYJbTYPHOM aJlanTalluy JeTei, B TOM YMClie JeTel U3 CeMe MUTPaHTOB;

®  OmbBITa YYaCTHs B IIKOJFHOM CaMOYTIPAaBJICHHH U OOIIECTBEHHOM KU3HHU B Ipeeax BO3PACTHBIX KOMIIETCHIIUN C yIETOM
PETHOHANBHBIX, STHOKYJIBTYPHBIX, COIIHAIBHBIX M SKOHOMHYECKHX OCOOCHHOCTEI;

®  TOTOBHOCTH K YYacTHIO B IIPOLECCE YNOPSIOUYEHUSI COLUAIBHBIX CBSI3€H U OTHOILLECHUM, B KOTOPbIE BKIIIOYEHBI U KOTOPbIE
hopMHpYIOT caMu ydarrecs;

®  OMNbITa HENOCPEACTBEHHOIO I'Pa)KAAHCKOI'O Y4YacTHs, TOTOBHOCTH Y4YacCTBOBAaTh B JKU3HEIEATEIBHOCTH IOJIPOCTKOBOIO
OOIIIECTBEHHOTO OOBEIUHEHUS, TPOAYKTHUBHO B3aMMOJIEHCTBYIOIIETO0 C COLMAIBHONW CpPEelod W  COIMATbHBIMH
MHCTUTYTaMH;

®  pneHTHU(UKAINI ceds B Ka4eCTBE CyOBEKTa CONMANTBHBIX IPE00pa3OBaHHUI;

®  KOMIETEHTHOCTEH B cpepe OpraHn3aTOPCKON AEATEIbHOCTH;



LEHHOCTEH CO3MIATEeNIbHOTO OTHOUICHHS] K OKpY)Kalolleld IeHCTBUTEIBHOCTH, LEHHOCTEH COLMaJbHOTO TBOPYECTBA,
LEHHOCTHU NPOAYKTUBHON OpraHu3alii COBMECTHOM e TeIbHOCTH, CAMOPEAIN3aluY B TPYIIIE U OpraHu3aluu, IEHHOCTH
«IPYroro» Kak paBHOINPABHOTO MapTHEPA;
KOMIICTCHIIMMA  aHaju3a, IPOCKTUPOBAHMS, OPTaHU3AI[MH JACATCIILHOCTH, pPEQICKCHUH U3MEHCHUH, CHoco0OB
B3aMMOBBITO/IHOTO COTPYAHUYECTBA, CIIOCOOOB pearu3aii COOCTBEHHOTO JIMJCPCKOTO MOTCHIIHATA.

2. TIaTpuOTHYEeCKOTro BOCIIHTAHHUS U GOPMUPOBAHHUS POCCHIICKOH MIEHTHYHOCTH:

POCCHIICKON Tpa)kTaHCKOW HMICHTUYHOCTH: MATPHOTH3MA, yBaXkeHHs K OTedecTBy, K MPOIUIOMY H HACTOSIIEMY
MHOTOHAIIMOHAJBFHOTO Hapona Poccum, dyBcTBa OTBETCTBEHHOCTH W jaoira mepen PonwHoH, mmeHTHdHKanum ceds B
KadecTBe rpaxkaaHnHa Poccun, cyOBEKTHBHON 3HAYMMOCTH HCIIONIB30BAHHS PYyCCKOTO S3BIKA U S3BIKOB HaponoB Poccun,
OCO3HAHMS U OIIYIIEHHS JMYHOCTHON COMPUYACTHOCTH CYIh0€ POCCHHCKOTO HapoIa;

OCO3HAHMS ITHUYECKOH MPHHAMICKHOCTH, 3HAHUS WCTOPHH, S3BIKA, KYJIBTYpHl CBOETO Hapoja, CBOETO Kpas, OCHOB
KyJIBTYPHOTO HacJequs HapoaoB Poccun 1 denoBedecTsa;

WJIEHTUYHOCTH C POCCUMCKON MHOTOHAIIMOHAIBHOW KyJIbTYpOM, CONPUYACTHOCTH HCTOPHH HApOJOB W TOCYNapCTB,
HaXOJIMBIINXCS Ha TEPPUTOPUH COBPEeMEHHOW Poccum; WHTEpHOpW3AlMN TYMAaHHCTHYECKHX, IEMOKPAaTHYECKUX H
TPaIUIIMOHHBIX IIEHHOCTEH MHOTOHAITHOHAIEHOTO POCCHICKOTO 00IIecTBa.

OCO3HaHHOTO, YBAXUTEIHHOTO U TOOPOXKEITATEIEHOTO OTHOLICHHS K UCTOPHUH, KYIBTYpPE, PEUTUH, TPAIUIIUIM, S3bIKaM,
[IEHHOCTAM Hapo 0B Poccun 1 HapoIoB Mupa.

BBICOKOHPABCTBEHHOT'0, TBOPYECKOT0, KOMIETEHTHOT0 TpakaaanHa Poccnn, mpuHIMatomiero cyap0y OredecTBa Kak CBOIO
JMYHYI0, OCO3HAIOIIETO OTBETCTBEHHOCTHh 3a HACTOsAMIee W Oymymiee CBOCH CTpaHBl, YKOPEHEHHOTO B IyXOBHBIX H
KyJBTYpPHBIX TPaJULHUSIX MHOTOHAIIMOHAILHOTO Hapoaa Poccuiickoit denepannu;

MaTpUOTU3MAa, YYBCTBAa TOPJOCTH 32 CBOIO POAMHY, TOTOBHOCTH K 3aluTe MHTEpecoB OTeyecTBa, OTBETCTBEHHOCTH 3a
Oynymiee Poccun, 1r000BH K POTHOMY KParo, POTHOMY JIOMY;

OpHUEHTAINH 00YYAIOMINXCSI B COBPEMEHHBIX O0IIECTBEHHO-TTOJUTHIECKHUX TIPOIIEcCax, Mpoucxoasnnx B Poccuu u mupe,
OCO3HAHHOHM BBIPAOOTKH COOCTBEHHOW ITO3WIIMH IO OTHONICHWIO K HAM Ha OCHOBE 3HAHHWS M OCMBICICHHS HCTOPHH,
JIyXOBHBIX LIEHHOCTEH U TOCTUKEHU HalleH CTpaHbl;

YB@KEHUS K TAKMM CUMBOJIaM IOCYAapcTBa, Kak rep0, diar, ruma Poccuiickoit @enepannu, K MICTOPUYECKUM CUMBOJIAM H
namsTHuKaM OTedecTna.

3. JIyX0oBHOI0 M HPAaBCTBEHHOI'0 BOCHHUTAHMS JeTeil Ha 0CHOBE POCCHIiCKHX TPAAHIMOHHBIX EHHOCTel:

L[EJIOCTHOTO MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HayKH M OOIIECTBEHHOH NPaKTHKH,
YUUTHIBAIOIIETO COLMAIILHOE, KYJIbTYPHOE, SI3IKOBOE, TyXOBHOE MHOT00O0Opa3ie COBPEMEHHOT'0 MUDA;

Pa3BUTOrO MOPAJILHOTO CO3HAHHMSI M KOMIIETEHTHOCTH B PEILICHUH MOPAJIbHBIX ITPO0JIEM Ha OCHOBE JINYHOCTHOTO BHIOOPA,

3HaHUA OCHOBHBIX HOPM MOpaid, HPAaBCTBEHHLIX, NYXOBHBLIX HJACAJIOB, XPAHUMBIX B KYJbTYPHBIX TpaaulUuAX HApOIdOB
POCCI/II/I, TOTOBHOCTH Ha MX OCHOBE K CO3HATCJIBbHOMY CaMOOI'PaHHUYCHUIO B IIOCTYIIKAaX, MOBECACHWU, PACTOYHUTCIHLHOM
MOTPEOUTENBCTBE;

HPaBCTBEHHBIX UyBCTB M HPABCTBEHHOT'O IIOBEIEHUS, OCO3HAHHOTO M OTBETCTBEHHOI'O OTHOLICHHA K COOCTBEHHBIM
MIOCTYIIKaM, YMEHUs CIIPABEIIMBO OLICHUBATh CBOU IIOCTYIIKH, IOCTYIIKY JPYIHX JIIOACH;

CHOCOOHOCTH K HPaBCTBEHHOMY CaMOCOBEPILICHCTBOBAHHUIO;
MpeICTaBICHU 00 OCHOBAaX CBETCKOM ITHKH,

3HaHWS KyJbTYypbl TPAJAULIMOHHBIX PEIUTIMH, UX POJU B PA3BUTUM KyJIbTypbl MU UcTOpUM Poccuu u denoBedecTBa, B
CTaHOBJIEHUH TPaXIaHCKOI0 OOIIECTBA U POCCHUHCKON roCyJapCTBEHHOCTH;

TMMOHUMAaHU 3HAYCHU I HPABCTBEHHOCTU, BEPHI U PCIIUTUU B )KU3HU YCJIOBEKA, CCMbU U 06HI€CTBa;
BEPOTEPIMMOCTH, YBAKUTECILHOT'O OTHOMICHHUA K PEJIMTHO3HBIM YyBCTBaM, B3rjiggaM n}o;:[eﬁ HJIK UX OTCYTCTBHIO,

OCO3HAHWS 3HAYCHHS CEMbH B )KHU3HH YeJIOBEKa M OOLIECTBA, MPUHATHS LICHHOCTH CEMEHHOW JKU3HH, YBAXKHTEIHHOIO H
3a00TJIMBOTO OTHOLICHHS K YWICHAM CBOCH CEMbH

OCO3HAHHOT'O, YBAXKUTEIHHOIO U JTOOPOXKEIATEIILHOTO OTHOIICHHUS K JPYTOMY YelIOBEKY, €ro MHEHHIO, MHPOBO33PEHHUIO,
KyJIbTYpE, A3BIKY, Bepe, TPaXKIaHCKOM TO3HLHY;

COLIMATbHO-KOMMYHUKATHBHBIX YMEHHI M HABBIKOB, TOTOBHOCTH M CIHOCOOHOCTH BECTH IHMAJOT C IPYTMMH JHOJIBMH H
JOCTUraTh B HEM B3aWMOIIOHHUMAHMWS: HICHTH(HKAIMsA ce0s KaK IMOJHONPABHOTO CyObeKTa OOLICHHS, TOTOBHOCTH K
KOHCTPYHMPOBaHHIO 00pa3a mapTHepa IO AMAJIOry, FOTOBHOCTH K KOHCTPYHMPOBAHUIO 00pa3a JOIyCTHMBIX CHOCOOOB
JMajora, TOTOBHOCTH K KOHCTPYMPOBaHMIO IpoOliecca Juajora Kak KOHBEHIIMOHHUPOBAHHS HMHTEPECOB, MPOLENYD,
TOTOBHOCTHU U CHOCOOHOCTH K BEJCHUIO IIEPErOBOPOB;

HaBBIKOB KYJIbTYPHOTO IIOBCICHUA, CO[H/IaJ'II)HO-O6H_IeCTBeHHBIX Ka4€CTB, YBAXCHUA K B3POCJIBIM, OTBETCTBCHHOTO
OTHOLICHMUS K BBIITOJITHCHUIO HOpyquHﬁ;

JAPYKECKUX YYBCTB, KOJIJICKTUBHBIX B3aMMOOTHOIIIEHUH.
4. Tlpuobmenus nereii K KyJIbTYPHOMY HACIEANIO (3CTETHYECKOT0 BOCIIHTAHMS):

OCTCTUYECKOI'0 CO3HAHUA 4YEPE3 OCBOCHHUE XYIOXKECTBECHHOTO HACJICIAWA HApPOIOB Poccun un MHpa, TBOpquKOfI
JACATCIBHOCTH 3CTETUYCCKOTO XapaKTepa,

CHOCOOHOCTH ITOHUMATh XY0KECTBEHHBIE TPOU3BEACHNUS, OTPAKAIOIINE PA3HBIE ATHOKYIBTYpPHBIE TPATUIHM;

OCHOB XYJIO’KECTBEHHOW KyJIBTYpHl 00ydarommnxcs KaK 4acTH WX OOImIed AyXOBHOW KyJNBTYpHI, Kak 0co00ro crocoba
TMMO3HAHUA XU3HU U CPEACTBA OpraHUu3alluu OGH_[GHI/IH;

3CTCTUYECKOI'0, OMOIMUOHATIBHO-IICHHOCTHOI'O BUACHUA OKPYKAIOIIECTO MHUPA;



®  CIOCOOHOCTH K SMOLMOHAJIbHO-LIEHHOCTHOMY OCBOEHMIO MHpA, CAMOBBIPAKEHHIO M OPHEHTALUH B XYJ0)KECTBEHHOM H
HPaBCTBEHHOM NPOCTPAHCTBE KYJIbTYPBbI;

o YBaXXCHHUS K UCTOPHUHU KYJIBTYPbI CBOCTO OTG‘-ICCTBa, BLIpa)KCHHOﬁ B TOM YHMCJIC B IOHMMAaHHUU KPAaCOThI YCJIOBCKA,
L HOTpe6HOCTI/I B 06H16HI/II/I C XYAOKCCTBCHHBIMU IMPOU3BEACHUSIMMU,

®  AKTUBHOI'O OTHOLICHHS K TPAAMLHUAM XYJO0KECTBEHHON KYJIbTYPbl KAK CMBICJIOBOM, 3CTETUUYECKON U JMYHOCTHO-3HAYUMOMN
LIEHHOCTH;

®  YyyBCTBA KPAaCOThl, yMEHUs BUJETh, UyBCTBOBATh, IOHUMATh KPacoTy U Oepedb €.
5. Tomy/isipM3anuy HAYYHBIX 3HAHHI CpeIH JAeTeii (HIeHHOCTH HAYYHOTO MO3HAHMS):

° TOTOBHOCTH M CIIOCOOHOCTH 06yqa}o1111/1x05{ K CaMOpa3BUTUIO U CaMOO6pa3OBaHI/IIO Ha OCHOBC MOTHUBAIlUU K 06y‘{eHI/IIO n
IO3HAHUIO,

° [CJIOCTHOTO MHUPOBO33PCHUA, COOTBETCTBYIOIIETO COBPEMCHHOMY YPOBHIO Pa3sBUTUSA HAYKU U O6meCTBeHHOﬁ IMMpaKTUKH,
YUYUTBIBAOIICTO COIIUAIBHOE, KYJIbTYPHOEC, A3BIKOBOC, JYXOBHOC MHOF006pa3I/Ie COBPEMCHHOT'O MUpa,

° MHUPOBO33PCHYCCKUX HpeZ[CTaBJ'IeHHfI, COOTBECTCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTUA HAYKHW WU COCTABJIAIOIIHNX
OCHOBY JJI1 MTOHUMAaHUA CYIIIHOCTHU Haquoﬁ KapTHUHBI MUpa,

o Hpe)ICTaBJleHI/Iﬁ 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3sBUTUA 06IHeCTBa, B3aMMOCBA34AX YCJIOBCKa U O6IIIeCTBa C HpHpOZ[HOﬁ
cpeaoﬁ, 0 POJIK NMpeAMETAa B TO3HAHUU ITUX 3aKOHOMepHOCTeﬁ;

o HaBBIKOB CaMOCTOSITEIIbHOM pa60TI)I C pas3jnuYHbIMA UCTOYHUKAMU I/IH(I)OpMaLII/II/I n TCpBOHAYAJIBHBIX yMeHI/Iﬁ
HCCJIEIOBATENbCKON IEATEIbHOCTH.

6. ®usznyeckoro BocIUTAHUS U POPMUPOBAHMS KYJIbTYPbI 310POBbA:
®  OCO3HaHMS [EHHOCTHU KU3HU

®  O0CO3HaHMS IEHHOCTH 3I0POBOro M Oe30macHOro oOpa3a >KM3HY; HMHTEPUOPU3AaLUs NPAaBUI HHIAMBUIYAIbHOIO U
KOJUIEKTHBHOT'O 0€30MacHOr0 MOBE/ICHHS B UPE3BBIUAMHBIX CUTYALUSIX, YTPOIKAIOIIMX JKU3HH U 3I0POBBIO JIIOJIEH, TPaBHII
MIOBE/ICHNS HAa TPAHCIIOPTE U HA I0pPOTax;

o OCO3HaHuA HOCJ'IG,I[CTBI/Iﬁ 1 HCTIPUATHUSA BPEAHBIX ITPUBBIYCK]

o 3HaHHﬁ, YCTaHOBOK, JIMYHOCTHBIX OPHUCHTHUPOB MW HOPM MOBCIACHUA, O6CCHCLII/IBaIOH_lI/IX COXpaHCHHUEC M YKPCIJICHUEC
(1)I/ISI/I‘ICCKOFO 1 ICUXUYECKOI'0 3I0POBbs KaK OZ[HOﬁ 13 HICHHOCTHBIX COCTABJIAIOIIUX, CHOCO6CTByIOIlII/IX TMO3HaBaTCIbHOMY
1 SMOIHMOHAJIBHOMY PAa3BUTHUIO pe6eHI<a.

7. TpynaoBoro BocHUTAHMSI H POPECCHOHAILHOTO CAMOOIIPEIeTeHHs:

® TOTOBHOCTH M CIIOCOOHOCTH OCO3HAaHHOMY BBIOODY M TIOCTPOCHHIO JajbHEHIIEH WHIMBHIYAIBHON TPaeKTOPHU
o0pazoBaHusa Ha 0a3e OPHEHTHPOBKH B MHpPE Ipodeccuit 1 MpodecCHOHANBHBIX NPEANOYTEHUH, ¢ YIETOM YCTOHYMBBIX
MO3HABATEJILHBIX HHTEPECOB;

o YBAXUTCIbHOI'O OTHOIICHUS K TPYAY,
o OIIbITA YYaCTH B COIUAJIBHO 3HAYMMOM TPYJC,

o KOMMyHPIKaTPIBHOﬁ KOMIICTCHTHOCTH B 06H.[eCTBeHHO HOJ'IeSHOfI, y‘le6H0'HCCHGHOB&TCHBCKOﬁ, TBOp‘IeCKOﬁ n Apyrux
BUaax ACATCIbHOCTH,

® yHTEepeca K NMPAaKTUUYECKOMY HM3Yy4eHHIO mpodeccuil M Tpyna pasiMyHOTO pPoja, B TOM UHCIIE HA OCHOBE NMPHUMEHEHUS
NPE/IMETHBIX 3HAHWH, OCO3HAHHOTO BHIOOpA WHAMBHIYaIbHOH TPAEKTOPHU IIPOAOIDKEHHS OOpa30BaHUS C Y4YETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTEH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH.

8. IKO0JIOrHYECKOTr0 BOCIIUTAHUSA:
L OCHOB 2KOJIOTUYECKOU KYJIbTYPBI, COOTBGTCTByIOH.ICﬁ COBPEMEHHOMY YPOBHIO 5KOJOTMYECKOTO0 MBIIIJICHUS

L] OTBETCTBECHHOTI'O OTHOIICHUA K MPUPOAEC W HPABCTBCHHO-TIATPUOTHYCCKUX YYBCTB, OIMMHUPAIOIIUXCA HAa UCTOPUYCCKUEC U
MIPUPOJIHBIE KOPHU, MPOSBIICHNE 3a00ThI 00 OKPYIKAIOIIEH cpesie B 1IeJI0M;

®  OmbITa 9KOJIOTMYECKH OPHEHTHPOBAHHON pEe(IIEKCUBHO-OIIEHOYHOW W TPAKTUYECKOW JESTeIbHOCTH B J>KU3HEHHBIX
CUTyalUsIX: TOTOBHOCTM K MCCIEAOBAHHUIO IPUPOJABI, K 3aHATUSAM  CEJIbCKOXO3SMCTBEHHBIM  TPYIOM, K
XYJI0’KECTBEHHO-ICTETUUECKOMY OTPAKCHUIO IPUPOJBI, K 3aHATHSAM TypU3MOM, B TOM YMCIE OKOTYPU3MOM, K
OCYLIECTBJICHUIO IIPUPOJLOOXPAHHON 1€ATEIbHOCTY;

L 9KOJIOTUYCCKH uenecoo6pa3Horo OTHOMICHUSAK MPHUPOJC KaK UICTOYHHUKY KU3HU HA 3CMJ'I6, OCHOBC €€ CYHICCTBOBaHMA,

®  CI0COOHOCTH NMPUMEHSATH 3HAHUS, OJTydaeMble TIPH U3YUYEHUH NPeaMeTa, Ui peIIeHHs 3a/1a4, CBI3aHHBIX C OKpY Karomei
MIPUPOAHON Cpe/oil, MOBBIIIEHUS YPOBHS SKOJIOTHYECKOH KYJIBTYPbI, OCO3HAHUS TTI00aTFHOTO XapakTepa dKOJOTHUECKUX
mpo6JeM U MyTel UX pelIeHus IOCPECTBOM METOI0B MPEaMeTa;

®  HKOJIOTHUYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOACTBOBATHCA MM B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLUAIbHON
[IPAKTHKE.

JIMYHOCTHBIE PE3VYJIbTATDI JInuHOCTHBIE pe3yIbTaThl OCBOCHUS MTPOTPaMMBbI y4eOHOTO mpeameTa «MareMaTrukay
XapaKTepU3yIOTCA:

ITaTpuoTHYeckoe BOCIUTAHME: IPOSIBJICHUEM UHTEPECA K IIPOILIOMY U HACTOSILEMY POCCUHCKONM MaTEMATUKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSIM POCCUICKUX MAaTEMAaTUKOB U POCCUHCKON MaTEeMAaTUYECKOM LIKOJIBI, K UCIIOIb30BAHUIO 3TUX
JOCTIDKEHUH B APYTHX HayKaxX W MPHUKIATHBIX cepax.



I'paknanckoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME: TOTOBHOCTBIO K BHIMTOJIIHEHHUIO 00S3aHHOCTEH IpakJaHUHA 1
pealu3aIy ero mnpae, MPeACTaBICHHEM O MATEMAaTHYCCKIX OCHOBAX (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYP, SBICHUM,
TPOIEIYP MPaXIAHCKOTO 00MIecTBa (BEIOOPHI, OMPOCHI U TIp.); TOTOBHOCTBEO K 00CYKICHUIO STHYCCKUX MPOOIIEM, CBA3aHHBIX C
MPaKTHIECKAM IIPUMEHEHUEM JOCTIKCHUH HaYKH, OCO3HAaHHUEM Ba)KHOCTH MOPAJIbHO-ITHYECKIX IPUHINIIOB B ACITEIHHOCTH
Y4EHOTO.

TpynoBoe BociuTaHMe: YCTAHOBKOW Ha aKTMBHOE Y4acTHE B PELICHUHN IPAKTUYECKHUX 3a]au MaTeMaTHIeCKOU
HaIpaBJICHHOCTH, OCO3HAaHHEM BXHOCTH MaTeMaTHYeCKOro 00pa3oBaHUs Ha NPOTSHKESHUY BCEH KU3HU A1 YCIICIIHOMH
npo¢ecCHOHAIBHON NEATEIBHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIT; 0CO3ZHAHHBIM BEIOOPOM M IIOCTPOCHHUEM
WHIMBUIYaJIbHON TPAeKTOPHU 00pa30BaHUs M KU3HEHHBIX [UIAHOB C YYETOM JINYHBIX HHTEPECOB U 0OIECTBEHHBIX
MOTPEeOHOCTEH.

JcTeTHYeCKOe BOCIUTAHUE: CIIOCOOHOCTHIO K SMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCTIPHATHIO MAaTEMAaTHIECKUX 00BEKTOB,
3a7ad4, pelIeHUH, pacCyKICHNH; YMEHHIO BUAETh MAaTEMAaTHIECKIE 3aKOHOMEPHOCTH B HCKYCCTBE

LlenHocTH HAYYHOT0 MO3HAHMSA: OPUCHTALIMEH B JICSITEIEHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX TIPEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, IPHPOIBI X OOIIECTBA, IOHNMAHUEM MAaTEMAaTHIECKO HAyKH Kak chepsl
YeJIOBEUECKOH NEeATEILHOCTH, 3TANOB €€ Pa3BUTHA M 3HAUMMOCTH JUTS PAa3BUTHS IMBUIIN3AINH; OBIIAICHUEM A3bIKOM
MaTEeMaTHUKH ¥ MaTEMaTHIEeCKON KyIbTypOil Kak CpEACTBOM ITO3HAHMS MHUPA; OBJIAJICHAEM IIPOCTEHIIMMY HaBBIKAMHU
HCCIIEZI0BATENbCKON esiTenbHOCTH. Pu3nyecKkoe BOCIIMTaHue: (GOpMUPOBaHKE KyJIbTYPbI 3J0POBbS U SMOIMOHAIEHOTO
6Iaronoydus: TOTOBHOCTBIO IIPHUMEHSTh MaTeMaTHIECKUE 3HAHNUS B HHTEPECaX CBOETO 310POBbs, BEICHUS 3J0POBOTO 00pasa
JKM3HU (3[J0pOBOE MUTaHKUE, COATAaHCUPOBAHHBINA PEXUM 3aHATHH U OTIBIXA, peryJsipHas pU3ndYecKas akKTUBHOCTS);
c(OpPMHUPOBAHHOCTHIO HABBIKA pe(IICKCHH, PU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TAKOTO JKe IpaBa JPyroro yeioBeka.

JKoJI0rnYecKoe BOCHUTAHME: OPHCHTALMECH Ha NPUMEHEHHWE MaTeMaTHYECKUX 3HAHWH JUI pelleHMs 3ajad B 00JacTh
COXPaHHOCTH OKpY)Karomell cpenbl, INIAHUPOBAHKS ITOCTYIIKOB M OLCHKH MX BO3MOXHBIX IOCICICTBUH JUIA OKpY)Karomen
Cpenbl; OCO3HAHHEM IIIOOATBFHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM W MyTeidl MX pemieHus. JIMYHOCTHBIE pe3yNbTaTEl,
00ecIeYnBaOIINe aJanTaluio 00yYaoIerocst K U3MEHSFOLIMMCS YCIOBHAM COLMAIbHON U IPUPOIHOI Cpebl: TOTOBHOCTHIO K
JICWCTBHSM B YCIIOBUSX HEONPEIEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOSH KOMIETEHTHOCTH Yepe3 MPaKTHYECKYIO AEATEIbHOCTD,
B TOM 4YHCJE YMEHHE YUYHMThCS Yy IPYTHX JIOJeH, MpuoOperath B COBMECTHOW JESATEIbHOCTH HOBBIE 3HAHMUS, HABBIKH M
KOMIIETEHIIMM U3 OIBITAa JIPYTUX; HEOOXOAMMOCTBIO B (JOPMUPOBAHMU HOBBIX 3HAaHWi, B TOM uucie (GopMynupoBaTh UIEH,
MOHSTHUS, THIIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHCIIE paHee He M3BECTHBIX, OCO3HABATh AE(HUIMTH COOCTBEHHBIX 3HAHUIM
U KOMIICTEHTHOCTEH, IIAHUPOBAaTh CBOE Pa3BUTHE; CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYallMI0, BOCIPHHHMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUA KOHTPMEpP, KOPPEKTUPOBATh INPHHHUMAaeMble pEIICHHS W JeHCTBUS,
(hopmynmpoBath

MeTtanpeaMeTHbIe pe3yJIbTAThI:

e yMEHHE CaMOCTOSATEIHHO NMIaHUPOBATH allbTCPHATHBHBIC ITYTH JOCTIKCHHUS IIeJei, 0CO3HAHHO BHIOMPATh
HanOonee 3 (HeKTUBHBIC CTIOCOOK PEIMICHUsI YUCOHBIX U MMO3HABATEIBHEIX 3a7ad;

e yMEHHE OCYUIECTBIATh KOHTPOJb MO Pe3yJbTaTy U MO CrOco0y NeHCTBUS Ha YPOBHE MPOU3BOJIBHOTO
BHUMAaHHS U BHOCUTH HEOOXOIUMBIC KOPPECKTHBBI;

e yMEHHE aJIeKBaTHO OIEHWBATHh MPaBUIbHOCTH UM OMKOOYHOCTh BBHIMOJHEHUS yueOHOH 3a1aun, €€
00BCKTUBHYIO TPYIHOCTh U COOCTBEHHBIC BO3MOXHOCTH €€ PEIICHHUS;

® 0CO3HAHHOE BJIAJICHUE JOTUYCCKUMU JACHCTBHUIMHE OIpPEEJIC HUS MOHITUI, 0000IICHNS, YCTAHOBICHHUS
AHAJIOTUH, KJIACCU(PUKAIMU HAa OCHOBE CAMOCTOSATEIILHOTO BhIOOpA OCHOBAHUN U KPUTEPHUEB, YCTAHOBIICHHUS
POIOBHIOBHIX CBSA3CH;

e yMGHHE YCTAaHABIHMBATH NPUIUHHO-CICACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE PACCYKACHHE, YMO3aKIIOUCHIEC
(MHIYyKTHBHOE,

JNeTYKTUBHOE U 10 aHAJOTHUH) U BEIBOJHI;

e yMCHHE CO3[aBaTh, IPUMCHATH U MPeoOpPa30BHIBATh 3HAKOBO-CUMBOJIHYECKHAE CPEICTBA, MOICIH M CXEMBI
JUTSL pereHus] y4eOHbIX U MO3HABATEIbHBIX 3a]a4;

e YyMEHHE OpraHU30BBIBATH y4YeOHOE COTPYJAHUYECTBO M COBMECTHYIO JEATEIbHOCTh C YYHUTEIEM U
CBEPCTHUKAMHU: OMPENEISIThH MENIU, pacIpeaesiTh QYHKIIUU U POJIM YIACTHUKOB, 00IIHMe criocoObl paboTHI;
yMeHue paboTaTh B TpYIIe: HAXOIUTH 00IIee peneHne U pa3penaTh KOHQIUKTH Ha OCHOBE COTJIACOBaHHS
MO3UIUH 1 y4€Ta HHTEPECOB; CIyIIaTh NapTHEpPa; (HOpMyIHpOBaTh, apryMEHTHPOBATh W OTCTAMBATh CBOE
MHEHUE;

e (QopmumpoBaHHMEe U pa3BUTHEC YYCOHOWM © O0OMENOIb30BATEIHCKON KOMIICTEHTHOCTH B 00JacTu
HCIO0JIb30BaHUSI HHPOPMAMOHHO-KOMMYHHUKANHOHHBIX TexHoJNoruil (MKT-koMmeTeHTHOCTH);

e ICpBOHAYAJBHBIC IPEICTABICHUSA 00 UIEIX M O METOJaX MATEMATUKH KaK 00 YHUBEPCAIBHOM S3BIKE HAYKH
U TEXHUKH, O CPEJICTBE MOJIEIUPOBAHUS SIBIEHUN U MPOLIECCOB;

e yMCHHE BUJETh MATEMAaTHYCCKYIO 3aJ]auy B KOHTEKCTE MPOOJIEeMHONW CUTyallMH B APYTUX ITHCIUILINHAX, B
OKpYIKalollen KU3HHU.



npeaMeTHbIe:

e yMeHHe paboTaTh C MATEMATHIECKUM TEKCTOM (CTPYKTYPHUpPOBaHHUE, H3BJICUECHUE HEOOXOIMMON HH(POPMAIIHH), TOUHO
Y TPAaMOTHO BBIP@XKaTh CBOHM MBICIH B YCTHOW U MHUCbMEHHOW peyH, MPUMEHSSI MAaTEeMaTHYeCKYI0 TEPMUHOJIOTHIO U
CHMBOJIUKY, HCIOJIb30BaTh pa3jM4HbIe $3bIKM MAaTEMAaTUKH (CIIOBECHBIH, CHUMBOJIMUECKHU, TpaduuecKkuil),
00OCHOBBIBATh CY)KJICHUS, IPOBOAUTD KiTacCH()UKAIINIO, JOKA3bIBATh MATEMATHUECKUE YTBEPIKICHUS,

e BiajeHHe 0a30BbIM MOHITHUITHBIM anmaparoM: MMETh MNPEICTABICHHUE O YHCIE, BIIAJCHHE CHMBOJBHBIM SI3BIKOM
anreOppl, 3HAHWE OJEMEHTapHBbIX (YHKIMOHANBHBIX 3aBUCHMOCTEH, (OPMHUpPOBaHHE MpEACTABICHUN O
CTaTUCTHYCCKUX 3aKOHOMEPHOCTSX B PEATIbHOM MHPE M O PA3JIMYHBIX CIIOCO0aX WX M3YYCHHUS, 00 0COOCHHOCTSIX
BBIBOJIOB M IPOTHO30B, HOCAIIIMX BEPOSATHOCTHEIN XapakTep;

e  yYMCHHC BBINOJHATH alreOpandeckue MpeoOpa3oBaHMs PAIMOHAIBHBIX BBIPAXKCHUMN, MPUMEHATh UX JUIS PCIICHHUS
yueOHBIX
MaTeMaTHUYCCKUX 3a7a4 U 3aJ[a4, BOSHUKAIOIINX B CMEKHBIX YUCOHBIX IIPEAMETA;

e yMEHHE I0JIb30BAThCS MaTEMaTHUECKHUMHU (DOpMyJTaMH U CaMOCTOSTENLHO COCTaBIISAITh (DOPMYIbI 3aBUCHMOCTEH
MEXKTy

BEJIMYMHAMH HA  OCHOBE 00OOIIEHHUS YaCTHBIX CIY9YaeB U SKCIICPUMEHTA;

e yMEHHE pelaTh JIMHEHHbIC W KBAaJpaTHbIC YpaBHCHHs M HEPABEHCTBA, a TAKXKe MPHBOAUMbBIC K HUM ypaBHEHHS,
HEpaBEHCTBA,

®  CHCTEMBI, TNPHUMEHATH rpa)UUCCKUC MPEICTABICHUS IS PEIICHUS U UCCIICAOBAHNs YPAaBHCHHUN, HCPABCHCTB

®  CcucTeMm;

MNPUMCHATH MOJYUCHHBIC YMCHUA JISI pCHICHUS 3a4a4 U3 MAaTCMATUKHU, CMCIKHBIX IMMPECIMETOB, IIPAKTUKH,
L4 YMCHUC peUIaTh JIMHCHHEIC U KBaJIpATHBIC YpPAaBHCHUA U HCPABCHCTBA, a TAKXKC IIPUBOANMBIC K HUM YPABHCHUA,

HEpaBEHCTBA, CHUCTEMBbI;
MIPUMEHSTD TpaduuecKe IpeCTaBICHNs ISl PELICHUS U UCCIIeIOBaHNs ypaBHEHHH, HEPABEHCTB, CHCTEM;
NPUMEHSATh MOJyYEHHbIE  YMEHHS IJIsl PELICHUs 3aa4 U3 MaTeMaTHKH, CMEXKHBIX MIPEAMETOB, IPAKTHKH;

®  OBJAJCHUE CHCTEMOW (PYHKIMOHAJIBHBIX MOHATUH, (YHKIMOHAIBHBIM SI3bIKOM M CHMBOJIHMKOI, YMEHHE CTPOHTH
rpadukn QyHKUWI, ONMUCHIBATH MX CBOMCTBA, HCIOJB30BaTh (YHKIHOHAIBHO-TpapUYeCKUue MpPEACTaBICHUS JUIs
OITMCaHUs U aHaJIN3a MaTeMaTHYECKHX 3a/1ad U peabHbIX 3aBUCHMOCTEH;

e  OBJAJCHHE OCHOBHBIMHU CIIOCOOAMHM IPECTABICHHS U aHAJM3a CTATUCTUYECKUX JAHHBIX; YMEHHE pellaTh 3aJa4n Ha
HaXO0’K/ICHHUE YaCTOTHI H BEPOSTHOCTH CIIyYaitHBIX COOBITHI;

e  yMEHHE NPUMCHATH U3YYCHHBIC IOHITHU, PE3YJIbTAThl M METOIbI P PELICHNH 3a/1a4 U3 PA3JIMYHbIX Pa3eNoB Kypca,
B TOM YHCJIC 33714, HE CBOSAIIMXCS K HEMOCPEACTBEHHOMY IIPHMEHCHHUIO U3BECTHBIX allTOPUTMOB.

B MemanpeomMemHom HATPABJICHUN:
®  0COOCHHOCTH JECSTHIHON CUCTEMbI CUMCIICHUS;
®  Ha3BaHU PAJIOB U KJIACCOB;
®  TEPMHUHBI IIPUOIMKEHHOE 3HAUCHUE C HEJOCTATKOMY, IIPUOIMKEHHOE 3HAUCHHE C U30BITKOMY; «CTCIEHb YUCTIay,
«OCHOBaHHE CTEICHUY, KII0KA3aTe/b CTCIICHN
®  Kak CBSI3aHBI MEXJy CO0O0# ACHCTBUS CIOKEHHS U BEIYUTAHHS, YMHOKCHUS U JICTICHHUS;
MEePEMECTUTENHHOE U COYETATEILHOE CBOMCTBA CIIOXKEHHS U YMHOXEHUSI, PACIPE/ICIIUTEIbHOEe CBOUCTBO YMHOXKEHHUS
OTHOCHTEIJILHO CII0KEHHS;
YTO TAKOE «JACIUTEIb), «KKPATHOE», B3AUMOCB3b MEX/y HUMU;
o6o3navennss HO/I(a;B) u HOK (a;B);
OMpeeNIeHUE MPOCTOTO YUCIIA;
MpU3HAKU AenuMocT Ha 2, Ha 5, Ha 10, Ha 3 u Ha 9;
YTO 03HAYAIOT 3HAMEHATEJIb M YHCIUTENb APOOH;
MPaBUJIa CIIOKEHUSI, BRIYUUTAHUS, YMHOKCHUS U JCJICHUS APOOSi ¢ OMHAKOBBIMH U PAa3HBIMU 3HAMEHATEIISIMH;

B HpeOMemHomM HANIPABJIEHHH:

e  pa3NM4aTh BUMbI TMHUHN U yTJOB;

e  TIPOBOIUTH M 0003HAYATH MPSAMYIO, JIyY, OTPE30K, JIOMAHYIO;

®  CTPOUTH OTPE30K 3aJaHHOH JUIMHBI, YTOJI 33 JaHHON BEIMIHNHBI, OMCCEKTPHUCY YTJa; paBHOOEIPEHHBIH TPEyTOIBHUK 10
OOKOBBIM CTOpPOHAM W YIIIy MEXAYy HHMH, TPSMOYTOJBHUK HAa HEIWHOBAHHOW OyMmare ¢ MOMOIIBIO YEPTENKHBIX
MHCTPYMEHTOB; HAXOJUTh JUIMHY OTPE3KA U BEIMUUHY yTJa,

®  DACNO3HaBaThb OKPY>XHOCTb, MHOTOYTOJIbHUKH, IWIMHAP, KOHYC, IIap, MHOTOI'PAaHHUKHU; IPOBOJUTH OKPY’KHOCTbH
3a]aHHOTO pajaWyca; W300pakaTb MHOTOYTONBHHUKHM C 3aJaHHBIMH  CBOMCTBAMH, BBIYHCISATH IEPHUMETP
MHOTOYT'OJIbHUKA;

®  [EPEXOAMTh OT OJHMX EIWHHI[ M3MEPEHMs K JIPyTUM €AWHHIAM, BHIOMPATh MOAXOSIINE €IUHUIBI U3MEPEHHS B
3aBUCHUMOCTH OT KOHTEKCTA 3a/1a4H;

®  IPEICTABJIATH HATYypaJIbHOE YKUCIIO B BUJIE CYMMBI Pa3psHBIX CJIaraeMBbIX:

®  YNTATh M 3AIMCHIBATh HATYpaJbHBIC YUCIIA, a TAKXKE YHCIIA, 3allMCaHHbIe PUMCKIMU HU(pPaMH;



CPaBHHUBATh U YIIOPSAIOYHNBATH HATYPAIIbHBIC YMCIIA M JPOOU; YNTATh U 3aIKHCHIBATH JIBOMHBIC HEPABECHCTBA,
n300paXkaTh HATYpaJIbHBIC YHCIIA HA KOOPUHATHON TPSMON;

OKPYIJIATH HATYpaJIbHBIC YHCIIA 10 YKa3aHHOTO pa3psja, MOSICHSS TIPU 3TOM CBOM JIEHCTBUS;

BBITIOJHATH apu(PMETHUECKHE NEHCTBUS ¢ HATYPATbHBIMH YHCIAMH, HAXOAHWTh 3HAYCHHS YHCIIOBBIX BBIPAXKCHHH,
yYCTaHaBIIMBas TIOPAJIOK BBIITOJIHEHUS JCHCTBUN;

HaXOJIUTHh HEM3BECTHOE YHCIIO B PABEHCTBE HAa OCHOBE 3aBUCHMOCTH MEKAY KOMIIOHEHTAMH JCHCTBHIA;

e  BO3BOJWTH HATypaJbHOE YHCIIO B HATYPAJIbHYIO CTEIICHE;

pelaTh HECIOKHBIC TEKCTOBBIC 33/1a4d apU(PMETUISCKAM METOJIOM; PEIIaTh HECIOXKHbBIC apru(METHUCCKUE 3a]]aul Ha
JIBUKEHHE; Ha YaCTU U YpaBHUBAHUE;

MPEICTaBIATh MPOU3BEACHUE HECKOIBKUX PAaBHBIX MHOXKHUTENEH B BUJE CTENIEHU C HATypaJIbHBIM MOKa3aTelIeM;
HCIIOJIb30BaTh CBOICTBA CIIOKCHUSI U YMHOXCHHUS JJIs PEOOPA30BAHUS YHUCIIOBBIX BBIPAKCHUH;

Haxoauts HOK u HOJJ;

HAXOJUTh P00 OT BEIINYHHBL,

COOTHOCHTH APOOH U TOUKH HA KOOPIMHATHOHN TIOCKOCTH;

COKpaIaTh Ipodu, MPUBOIUTE K HOBOMY 3HAMEHATEIII0, K 00IeMy 3HaMEHATEIIO;

BBIJICIIATH TIETYI0 YacTh U3 HEMPAaBWIBHOHN NpoON W MpeACTaBIATH CMEIIaHHOE YHCIIO B BHJIE HENIPABUIHHOM qpodu;
AHATM3UPOBATH TOTOBEIC TAOJIHIIEI U IUATPAMMEI,

3aII0JTHATH HECIIOKHBIC TAOIHIIBI, CIIEAYS] HHCTPYKIIHH.

IIporpamma o0ecneuynBaeT JOCTUKEHHE CIETYIONIUX Pe3yIbTATOB 0CBOEHUS
o0pa3oBaTebHOM NMPOrpaMMbl OCHOBHOIO 00111er0 00pa30BaHuUs:

Harypauabhble yncia. [podu. PannonanbHble yncJa.
YdeHHuK HayduTCs:
* IOHUMAaTh OCOOEHHOCTH IECATHIHON CHCTEMBI CUUCIICHUS;

* BRIpXXaTh YHCIIa B 9KBUBAJIICHTHBIX (OPMax, BEIOUpast HanOoJIee MOIXOIAIIYI0 B 3aBUCHMOCTH OT KOHKPETHOM
CUTYAIVH;

* CpaBHMBATH U YNIOPSIOUMBATH PAIlMOHANBHbIE YUCIIA;

* BBIMIOJIHATH BBIYUCIICHUSI C PAIlHOHATBHBIMU YUCIIAMH, COUETasl YCTHBIE U MUChbMEHHBIE IPUEMBI BBIYUCIICHUH,
MIPUMEHEHUE KaTbKyJIATOPA;

* HCTIOJIb30BATh MOHATHS U YMEHUS, CBSI3aHHBIC C TIPOIICHTaMH, B XOJI€ PEIICHHs MaTeEMaTHUECKUX 3ajad U 3a7a4
U3 CMEXHBIX MPEAMETOB, BHIMOIHATH HECIOXKHBIE IPAKTHYECKUE PACUETHI.

YyeHuk IMOJIYYHUT BO3MOXKHOCTD!
¢ IIOBHAKOMUTHCS C IMOSUIIMOHHBIMH CUCTCMAMHU CHHUCJIICHHUA C OCHOBAHHUAMMU, OTIIMYHBIMU OT 10,

* yriIyOHUTh U pa3BUTh NPEICTABICHHUS O HATYpaJIbHBIX YHCIAX ;
* HAYYHThCS MCIIOIB30BaTh IPHEMBI, PALIMOHAIM3UPYIOIINE BEIYMCICHUS, IPHOOPECTH HPUBBIUKY
KOHTPOJIMPOBATh BEIYUCIICHUS, BRIOMPAst MOAXO SN I CUTyalllK CII0CO0.

H3mepenus, npuoIHKeHHS, OLIEHKH
Y4eHUK Hay4uTCs:
* HCIIOJIH30BATh B XOJI€ PEIICHU 3a/1a4 AJIEMEHTapHbIE MIPEICTaBICHHUS, CBSI3aHHBIE C TPUOIKEHHBIMU

3HAYCHUAMMU BCIIUYUH.

Vaenuk NOJYYUT BO3MOKHOCTbB!:
¢ IIOHATH, YTO YHUCJIOBBIC JaHHBIC, KOTOPBIC NUCIOJb3YOTCA AJIA XapaKTCPHUCTUKU 00BEKTOB OKpYXKaromero mupa,

SIBJISTFOTCSI MPEUMYIIECTBEHHO IPUOIM>KEHHBIM.

JJIeMeHThI a/1redphl

Vuenuk HAy4YUTCH:
¢ OIIEPUPOBATH HOHATUAMHN «YHUCIIOBOC BBIPAKCHUCY, <<6yKBeHHOC BBIPAXKCHHUEC», YIPOLIATH BbIPAKCHUA,

CoJZepIKaIue cjiara€Mbol€ ¢ OJIMHAKOBbIM 6yKBeHHLIM MHOXHUTCIIEM, pa60TaTB C (I)OpMyJ'IaMI/I;
Vuenuk NOJIYYUT BO3MOKHOCTbB!:

* HAyYUTHCS BBIMIOJHATH MPEOOPA30BAHUS IIETBIX OYKBEHHBIX BRIPAXKCHUH, IPUMEHSIS 3aKOHBI apH(MMETHYSCKUX
JIEHCTBHIA;

Onucare,ibHasA CTATHCTHKA U BEPOATHOCTH



VYuenuk NOJIYYUT BO3MOKHOCTb HAYUYUTHCA:
¢ peumaTtb HpOCTeﬁmHe KOM6I/IHaTOpHLIC 3aJa4y Ha HAaXOXACHUEC YuClia 00BEKTOB UIIH MX KOMGHHaHHﬁ.

Harnsanas reomerpust

VYueHuK HayuuTCs:

* pacro3HaBaTh HA YEPTEkKAX, PUCYHKAX, MOJEIIIX M B OKPY>KAIOIIEM MHPE IUIOCKUE U IIPOCTPAHCTBEHHBIC
reoMeTpHUYECKHe (HUTYPEI,

* [TOJIB30BATHCS SI3BIKOM T€OMETPHH [UIS ONMCAHMS IPEIMETOB OKPYIKAIOIIET0 MUPA U X B3aHMHOTO
PAacIIOI0KEHHS;

* pacro3HaBaTh M M300pakaTh Ha 4EPTEKaxX M PUCYHKaX TeOMETpHIECKUE QUTYPHI M MX KOH(PHUTYPAIIH;

* HAXOJUTh 3HAYEHUs JJIMH JIMHEHHBIX 3JIEMEHTOB (UTryp, TpagycHyto Mepy yrios ot 0[] mo 1800 7;

* pacro3HaBaTth pa3BEPTKH KyOa, IPSMOYTOJILHOTO Mapaulesenunesaa;

* CTPOUTH Pa3BEPTKHU Ky0Oa M MPSIMOYTOJIBHOIO Mapajiesenune/a;

* ONPEJENATh 110 JIMHEHHBIM pa3MepaM pa3BEPTKU (PUTYpHI IMHEHHbBIE pa3Mepbl caMoi UTYpbl U HA000POT;
* BEIYHCIIATH IUIOMIA/Ib PSIMOYTOJIBHUKA, IPSMOYTOJIBHOTO TPEYTOJIbHUKA U TUIOMAAN (GUTYpP, COCTABICHHBIX U3
HUX, 006EM NPSIMOYTOJILHOTO HapaslIeNIeTIHIIE A,

Y4eHMK IOIYYUT BO3MOKHOCTD:
* HAyYUTHCS BBIYHUCIISATH 00BEMBI IPOCTPAHCTBEHHBIX T€OMETPHIECKUX (PUTYP, COCTABIEHHBIX U3 MPSMOYTOJIBHBIX

napaJuleNieuIes10B;
* yIIIyOUTb ¥ Pa3BUTh MPEACTABICHHUS O IPOCTPAHCTBEHHBIX TEOMETPUIECKHUX (PUrypax;
* HAY4YHUTHCSA IPUMEHSTh TIOHATHE PAa3BEPTKHU VIS BHITIOHEHHS IPAKTUIECKUX PacyETOB.

6 KJIacce

Hartypanabnble yncaa. [I[poou. PanuoHanabHble Yncia

Vaenuk HAYy4YUTCH:
¢ OIICPUPOBATH NOHATUAMH, CBA3aHHBIMU C ACIIMMOCTBIO HATYPaAJIbHbIX YUCCII;

* BEIpaKaTh YMCIIA B 3KBUBAICHTHBIX (hOpMax, BBIONpasi HaNOOJIee ITOAXOAAIIYO B 3aBUCUMOCTH OT KOHKPETHOH
CUTYyAal|H;

* CPaBHUBATH U YIIOPSI0YMUBATH PALIMOHAJIBHBIEC YUCIIA;

* BBINIOJIHATH BBIYHUCIICHUS C PALIMOHAIbHBIMU YUCIAMH, COUETasl YCTHBIE U IUCbMEHHBIEC IPUEMBI BBIYUCIICHUH,
IIPUMEHEHUE KaIbKYJIATOPA;

* JCIIOJIb30BATh IIOHATHUS U YMEHMS, CBSI3aHHbIE C IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, IIPOLEHTAMH, B XOJ€
pelIeHHus MaTeEMaTUYECKUX 3aa4d U 3a7a4 U3 CMEXKHBIX IIPEJAMETOB, BBIIIOJIHATE HECJIOXKHBIE IIPAKTUYECKUE
pacyérTsl.

VY4eHMK NOJTYYUT BO3MOXKHOCTb:
* yIIIyOHUTb U pa3BUTH NMPEACTABICHHUS O HATYPAJIbHBIX YHCIAX U CBOUCTBAX JAEIUMOCTH;

* HAYYUThCS MCIIOIB30BaTh IPHEMBI, PALIMOHATM3UPYIOIINE BEIYUCICHUSI, IPHOOPECTH HPUBBIUKY
KOHTPOJIMPOBATh BEIYUCIICHUS, BRIOMPAst TOAXO SN I CUTyalluu CII0C00.

HN3mepenus, npudauskeHusl, OeHKH

VYueHnK HayquTcs:

* HCTIOJIL30BATh B XOJI€ PELICHU 3a71a4 JJIEMEHTapHbIE IPE/ICTABICHUSI, CBSI3aHHbIE C TIPHOIIMKEHHBIMU
3HAUYEHHUSMH BEJINYNH.

Y4eHUK NOJy4YuT BO3MOXKHOCTD:
* TIOHSATh, YTO YUCIIOBBIE JAaHHBIC, KOTOPBIC UCTIOIB3YIOTCS ISl XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIETO MUPA,
SIBIISTIOTCS TPEUMYIIECTBEHHO TPUOJIMKEHHBIM.

DJIeMeHTHhI a/1redpol

VYueHnK HayuuTCs:

* OIIEPUPOBATH NOHIATHSIMH «4HCIOBOE BHIPAXKEHHEY, «OyKBEHHOE BBIPAKEHUEY, YIIPOLIATh BEIPayKeHNUS, paboTaTh
¢ popmynamuy;



* peuaTh JUHEHHbIE YPaBHEHUS C OAHON IepEMEHHOI;

* IOHUMATh YPABHCHHUE KaK BAKHEUIIYI0 MATEMATHYCCKYIO MOJICIIb JIJIsl ONIMCAHUS U U3yUCHHS Pa3HOOOPa3HBIX
peaNbHBIX CUTYAIHi, pEIIaTh TEKCTOBEIC 33]]a4d alireOpandecKuM METOIOM;

* IOHUMATh U IPUMEHSATH TEPMHHOJIOTHIO ¥ CHMBOJIUKY, CBS3aHHYIO C OTHOIIIEHHEM HEpaBEHCTBA, B IPOCTEUIINX
CIyJasx.

Y4eHUK HOIy9IUT BOSMOXKHOCTB!

* HayYUTHCA BHITIOJHATH TPeoOpa30BaHMUs IEBIX OYKBEHHBIX BRIPAXCHUH, IPUMEHSA 3aKOHBI apH()METHISCKIX
JIEHCTBUIA;

* OBJIJICTh MPpUEMAMHU PEIIICHUS YPABHEHUIT;, MPUMEHSATH anmnapaT ypaBHCHHUN IS PEIICHUsI Pa3HOOOPa3HBIX
TEKCTOBBIX (CHOXKETHBIX) 3a/1a4.

OnncartesibHAA CTATUCTHKA M BEPOSITHOCTb.

Y4eHHK HOTyYUT BO3MOKHOCTD HAYyYUTHCS:

* HaXOJUTh BEPOSATHOCTH CITy4aHHOTO COOBITHS B IPOCTEHIINX CITyJasix;

* pemath npocTeinine KOMOMHATOPHbIC 331a4X Ha HAX0XKJCHUE YHCIIA 0OBEKTOB MIIM NX KOMOUHAIHH C
HCTIONIb30BAHIEM TIPABMIIA IIPOU3BEICHHS.

Harasignas reomerpust

VY4eHUK Hay4YuTCS:

* pacro3HaBaTh Ha YepTekKax, PUCYHKaX, MOJEISIX M B OKPY’KaIOIEM MHUPE IIOCKUE U IIPOCTPAHCTBEHHbIC
reoMeTpuuecKue GpUrypsl;

* [T0JIb30BATHCS SI3BIKOM F€OMETPHH ISl ONMCAHHUS IIPEIMETOB OKPYKAIOIIEr0 MUPa U UX B3aUMHOTO
PacIIoI0KEHHS;

* pacro3HaBaTh M H300pakaTh Ha 4EePTEKax M PUCYHKaX reOMETpHIecKUe QUTYpHl M MX KOHQHUTYPALIH;

* HaXOJUTh 3HAYCHUS JJIMH JIMHEHHBIX 3JIEMEHTOB (UTyp, TpagycHyto Mepy yrios ot 0[] mo 18007,

* BEIYHCIIATH IUIOMAAb KpyTra, 00bEM mapa.

VY4eHUK NOTYYUT BO3MOKHOCTB:
* yrIIyOUTb ¥ Pa3BUTh MPEACTABICHUS O MPOCTPAHCTBEHHBIX TEOMETPUYECKUX PUTYpax.

2.COAEP) KAHUE KYPCA MATEMATHKMU 5-6 KTIACCOB

Apudmernka

Hartypanbuble 4mcaa. Harypambpnbiii psa.  [lecsatudnas cucrema cyHcieHHs. ApupMeTHUECKHe IEeHCTBHA C
HaTypaJbHbIMU yKciaMu. CBOWCTBa apuMETHIECKUX JICHCTBHIA.

CrenieHb C HATYpaJbHBIM ITOKA3aTeNIeM.

UucnoBsle BEIpAXEHUS, 3HAUYCHUE YHCIOBOTO BBIpaXKeHUs. [1opsiok AeHCTBHI B YMCIIOBBIX BBIPAXKEHUSX, UCIIOJIBE30BaHUE
CKOOOK. Perrenne TeKCTOBBIX 3a1a4 apu(pMETHIECKHM CIIOCOOOM.

Henurenu u kpatHble. CBoiicTBa 1 npu3Haky fenumocty. [IpocTeie n coctaBHbIe Yncina. Pa3noskeHne HaTypaabHOTO Yncia
Ha MPOCThIE MHOXKUTENH. JleNeHne ¢ 0CTaTKOM.

Jpodou. OOvikHOBeHHAst aApoOb. OCHOBHOE CBOWMCTBO npodOu. CpaBHeHHWE OOBIKHOBCHHBIX ApOOei. Apudpmerndeckue
JIeUCTBHS ¢ OOBIKHOBEHHBIMH JIpo0siMu. HaxoskaeHue 9acTu OT LEeNoro M 1IeJI0To Mo ero 4acTH.

HecsitnuHast 1poOb. CpaBHEHHE JECATHYHBIX ApoOed. Apudmernueckue AEHCTBUS € JECATUYHBIMH JAPOOSMHU.
IIpencraBnenue necATUIHON ApoOU B BUJe OOBIKHOBEHHOU IPOOH 1 OOBIKHOBEHHOMW B BUJIE NECATUIHOM.

[IporeHTsl; HaXOXKACHUE MPOIEHTA OT BEIMYMHBI U BEJIMYMHBI 10 ee MporeHTy. OTHOIIeHNe; BRIPAXKCHNE OTHOIICHUS B
MPOIICHTAX.

Perrenne TekCTOBBIX 3a7a4 apUPMETHIECKAM CIIOCOOOM.

PammonanbHble uMcia. [lomoxuTensHbIE M OTpPHIATENBHBIE YHCJA, MOIYJIh 9YHCIa. MHOXECTBO IEJIBIX YHCEIL.

m
MHoxecTBO paguOHAJIBHBIX YHUCEII; PAIIMOHAJIBHOC YUCJIO KaK OTHOIICHUE — , TA€ m — 1eJa0€ YnCJio, 1 — HATypaJIbHOC.
n

CpaBHeHHE palMOHANBHBIX YHCET. ApUPMETHUECKHE NEHCTBHUS C palMoHaIbHBIMU urciaMu. CBOHCTBA apu(METHIECKUX
JIeCTBUI.
KoopaunaTHas npsimasi; H300pakeHUE YUCceT TOYKaMU KOOPIMHATHOW TPSMOM.



W3mepennsi, npudaMKeHNsl, OeHKN. EanHUIBI M3MepeHus JJIMHBI, IUI0INanu, 0o0bEMa, Macchl, BPEMEHH, CKOPOCTH.
[IpubmwkénHoe 3HaueHne BenUMYUHBL. OKpYyIJIEHHE HAaTypaJIbHBIX YHCENl M JAECSITHYHBIX JpoOei. Ilpukunka M oneHka
pe3yJIbTaToOB BBIYUCICHUN.

DJIeMeHTHhI a/1redphl
Hcnonp3oBanue OyKB ai1si 0003HAUCHHS YUCEIN, JUISl 3alIUCH CBOMCTB apu(h)METHUECKUX JIeHCcTBUNA. ByKBEeHHBIE BEIpayKeHUSI.
YucnoBoe 3HaYeHUE OYKBEHHOTO BhIpakeHHs. JlonmycTHMBbIE 3HaYeHHsI OYKB B BEIPayKCHUH.
HEHM3BECTHBIX KOMIIOHEHTOB apu(hMETHIECKHX JieiicTBIHA. [IpruMephI pelieHnst TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO YPaBHEHHH.
JlexapToBbI KOOpJAMHATHl Ha IUIOCKOCTH. [locTpoeHHe TOYKM 1O KOOpAMHATaM, OIpeAelcHHE KOOpAMHAT TOUYKM Ha
TUIOCKOCTH.

OnucareabHas cratucTuka. KomoOunaropuka
[pencraBneHue NaHHBIX B BUC TAOJHII, THATPAMM.
Perrenne KOMOMHATOPHBIX 33734 MIEPeOOPOM BapUAHTOB.

Harasanas reomerpust

Harnsanasre mpencraBneHus o ¢(urypax Ha IDIOCKOCTH: TpsiMasi, OTPE30K, Jyd, YTrOJd, JIOMaHas, MHOTOYTOJIFHUK,
OKpY>XHOCTb, KpYI, YETBIPEXYTIOJbHUK, NPSIMOYIOJbHUK, KBaapaT. TpeyrosbHHMK, BUIb TpeyroJbHUKOB. IIpaBuibHbie
MHOTOYTOJILHUKH. M300paxkeHne reomerpuueckux ¢uryp. B3anmHoe pacrioiokeHHe IBYX NPSMBIX, OBYX OKpY>KHOCTEH,
IPSIMOU U OKPY>KHOCTH.

JnuHa otpeska, nomaHoi. IlepuMerp MHOroyronbHMKa. ENuHUIBI M3MepeHUs UIMHBL. II3MepeHue UIMHBI OTpe3Ka,
IIOCTPOCHHUE OT PE3Ka 3aJaHHOU JJINHBL.

Buns! yrinos. I'pagycHas Mepa yria. i3MepeHue U IOCTpOEHUE YIVIOB ¢ IIOMOILBIO TpaHCIOpTHpa. buccekrpuca yria.

[onarne twromaan GUTYpHl; eNUHHUIB W3MEpeHUs Iuomanu lLmomans mpsMOyroibHHKA, KBaaparta. [IpubmmxéHHOE
U3MepeHue Iomany GUryp Ha KieTdaToit Oymare. PaBHOBemKIe GUTYPHL.

HarnsaHsre npencTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: KyO mapajuIeseuIie]1, Ipu3Ma, MIMpaMuaa, map, cgepa, KOHycC,
muHap. M3o0paxenne mpocTpaHcTBeHHBIX ¢Guryp. [IpuMeps! ceuennii. MHororpanHukd. [IpaBUiIbHBEIE MHOTOTPaHHUKH.
IIpumepsb pa3BEPTOK MHOTOI'PaHHUKOB, LIMJIMHAPA U KOHYca.

INonsarue 00vEMa; equHuUIBl 00bEMa. OOBEM MPSIMOYTOJILHOTO MapajlIeyienue1a, Kyoa.

[onsrtue o paBeHcTBe Guryp. IleHTpanbHas, oceBas U 3epKaibHasi CHMMETpHH. M300pakeHne CUMMETPUYHBIX QUTYD.

Jloruka u MHOXecTBA
MHO€eCTBO, 3JIEMEHT MHOKECTBA. 3aJaHUE MHOXECTBA NEPEUUCICHUEM 3JIEMEHTOB, XapaKTEPUCTUUYECKUM CBOMCTBOM.
CrannaptHbeie 0003HAYCHHS YHCIOBBIX MHOKECTB. [IycToe MHOXKECTBO U ero obo3HadeHMs. [TommHOkecTBO. OOBeANHEHHE U
nepeceyeHue MHOXKECTB.
Wnnmroctpanus OTHOIIEHUH MEXy MHOKECTBaMHU € TIOMOIIIbIO AuarpaMm Ditnepa-Benna. [Ipumep u koHTpIpUMED.

2.Cogep:kaHue y4e0HOTO MpeAMeTa MO KJjaccam

5 kaace (170 u

1. Jlunuum (9 9)

Jluany Ha mIockocTU. 3aMKHYThIe M He3aMKHYThIe tnHuU. Camornepecekatoniuecs: TuHun. [Ipsimasi, otpe3ok, yd. Jlomanas.
JlmHa oTpes3ka, MeTpHuYecKHe eAuHHUIbl HBL. OKpyxHOCTh. llocTpoeHume KOHHUrypammid W3 NHpPsSAMOH, ee uacTed,
OKPY>KHOCTH Ha HEJIMHOBAaHHOM M KJIeTYaToi Oymare.

OCHOBHBIE [IEJIH - Pa3BUTH MPEICTABICHAUE O JTMHHUAX Ha TUIOCKOCTH U MPOCTPAHCTBEHHOE BOOOPAXKCHHE YUAIIMXCSI, HAYIUTh
M300pakaTh NPSIMYI0 U OKPY>KHOCTB C TOMOIIBIO YE€PTEKHBIX HHCTPYMEHTOB.

2. Harypaabusbie yncaa (12 4)

I[CCHTI/I‘IHEIH CHCTEMa cumcieHus. PuMckas HyMepanus Kak npumMep HeHOSHHHOHHOﬁ CHUCTEMbI CYHUCJICHUA. HaTypaHLHLIﬁ psa.
I/I306pa)I(€HI/I€ HATypaJIbHbIX 4YHCEJI TOYKaAMU Ha KOOpHHHaTHOﬁ HpHMOﬁ. CpaBHeHI/IG HaTypaJIbHBIX YHCCII. OprFJ’ICHI/Ie
HaTypaJIbHBIX YHCEII.

Pemenne KOM6I/IHaTOpHBIX 3aJa4 nepe60p0M BCEX BO3MOKHBIX BAPUAHTOB.

OcHoBHast 1ECIb - CUCTEMATU3UPOBATH U Pa3BUTh 3HAHUA YUAIINXCSA O HATYPAJIbHBIX YHCJIaxX.

3. JeiicTBus ¢ HATYpaAbHBIMH Yucaamu (21 u)
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CrnoxeHue HaTypaJibHBIX YHCEIT; CBOMCTBO HYJIS IIPH CIIOKCHHUU. BrruntaHue Kak IeicTBrHE, 00paTHOE CIIOKCHHIO. Y MHOXKCHHE
HATYpaJbHBIX YHCEN; CBOWCTBA HYNI1i W CIUHHIBI NPH yMHOXCHHH. JleleHue Kak JAeHCTBHE, OOpaTHOC YMHOXCHHUIO.
Bo3Benenne 4ucia B CTENEHb C HATYpPaJbHBIM TOKa3aTelieM. BBIYUCIIeHHWE 3HAYEHWH YHCIOBBIX BBIPAXEHHH; MOPSIOK
nericTBuil. Pemenue 3ama4d apuMeTHIECKUM METOOM.

OcHOBHas eI - 3aKPETUTh U Pa3BUTh HABBIKK BBITIOJHEHUS NSHCTBUN C HATYpaTbHBIMH YHCIIAMHU.

4. HMcnoab3oBaHHe CBOWCTB AeiicTBuii npu BoruncaeHusx (10 1)
[lepemecTuTenbHOE W COUYETATEIBHOE CBOWCTBA CIOXKCHHA M YMHOXCHHS; IpeoOpa3oBaHHE CYMM H IPOHM3BEICHUIL.
PacnpenenurensHOE CBOMCTBO YMHOXKEHHSI OTHOCHTEIIFHO CIIOJKEHUS; BEIHECEHHE OOIIEro MHOXKHTENS 32 CKOOKH. [Ipumepsr
panroHaNIBHBIX BEIUUCICHUN. Pemenne 3a1a4 aprudMeTHaeckum crocodom.
OcHoBHas 11eJ1b - COPMUPOBATH HAYATBHBIC HABBIKH MTPEOOPA30BAHUS BBHIPAKCHUH.

5. ¥Yrasl 1 MHOTOYTOJbHUKH (9 1)
Vroua. IIpsamMoii, ocTpslid, Tyno# yribl. Mi3MepeHue 1 NoCTpOeHHUEe yIIOB ¢ IOMOLIBIO TpaHcnopTupa. JIomansle u
MHOT'OYT'OJIbHUKU. BBINyKIIble MHOTOYTOJIbHUKH. 1lepuMeTp MHOrOyrosiabHUKa.
OCHOBHBIE 1IeJIY - TO3HAKOMHTH C HOBOW T€OMETPUYECKON (DUTYPOii - YIIIOM, HOBBIM U3MEPUTEIEHBIM HHCTPYMEHTOM -
TPaHCIIOPTUPOM, Pa3BUTh U3MEPUTEIbHBIE YMEHHUE, CUCTEMATU3UPOBATh IIPEACTABICHUS O MHOTOYIOJIbHUKAX.

6. Jdeaumocts yncer (16 1)
Jenurtenu n KpaTHble 4HCia; HAUOOJIBIINK OOIIMI NeMUTeNlh U HauMeHbIee obiee KpaTHoe. [IpocThie U cocTaBHBIE YnCHa.
PasnoyxeHne 4ncia Ha MPOCTBIE MHOXKHUTENHU. J[eTMMOCTh CyMMBI U Tipom3BeneHus. [Ipu3Haku aemmmocta Ha 2, 5, 10, 3, 9.
Jenenue ¢ ocraTkoM; pa3OMeHHE HATypalbHBIX YHCEN Ha KIACCHI [0 OCTATKaM OT ACJICHHSL.
OcHOBHas L1eJIb - IO3HAKOMHTH YYAIIUXCS ¢ TIPOCTEHIIUMH TIOHATHSMHA TEOPHHU JICITUMOCTH.

7. TpeyronbHUKH U YeThIpexXyrojbHuKu (10 u)
Tpeyronsankn 1 ux BuAsl. [IpsmoyronbHuK, kBaapat. PaBercTBo ¢uryp. [lnomans npsiMoyroysHAKa, €AMHHUIBI TUIOIIATH.
OCHOBHBIE LENH - TO3HAKOMHTH yYallUXcs C KilaccH(pUKanuedl TpeyroJbHHKOB II0 CTOPOHAM M YIJlaM, CBOWHCTBAaMH
IPSIMOYTOJBHUKA M €r0 JUaroHajel, Hay4uTh CTPOHUTH NMPSIMOYTOJbHUK Ha HEJIMHOBAHHOW Oymare, chOpMHpOBATh MOHATHE
paBeHcTBa UTyp, MPOJOIKUTH (POPMUPOBAHUE METPUUECKUX TPENICTABICHHUH.

8. Jlpoo6u (19 )
[Ipencrasnenue o ApoOHU Kak CIOCOOE 3aMUCH YaCTH BEIMYUHEL. [IpaBUIbHBIC M HETpaBUIbHBIC ApoOu. 300paxeHue apoodeit
TOYKaMH Ha KOOpAMHATHOW mpsiMoil. OcHOBHOe cBOMCTBO apobu. CokpameHue apobGeit. [IpuBeneHue npoOH K HOBOMY
3HaMmeHarento. CpaBHeHHE ApoOeid. 3amuch HaTYypaIbHOTO YKCTIa B BUIE JPOOH.
OcHOBHBIE 11e7U - CHOPMHUPOBATH Y YUAIIAXCS MOHATHUS IPOOH, TIO3HAKOMHTEL C OCHOBHBIM CBOMCTBOM IpOOU M MPHUMEHCHHEM
ero i mpeoOpa3zoBaHus ApoOei, HAyYNTh CPAaBHUBATH APOOH.

9. JeiicTBus ¢ gpodsivu (35 41)
Croxxenne u BeluuTanue apodeit. CMemmaHHas 1poOk; pecTaBIeHHe CMEIIaHHOW ApoOr B BUIE HETIPABUIILHOM 1 BBIIEICHHE
IeJI0H YacTH Ynclia U3 HETIPaBUIIBHOM IpoOH. Y MHOXKEHHE U JIeNeHHe Ipo0eil; B3auMHO-00paTHbIe 1podu. Haxoxenne qactu
IIETIOT0 1 1IEJI0T0 MO ero JacTu. Pemenne 3agad apu)MeTHIECKUM CIIOCOOOM.
OcHOBHas LieJIb - BBIPA0OTATh MPOYHBIE HABBIKHM BHIITOTHEHHS apU(PMETHIECKNX ASHCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMHU.

10. Muororpanauku (11 1)
Msuororpanaukn. [Ipsmoyronsasiii mapamtenenumnen. Ky6. [Tupamuna. PasBepTkn MHOTOTpaHHUKOB.
OcHOBHas 1LIeJTb - Pa3BUTh MPOCTPAHCTBECHHBIE MTPEJICTABIICHNS yUaIIUXCsl ITyTEM OpraHU3alui PasHOOOPa3HON NEesTEILHOCTH ¢
MOJIETISIMH MHOTOTPAHHHUKOB 1 X H300paKCHUSIMH.

11. Tabéauusbl u AnarpamMmmsel (9 4)

Urenne Tabmuiy ¢ AByMs BXxojamu. Vcronmp3oBaHHME B TabiHIax CHENHANBHBIX CHMBOJIOB M 00o3HaueHHH. CtonOuareie
nuarpaMmsl. [Ipocreiinme npremsl cOopa U peAcTaBIeHUs] HHPOPMALHH.
OcHoOBHas 1ieJib - CPOPMHUPOBATH YMEHHE U3BIIEKaTh HHPOPMAIHIO U3 HECIIOKHBIX TaOJIMI] M CTOJIOYATHIX AUATPAMM.

12. IosTOopenue Kypca (94.)

6 kaacc (170 g

1. dpo6u n mpoueHtsl (20 1)
IToBTOpEHUe: MmoHsTHE APOOH, OCHOBHOE CBOWCTBO APOOH, CPaBHEHHE W YIOPSAAOYHBAHUE NPOOEH, MpaBHIIa BEBITTOJIHEHUS
apudMeTHIECKUX ACUCTBUH ¢ npodsmu. [IpeoOpazoBaHMEe BBEIpAKEHHUI ¢ MOMOIIBI0 OCHOBHOI'O CBOWMCTBA ApoOH. PeureHue
OCHOBHBIX 3a7a4d Ha ApoOu. [loHstre mpoueHTa. HaxoxaeHne nponeHTa oT BennduHbl. CTO0UaThIe THArpaMMEbl: YTCHUE H
noctpoeHue. Kpyropele muarpaMMel.
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OCHOBHEIE e - CUCTEMATU3UPOBATL 3HAHUA 00 OOBIKHOBEHHBIX le06$IX, 3aKpCUTh U Pa3sBUTh HABbIKU HCﬁCTBHﬁ C
OOBIKHOBEHHBIMU [[pO6$IMI/I, MO3HAKOMUTH YYallUXCsd C MOHATHCM IMPOLCHTA, a TaKXKEC pPa3BUTb YMCHHUC pa6OTaTL C
auarpaMmmamu.

2. TlpsMble HA IJIOCKOCTH U B npocTpaHcTBe (7 4)
Ilepecekarommecs: npsimble. BepTukanbuble yruibl, UX cBoWcTBO. [lapannenbHble npsiMble. IlocTpoeHMe napauienbHBIX U
HEPIEHANKYISIPHBIX NPAMBIX. [IprMeps! mapauleNbHbIX U MEPICHINKYIAPHBIX IPSAMBIX B OKpYXKaromeM mupe. PaccrosiHne
MEKAY JBYMS TOUKAMH, OT TOUKH JI0 TPSMOH, MEX Ty ABYMsI MapauIeIbHBIMH IPSIMBIMH, OT TOYKH 0 TUIOCKOCTH.
OCHOBHBIE ~ LIENH - CO34aTh Yy YYaIIMXCSl 3pUTENbHBIC 00pa3bl BCEX OCHOBHBIX KOH(UIYpalHi, CBSI3aHHBIX C B3aWMHBIM
pacHoNOXXCHUEM [BYX HPSAMBIX Ha IUIOCKOCTH M B NPOCTPAHCTBE, COPMHUPOBATH HABBIKUM IMOCTPOCHHS IAPATICIBHBIX U
HNEePHEHIUKYISPHBIX NPSAMBIX, HAYYUTh HAXOAUTh PACCTOSIHUE OT TOUKHU A0 NMPSIMOH, MEXy ABYMS NMapauleIbHBIMU IPSIMBIMU.

3. Jecaruunsie qpodu (9 u)
JHecatuunas 3amuck nqpodeii. [IpencraBieHrue 0OBIKHOBEHHOW IPOOU B BUE ACCATHYHOU M ISCATHYHON B BUIC OOBIKHOBCHHO;
KpUTEpH 00paTUMOCTH OOBIKHOBEHHO! IPOOH B ICCATUYHY 0. 300paXkeHHe ECATHYHBIX APOOCH TOUKAMU Ha KOOPJMHATHON
npsimMoit. CpaBHEHUE JICCATUYHBIX ApoOei. JecaTuanbie qpoOu 1 METpUIecKas clucTeMa Mep.
OCHOBHBIC  II€JM - BBCCTH TOHATHE NECATHYHON NPOOU, BBIpa0OTATh HABBIKMA UTCHHS 3alUCH JCCATUYHBIX TpoOeH, ux
cpaBHEHUs, C(HOPMHUPOBATH YMEHHUS IEPEXOIUTh OT JECITHYHON JpoOM K OOBIKHOBEHHOH, BBITIOJHATh OOpaTHBIC
npeoOpa3oBaHus.

4, ledicTBHSA ¢ JeCATUYHBIMH Apodsvu (27 1)
CrnoxeHre W BBHIYUTAHWE JECATUYHBIX OpoOei. YMHOXEHHE U ACJCHHE NecATHYHON apodu Ha 10. YMHOXCHHE W JelieHue
JECSITUYIHBIX 1pooOeit. OKpyTiieHne qecaTHIHBIX apooei. [Ipubmmkernoe yactHoe. BrimonHeHne neiicTBrii ¢ 0OBIKHOBEHHBIMH
U TECATHIHBIME JpOOsSIMU.
OcHOBHas 1eNb - chOPMUPOBATh HABBIKH JACHCTBUI C NCCATUYHBIMU IOPOOSMH, a TaKKe HABBHIKA OKPYTIICHUS NECATHIHBIX
nIpobeit.

5. OxpyxHocTb (9 4)
B3auMHOe pacrnosiokeHHe MPsIMONM M OKPY)KHOCTH, IBYX OKpyxHOcTell. KacaTenpHass K OKPY)KHOCTH M €€ MOCTPOCHHE.
ITocTpoeHue TpeyroiapHUKA IO TpeM cToponaM. HepaBeHCTBO TpeyrosbpHuka. Kpyriibie Tena.
OcCHOBHBIE IEeNd - CO3JaTh Y YYAIMXCsl 3pUTEIbHBIC 00pa3bl OCHOBHBIX KOH(MHUIYpAaIlUil, CBA3aHHBIX C B3aHUMHBIM
pacIoNIOKECHHEM MPSIMOM M OKPYXKHOCTH, JIBYX OKPYKHOCTCH Ha IUIOCKOCTH; HAYYHTh CTPOHMTH TPEYTOJBHHK IO TPEM
CTOpOHaM, C(OPMHUPOBATH MPEICTABICHUE O KPYIIIBIX Telax (1Iap, KOHYC, IHIHHID).

6. OtHomenus u npoueHtsl (17 4)
OTHOIIIEHHE YKCces U Ben4urnH. Macitad. J{enenue B JaHHOM OTHOIICHHH.
BrlpaxeHHe TPOLEHTOB AECATHYHBIMH IpOOSMH; pEIIeHHE 3amad Ha MPOICHTHL. BhIpakeHHE OTHONICHWS BEIHYHH B
MPOIICHTAX.
OCHOBHBIE  IIEJH - TO3HAKOMHUTH C MOHATHEM "oTHomIeHHe" W c(hOPMUPOBATh HABBIKM HCIIONB30BAHMS COOTBETCTBYIOIICH
TEPMUHOJIOTHH; Pa3BUTh HABBIKU BBIYHCICHHUS C IIPOIICHTAMHU.

7. Bpipaxenus, popmyJisl, ypaBHeHus (15 1)
[Ipumenenne OyKB Al 3allMCH MAaTEeMAaTHYECKUX BBIPAXEHUH M TIPEATOKEHHH. ByKkBeHHBIE BBIpRXKEHHS M UYHCIIOBBIC
noactaHoBku. @Dopmyisel. PopMyibl NEepUMeETpa TPEYroJIbHWKA, IEpUMETpa M IUIOMAAM IPSIMOYTOJbHUKa, 00BeMa
napamenenunena. @opMyIisl JTUHBI OKPYKHOCTH U TJIOIIATU KpyTa.
VYpasHenue. Kopenb ypaBHenus. CocTaBiaeHHE ypaBHEHMs IO YCJIOBUIO TEKCTOBOH 3aauH.
OcHOBHBIE 1IeTH - cHOPMUPOBATH NEPBOHAYAIBHBIE NPEACTABICHHUS O A3bIKE MAaTEeMAaTHKH, OMHUCATH C MTOMOINBIO (opmMy
HCKOTOPLIC U3BCCTHBIC YUallIUMCS 3aBUCUMOCTHU, ITO3HAKOMUTE C (bOpMyJ'IaMI/I JJIMHBI OKPYKHOCTHU U TIJIOLIAa/ U Kpyra.

8. Cummerpus (8 u)
OceBasi cummerpusi. Ocb cummerpun urypsl. LlentpanphHas cummerpusi. [locTpoeHne ¢GUrypbl, CHMMETPUYHON JaHHOI
OTHOCHTEINILHO MPSAMOM U OTHOCUTEIHHO TOUKH. CHMMETpHS B OKPY’KaIOIIEM MHpE.
OCHOBHBIE ~ IIENTM - NTO3HAKOMUTH YYAIIUXCS C OCHOBHBIMHM BHJIaMH CHMMETPHU Ha MJIOCKOCTH; HAy4UTh CTPOUTH (QUTYDY,
CHMMETPHYHYIO JJaHHOW (PUType OTHOCHTENIHHO MPSIMOMA, a TAK)KE TOUKY, CAMMETPHYHYIO JIaHHOW OTHOCHUTEIBHO TOYKH; J1aTh
IIPEJICTaBICHUE O CHMMETPHUU B OKPYIKAIOLIEM MUPE.

9. Hexabre uncaa (13 q9)
Yuca, TpOTHBONOJIOXKHEIE HATypalbHbIM. "Psn" menprx uucen. M300pakeHHe NENBIX YHCENT TOYKAMH HAa KOOPIWHATHOM
npsimMoid. CpaBHeHHUeE LeNbIX yncell. CloKeHHe U BBIYUTAaHUE LIEeIIbIX YUCEIT; BBIMOJIHUMOCTh ONIEpallui BHIYUTAHUA. Y MHOKEHHE
U JIeJICHUE LIEJIbIX YMCEeIT; IPaBuiia 3HaKOB.
OCHOBHBIE IIEJIM - MOTUBUPOBATh BBEJCHHE OTPHUIATEIBHBIX YHCENT, CHOPMUPOBATh YMEHUE CPABHHUBATH IIEJIbIe YHCIa C
OTIOPOI Ha KOOPJAMHATHYIO MPSMYIO, & TAK)KE BBITIOHATH JEHCTBUS C IETBIMU YHCIaAMHU.

10. PaumonanbHble yncaa (17 41)
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OtpunarenbHbie qpoOHbIe yncina. [ToHsTue parroHansHoro yncia. M3o0paxeHne 4nuces TOUKaMu Ha KOOPJAMHATHOM IPSMOH.
[IpotuBomnonoxueie yncia. Moayip 4yucia, TeoMeTpudeckas MHTeprperanus Moayis. CpaBHCHHE palMOHATIBHBIX YHCEI.
Apudmerndeckrie IeHCTBHUS ¢ paIMOHATHLHBIMU YHCIIAMH, CBOHCTBA apU(METHIESCKUX JCHCTBHIMA.
[IpuMeps! WCTIONB30BaHMS KOOPAMHAT B peaqbHOH NpakTuke. lIpsMoyroipHas cHcTeMa KOOPAMHAT Ha IUIOCKOCTH.
KoopannaTs! ToUkH Ha IJIOCKOCTH, abcuucca u opanHaTa. IlocTpoenue Touek U Gpuryp Ha KOOpIHHATHOHN IIOCKOCTH.
OCHOBHBIE  IIETIH - BBIPA0OTATh HABBIKMA NEHCTBHU C TOJOXHUTEIBHBIMH M OTPHIATEIBHBIMHA YHUCIIAMH;, C(HOPMHPOBATH
MPEICTaBJICHUE O IEKapPTOBOU CHCTEME KOOPAWHAT Ha IIOCKOCTH.

11. MHOroyroJibHUKH H MHOTOTPAaHHHKH (9 1)
Cymma yriioB TpeyroibHHKa. IlapamienorpaMM ¥ €ro CBOICTBa, IIOCTPOSHHE IapajieJorpamma.
MHOTOYTONBHUKH. [l1T0many, paBHOBENHUKHE M paBHOCOCTaBICHHBIE GUrypsl. [Ipm3ma.
OCHOBHBIC LIEJIU - Pa3BUTh 3HAHHUS O MHOTOYTOJIbHHUKAX; Pa3BUTh NPEICTABICHUE O TUIOLIA/SX, TO3HAKOMHThL CO CBOHCTBOM
aJTUTHBHOCTH IUIOMIAIH, C UIIeCi IepeKpanBaHusl GUTYPHI C IEIBIO ONPEICICHHUS e¢ IUIOIIA N, COPMHUPOBATH MPEICTABICHUC
0 mpu3Me; 0000NUTh MPUOOPETEHHBIC TEOMETPHUCCKIE 3HAHUSA U YMCHHS W HAYYUTh MPUMCHSTh WX MPU M3YYCHUU HOBBIX
(uryp u ux CBOWCTB.

12. MHuo:xkectBa. KomOunaTopuka. (8 u)

[IpaBunbHbIE

[onsiTre MHOXkecTBa. [IpuMepsl KOHEUHBIX U OECKOHEUHBIX MHOecTB. [logMHOXecTBa. OCHOBHBIE YMCIOBBIE MHOXECTBA U
COOTHOIIEHHUST MEXJy HUMH. PazOoueHue MHOxecTBa. OOBbeIMHEHHNE M IepeceyeHne MHOXXECTB. WimrocTpanus OTHOLICHUH
ME>K/1y MHOKECTBaMH C IIOMOIIBIO KPYTroB Diiepa.

Pemenyne KoMOHMHATOPHBIX 3a/1a4 IepebOPOM BCEX BO3MOXKHBIX BApHAHTOB.

Crnyugaiinoe coOsiTHe. JloCTOBEpHOE M HEBO3MOXKHOE cOOBITHA. CpaBHEHHE IAHCOB COOBITHI.

OCHOBHBIC ~ LeNIM - MO3HAKOMUTH € NPOCTCHINNMHU TEOPETUKO-MHOXKCCTBEHHBIMH MOHATHAMH, a TaKke CHOPMHPOBATH
NepBOHAYANIbHBIC HABBIKH HCIIOJIb30BAHHS TEOPETHKO-MHOKECTBEHHOTO S3bIKA; Pa3BHTHh HABBIKH PEIICHUS KOMOMHATOPHBIX
3aj1a4 IIyTeM Iepedopa BceX BOZMOXKHBIX BapUAHTOB.

13. MoBTOpeHue kypca (11y)

3.TemaTuueckoe IJIAHUPOBAHUE, B TOM YMCJI€ C YYCTOM NMPOrpaMMbl BOCIIMTAHUSA € YKa3aHUEM KOJIUYECTBA

4acoB, OTBOJIMMbIX HA OCBOCHHEC KaK/J10ii TeMbI

5 kaace

Pa3znen

0JI-BO
qgaco

Tema

Koa-Bo
4acoB

OcHOBHBIE BU/ABI 1eSITEJIBHOCTH 00y4aIOIMXCS
(Ha ypoBHe y4eOHBbIX JeHCTBHUI)

OcHoBHBIE
HanpaBJIeHUsI
BOCIIUTATEJIbLHOM
JeATeTbHOCTH

Junuu

Bunsr JIMHUH.
BHyTpeHHAS W BHEIIHAA
o0acTH.

Pacno3HaBaTh Ha IpegMeTax, H300paKeHHSAX, B
OKpY’KaIOIIeM MHUPE pa3IUyHbIE IUHHUH, ITIOCKUE U
MpocTpaHcTBeHHbIE. Pacmo3HaBaTh Ha uepTexax u
PUCYHKaX 3aMKHYTbIE U HE3aMKHYThIE JINHUH,
camoriepeceKaromuecs U 6e3 caMorepecedeHHi.
OnuceIBaTh 1 XapakTepu3oBaTh JuHuu. M300pakaTh
pa3iau4Hble THHAN. KOHCTpyHpoBaTh alroputM
MOCTPOCHUS JINHUH, N300paXEHHON Ha KJIETYaTON
Oymare, CTPOUTB 110 AITOPUTMY

1,3

[Tpsimas. JIyua. Otpesok.
JlomaHas.

Pacno3HaBaTh Ha uyepTeXax, PUCYHKAX, U MOJETIAX
[PSIMYI0, YacTH MpsAMOH, TomManyio. IIpuBoauTs
[IPUMEpPBHI AaHAJIOTOB YacTeH MPSMOH B OKPYXKAIOIIEM
MHpE, MOeTHPOBATH IIPSIMYIO, IOMaHyl0. Y3HaBaTh
cBoiicTBa npsimoil. M300paxarh NpsaMylo, JIyd, OTPE30K,
JIOMaHyI0 OT PyKH U C HCIIOJIb30BaHNEM JIMHEWKN

5,7

Kax cpaBHUTB JBa OTpe3Ka.
Enunune! aovsel. JnuHa
oTpe3ka. [{nrHa toMaHoM.
Kax uzmepurs JuinHy
KpUBOM:

N3MepsATH JUIMHBI OTPE3KOB C MOMOILBIO TUHEUKH.
CpaBHMBATB JUIMHBI OTPE3KOB C IOMOIIBIO LIUPKYJIS, HA
rJ1a3, BHIIOJHUB U3MepeHus. CTPOMTH OTPE3KH 3a1aHHOM
JUTMHBI ¢ TOMOIIBIO JTUHENKHU. Y3HABATh 3aBUCUMOCTH
MEXIy €IMHALIAMU METPUIECKON CUCTEMBI MED,
BBIPAKATH OJHY EAWHHIIEI U3MEPEHUS ITTMH Yepe3 ApyThe.
HaxoauTh OIIMOKH MIPU TEPEX0ie OT OJHUX €IHHUIL
M3MepeHust JUTUH K ApyruM. HaXoauTh JTHHBI TOMaHbIX.
HaxoauTh AJIMHY KPUBOM TUHUU

5,6
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OKpYHOCTb U KPYT.
Pannyc u quamerp
OKPY>KHOCTHU

Pacmo3HaBaTh Ha YepTEKaX, PUCYHKAX, MOJICIIAX
OKPY>XHOCTB H KpyT. [IpUBOAUTE IpUMEPHI OKPYKHOCTH
U KpyTra B OKpyKaromieM mupe. M300paxkaTs OKPYKHOCTH|
3a]]aHHOT'0 pajryca ¢ MOMOLIBIO IUPKYJsi. KoHeTpynpo-
BaTh aJITOPUTM BOCITPOM3BE/ICHUS PUCYHKOB U3
OKPYXKHOCTEH, CTPOUTD I10 AITOPUTMY, OCYIIECTBISATH
CaMOKOHTPOJIb, TPOBEPSISI COOTBETCTBUE MOy YEHHOTO
M300paKeHUS 3aJaHHOMY pUCYHKY. M300paxkaTh
OKPYKHOCTH M0 ornucanuo. Ucnosb3oBaTh TEPMHUHO-
JIOTHIO, CBA3aHHYIO C OKPYXKHOCTBIO. Y3HaBaTh CBOICTBa
OKPY>KHOCTHU

2,47

O0o0IeHne "
CHCTEeMATH3aIus 3SHAHUIA.
KoHTposbHasi padora
Nel nmo Teme: «JInHUM»

OnuchIBaTh U XapaKTepu30BaTh JIMHUU. BoIABUIraThH
TUIIOTE3BI O CBOMCTBAX JIMHUHM M 000CHOBBLIBATDH HX.
N300paskaTh pa3IMIHbIC JIMHAH, B TOM YHCIIE TIPSIMBIC H
OKpyXHOCTH. KOHCTpyHpoOBaTh aJlrOPUTM ITOCTPOCHHS
ITMHUY, H300pKEHHON Ha KJIETIaTOW OyMmare, CTPOUThH
[10 aITOPUTMY, OCYIIECTBIATH CAMOKOHTPOJIb, MPOBEPSS
COOTBETCTBHE MOJYYCHHOTO N300paKCHHS 33 JAHHOMY
pucynky. HaxomuTh [UIMHBI OTPE3KOB, JIOMAHBIX.

4,5

HatypaJjabh
ble 4YHCIA

12

Pumckas
JlecaTuanas
HyMepaIus.

HyMepamnus.

UuTaTh U 3alMCHIBATH OOJIBIINE HATYPAIbHBIC YUCIA.
W cnmoab30BaTh IS 3aIUCH OOJIBIINX YHCET
COKpaIlleHHs: Thic., MJIH, MipA. IlpeacraBasite 4ucia
B BHJIC CYMMBI Pa3psIHbIX cliaraeMbix. [lepexoauts oT
OJIHUX €IMHUIl H3MEPEHUS BEIIMYHH K JIPYTHM.
HaxoauTh OIMMOKU MPH NIEPEeX0Jie OT OJHHUX CTUHHI]
M3MepeHuss K ApyruM. UMTATh U 3aNMCbHIBATH YHCIIA
B HENO3UIIMOHHOMN

5,6,7

HatypanbHbiii psi.
CpaBHEHHE YHCEII.
KoopaunatHas mpsiMas .

OnuceiBaTHL CBOIICTBAa HATYPAIBHOTO PsIA.
CpaBHHBaTh U YNOPSAJ0YHBATh HaTypalbHbIE YHCIA,
BEIMYMHBI (JUTH- HY, Maccy, BpeMs), BEIpaKCHHbBIC B
Pa3HbIX eIUHULAX U3MepeHus. YepTHTh KOOPAUHATHYIO
NpsAMyI0, H300pakaTh YHCIa TOYKAMH Ha KOOPJIMHAT-
HOI1 IPSIMOY, HAXOAUTH KOOPJUHATY OTMEUEHHON TOYKY

2,6,7

Kak oKpyTisioT 9ucia.
[IpaBuiio OKpyrieHus
HATYPaJIbHBIX YHCEL.

'YcTaHaBJIMBATB Ha OCHOBE JJAHHOI MH(popManuy,
cojieprKalliel YUCIIO C HyJISIMU Ha KOHIIE, KaKOe 3HauUeHHe
OHO BBIpaXKaeT: TOYHOE WIIN IPUOIIKEHHOE. OKPYIJIATH
HaTypaJbHBIE YHcTa 1Mo cMbICTy. IIpuMeHATH mpaBwiio
OKPYTJICHUS HaTypaJIbHBIX YHCET. Y4YacTBOBATh B
00CYX/IEHIH BO3MOKHBIX OITUOOK B XOJIE M PE3yNbTaTe
BBITNOJIHEHHS] 3aJaHUI Ha OKPYTJIEHUE YUCel

1,4
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[IpuMeps! pereHus PemiaTh KOMOMHATOPHBIE 324K C TIOMOILBIO ITepedopa 3,6
KOMOWHATOPHBIX 3a]1a4. BCEX BO3MOJKHBIX BAPHAHTOB (KOMOMHAIUI YKCE, CIIOB,
/lepeBo BO3MOXKHBIX [peaMeToB U Ap.). MoaeaupoBaTh X0 pELICHUS C
BApUAHTOB. [TOMOILBIO PUCYHKA, C [IOMOILBIO I€PEBA BO3MOMXKHBIX
BapUaHTOB
O0o001meHne u M cnob30BaTh O3UIIMOHHBINA XapaKTep 3aIiUCH YUCE B 2,6
CHCTEeMATH3aIus 3HAHMIA. IeCATUYHON CUCTEME B X0JI€ perieHus 3a1ad. YuraTh u
KonTtpoabHas pa6ora 3alMcbIBATh HATypajbHbIC YKCIa, CPABHMBATH U
No2 mo Teme: ynopsizounBaTh urcia. M300paxkaTh 4rcia TOYKaMH Ha
«HaTtypanbHble Yucaa» KOOpIWHATHON NpAMOi. OKPYIIATH HATYpaJIbHbIE
uicia. PemaTh KoMOMHATOPHBIC 331a49H C TIOMOIIBIO
mepedopa BceX BO3MOXKHBIX BAPHAHTOB
JeticrBusi ¢ | 21 |CrnosxeHue HATYpaIbHBIX Ha3biBaTh KOMIIOHEHTHI IEHCTBUH CIIOKEHUS U 2,4
HATYpPAaJbHbI yucen. CBONCTBA HYyJIS IpU BBHIYMTAHHUS. 3aIICHIBATh C TOMOIIBIO OYKB CBOICTBA HYJIS
MU YHCJIAMU cioxeHUH. Berunranue [IPH CJIO’KEHUU U BBIYUTAHUU. BBIMOTHITH CIIOKEHUE U
HaTypalbHBIX YUCEN KaK BBHIYMTAHWE HATYpaJbHBIX yKcel. [I[puMeHsITh
neiictBue, oOpaTHOE B3aMOCBSI3b CJIOKEHMS U BBIUMTAHUS AJI1 HAXO0XKACHUS
cioxxeHuro. CBoCTBa HYJIA HCW3BECTHBIX KOMITOHCHTOB ATHX JICHCTBHM, JJII ca-
[1py BbIYMTAaHUU. [Ipukuaka MOIIPOBEPKU IPU BBINOJIHEHUH BblurciaeHui. Haxonuts
1 OLICHKa OIMOKH ¥ 00BACHATH UX. CIIONBb30BaTh IPUEMBI
IPUKUAKY U OLEHKHA CYMMbl HECKOJIBKHX CJIaraéMblX, B
TOM 4YHCJIE€ B IPAKTUYECKUX CUTyauusx. Pemats
TEKCTOBBIC 33JIa4H Ha CJIIOKEHHUE U BEIUUTAHUE,
AHAJIM3HPOBATh M OCMBICIMBATh YCIOBHE 3a/1a4l
'Y MHOEHHE HAaTypaJIbHBIX Ha3pIBaTh KOMIIOHEHTHl JEUCTBUH yMHOXEHUS U 1,7
urcen. CBoiicTBa Hys U neneHust. 3aUChIBaTh C MOMOILBIO OYKB CBOICTBA HYJS U
€JIMHUILIBI TP YMHOYKEHUU. eVHUIIBI TIPY YMHOXEHHH W JeJICHUU. BBINOJIHSATH,
Jlenenve HaTypalbHBIX YMHOKEHHE U JIeJIeHHe HAaTypaibHbIX yucell. [IpumMeHsaTs
YuCell Kak IEHCTBUE, B3aUMOCBSI3b YMHOXEHHSI M JEJICHHS IS HAXO0XKJEHUS
00paTHOE YMHOKXCHHIO. HEU3BECTHBIX KOMIIOHEHTOB 3THX  JICHCTBHH, AJs
CBOMCTBa HYJISl U €IUHULIBI CaMONpPOBEPKH  HPH  BBIIOJHEHUM  BBIYUCICHUIL.
[IpH I€JIEHUH HUcnonb3oBaTth  NpuéMbl  NPUKUIKM M OLEHKHU
[IPOU3BEACHUSA HECKOJIBKMX MHOXUTENEH, NPUMEHATh
MPUEMBI CAMOKOHTPOJISI IPU BBIIOJHEHUN BBIYMCICHUU.
Haxoaurh omMOKY ¥ 00BIACHATH UX. Pemarh TEKCTOBLIE
3a7a4il Ha yYMHOXEHHE U JeJICHHUE, aHAJIU3UMPOBATH U
OCMBICIUBATH  yCIIOBUE 33/J]auyd. AHAJIU3HPOBATH|
YUCIIOBBIE TMOCIE0BATEILHOCTH, HAXOAMTH MPaBHIa HX
KOHCTPYHUPOBaHUS
[IpaBuna HOpAJKA| Bbrunc/siTh 3HAUEHUS YUCIOBBIX BBIPAXKECHUH, 5,7
EHCTBUML. Boruucienue COJIEPIKAIIHX JIEHCTBUS Pa3HBIX CTYNEHEH, CO CKOOKaMH U
3HaYEHUI YHUCJIOBBIX 0e3 ckoOok. OnepupoBaTH MaTEMaTHIECKUMHU
BBHIDAKEHUH O  CMBICIIE CHUMBOJIaMU, IEACTBYS B COOTBETCTBUHM C IPABUIIAMU
CKOOOK; COCTaBJICHHE H 3anucu MaTeMaTUYECKUX BhIpakeHUd. Pemartb
3anuch YHUCJIOBBIX TEKCTOBBIC 3379l apH(PMETHICCKAM CII0COO0M, HC-
BBIPAKEHUI. Pewenue [10JIb3YS pa3IMYHbIe 3aBUCUMOCTH MEXY BETUUMHAMU
3amauy. (CKOPOCTb, BpeMsl, pacCTOsIHKE; paboTa, IPOU3BOIUTEIIb-
HOCTb, BpeMsI 1 T.11.): aHAJU3UPOBATH 1 OCMBICJIMBATH
TEKCT 3a]]a41; OCYIIECTBJISITh CAMOKOHTPOJIb, IPOBEPSISI
OTBET HA COOTBETCTBUE YCIOBHIO
Bossenenue OnepupoBaTh CHUMBOJIMYECKON 3alHCHhIO CTENEHU 3,4,6
HaTypajdbHOTO 4HCIa B YHUClla, 3aMEHSsI TPOU3BEJIEHUE CTENEeHbI0O U CTENeHb
CTeNeHb, KBaApaT W KyO MPOU3BEACHUEM. BBIYMCAATL 3HAYCHWsI CTETeHEH,
Yyycla. Brruucnenue 3HAUEHUS  YMCJOBBIX  BBIPAXEHHM,  COAEpIKALIUX
3HaYeHUI BBIPAKEHUH, KBanpaTel M KyObl HAaTypaNbHBIX uuced. [IpuMeHSITH

COACPIKAIIUX CTCIICHU.

NpuéMbl TPUKUIKKA W OLEHKH KBaJgpaToB W KyOOB
HATypPaJbHBIX YUCEIl, OCYIEeCTBJIATh CAMOKOHTPOIb IPU
BBITNOJIHEHUY BBIUUCICHUNA. AHAJIU3MPOBATh HA OCHOBE
YHUCIOBBIX  JKCIIEPUMEHTOB  3aKOHOMEPHOCTH B
MTOCTIEIOBATENBHOCTAX (P, KOTOPHIMH OKAHIHBAIOTCS

CTeNneHr HEOOIBIINX YUCET
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JIBmxenue B PemaTh TEKCTOBBIC 337]a4U apU(PMETUICCKUAM CIIOCOO0M, 2,47
IIPOTUBOMOI0KHBIX HCIIONB3Ys 3aBUCHMOCTb MEXJTy CKOPOCTBIO, BPEMEHEM,
HaNpaBJIEHUSAX, CKOPOCTh [pacCTOSIHMEM: AHATU3MPOBATH U OCMBICTUBATD TEKCT
COMMKEHUs, CKOpPOCTb 3a/1a41; MOAETHPOBATH YCIOBUE C IOMOIIBIO CXEM H PHU-
ynaneHus. JIBumkeHue 1o CYHKOB; lepe)0pMyJIMPOBLIBATH YCIOBUE; CTPOUTH
pEKe, CKOPOCTh JBHMKCHUS JIOTHYECKYIO LEMOYKY PACCYKICHUIN; KPUTHUECKU
0  TEYEHHIO, TIPOTUB OLICHUBATBH ITOJyYEHHBIN OTBET, OCYLIECTBJIATH
TedyeHus. Penienune 3anad. CaMOKOHTPOJIb, IPOBEPSS OTBET HA COOTBETCTBHE
YCIIOBHIO
Oboouwenue u BoIuncasiTh 3HaU€HUS! YUCTIOBBIX BBIPAXKEHUH. 4.7
cucmemamu3ayus Ha3bIBaTh KOMIIOHEHTHI apU(PMETHIECKUX JCHCTBUIH,
3nanuii.  Konmponvnaa HAXOIUTh HEN3BECTHbIE KOMIIOHEHTHI JIEHCTBUIL.
\paboma Ne3 no meme: 3anuchIBaTh B OYKBEHHOH (hopMe CBOWCTBA HYJISA U
«/leiicmeus c €IMHULIBI TP CII0KEHUU M BBIYUTAHUHU, YMHOKEHUH U
HamypanbHbIMU neneHny. HaspIBaTh OCHOBaHHUE U MIOKA3aTENb CTEIEHH,
yucnamuy HAXOAMThb KBaZpaThl M KyObl YNCET, BBIYUCIATD
3HaYCHUS BBIPAKEHHMH, COAEPIKAIINX CTETICHU.
HccienoBaTh 3aKOHOMEPHOCTH, CBSI3aHHBIE C
OIIpeieIeHNeM Mocie Hel Hu(phl CTENeHN, TPUMEHSITh
[10JTy4eHHbIE 3aKOHOMEPHOCTH B XO/I€ pellIeHHs 3aa4
Mcnons3oBa | 10 [[lepemectuTenbHOE U 3anuceIBaTh ¢ MOMOIIBIO OYKB IEPEeMECTUTEIHHOE U 5,7
HHe CBOICTB coueTaTenbHOE CBOMCTBRA. COYeTaTeNIbHOE CBOMCTBA CI0XKEHUS U YMHOXKEHHs. Dop-
el CcTBUI Y 106HBIE BEIYUCIICHHUS. MyJIUpOBATh MpaBuiIa NpeoOpa3oBaHMs YHCIOBBIX
npu BBIPAJKEHUI HA OCHOBE CBOMCTB CIIOKECHUSI U YMHOKEHUS.
BBLIYHCJICHUSA Hcnonb30BaTh CBOMCTBA ACUCTBUN IS TPYNIIUPOBKU
X ClIaraeMbIX B CyMM€ U MHOKUTEIEH B IPOU3BEACHUH,
KOMMEHTUPOBATh CBOM ACHCTBUS. AHAIN3UPOBATh U
paccykaaTh B X0J€ UCCIEJOBAHUS YUCIOBBIX
3aKOHOMEPHOCTEN
PacnpenenurensHoe OO6cyxnaTh BO3MOXKHOCTh BBIUMCIICHUS ILIONIAIN 3,4
CBOMCTBO YMHOXEHHUS IIPSIMOYTOBHUKA, COCTaBJIEHHOTO u3 JBYX
OTHOCHUTEIJIBHO ~CIIOXKECHHS. MPSIMOYTOJIFHUKOB, Pa3HBIMH CIIOCOOAMH. 3aIruChIBaTh
IIpumepsl BBIYMCIECHUI C paclpenenuTesbHoe CBOMCTBO YMHOXXEHUS
HCTIONb30BaHUEM OTHOCHUTENIFHO  CJIOXEHHS C  TIOMOIIbI0  OYyKB.
pacnpenenuTeNTsHOro @opMynupoBaTh W NPUMEHATh IPABUIO BBIHECEHUS
CBOICTBA. 00IIIero MHOKHUTENS 32 CKOOKHM M BBINOJIHATH 0OpaTHOE
npeoOpa3oBaHue. YuactBoBaTh B o0cyXIeHun
BO3MOXKHBIX OIIMOOK B MEMOYke IpeoOpasoBaHUs
YHCIOBOTO BBIPAXKEHHA. Pemare TEKCTOBBIE 3a1auu
apupMeTHYecKnM  CIOCoOOM, Tpe/ularaTb — pasHbIe
CIIOCOOBI peIIeHHs
3ajauMn  Ha  YacTH. AHATH3MPOBATH U OCMBICIUBATH TEKCT 33124, 6,7
3amaun Ha ypaBHUBAaHHE. nepedopMyIHPOBBLIBATH yCIOBHE, H3BICKATH
HeoOxoanMyto nHpopmaiuio. MoaeJupoBaTh yCIOBHE
3a/1a4H, UCTIOJIb3YS PeabHbIC IPEIMETHl U PUCYHKH.
PemaTth 3a7aun Ha 4aCTH U Ha ypaBHUBAHUE 110
npeasokeHHOMY IutaHy. IlsiaHupoBaThL X0 penieHus
3anaun apupMeTHIeckuM crnocobom. OueHnBaTh
MOJY4YECHHBIN OTBET, OCYIIECTBIAATH CAMOKOHTPOJIB,
[IPOBEPSAs OTBET HAa COOTBETCTBHE ycinoBui0. IIpumenaTs
HOBBIE CIIOCOOBI paccy>KAeHHS K PEIICHUIO 3a/1ad,
OTpaKAIOIIUX KU3HEHHbIE CUTYalUU
Oboobujenue u I['pynnupoBath ciaraeMele B CyMME U MHOXHTENU B 1,3
cucmemamu3ayus pousBenieHNH. PackpbIBaTh CKOOKM B IPOMU3BEACHUH U
3nanui.  KoHTpoabHas BBIHOCHTB B CyMMe OO MHOXHTEIb 32 CKOOKH.
padora Ned mo Teme: [IpuMensiTH pazHOOOpa3HbIE MPUEMBI pallMOHATU3ALNH
«Hcnonap3oBanue BBIUMCIICHHUH, 3aIMICHIBAsI COOTBETCTBYIOIIYIO LIEOYKY
CBOICTB JeiCcTBUIl NpHU paBeHCTB. PemiaTp 3a1aun Ha 4acTH, HA ypaBHUBaHUE
BBIYMCJIEHUAX»
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Yrabl n
MHOTOYT0JIb
HUKHU

Yron. buccekrpuca yria.
Bunb! yrios

Pacno3HaBaTh Ha YepTeKax, PUCYHKAX M MOZEISIX YIJIbL.
PacnoznaBaTh npsMoii, pa3BepHyTHI, OCTpBIH, TymoH
yroi. M306paskaTs yribl OT PyKH U C UCTIOJIb30BaHUEM
4EepPTEKHBIX MHCTPYMEHTOB Ha HEIMHOBAaHHOW M KJIeT4a-
Tol Oymare, MOAeJTHPOBATDH U3 OyMaru u Jip.
MaTepuaioB. PacrnosHaBaTb, MoeIMPOBATH
OUCCEKTPUCY yTiia

2,4

Bennuuns yrimos. Kak
M3MEPHUTH BEJIMYHHY yTIIa.
[locTpoenue yria
3alaHHOM BEJIMYMHBI.

Pacnio3HaBaTh Ha YepTeXKaAX, PUCYHKAX, H MOJCIIIX
[IpsIMBIE, OCTpPEIC, TYIIBIE U Pa3BepHYTHIC YIIIEL. M3MepsaTs
C TIOMOIMIBIO TPAHCIIOPTUPA U CPABHUBATH BEIMIUHBI
yrioB. CTPOUTH YTITBI 3aJaHHOI BETHYUHEI C TOMOIIBI0
TpaHCHOPTHpa. PemaTs 3aaun Ha HaXOXKJICHHUE
rpaJlyCHON MephI YIJIOB

15

MHOTOYTOJIbHUKHY.
IIepumetp
MHOTOYTOJILHUKA.
Jlnaronanb
MHOTOYTOJILHUKA.
Brimykibie
MHOTOYTOJIbHUKU

PacriozHaBaTh MHOTOYTOJIBHUKU Ha YEpTEkKaX, PUCYHKAX,
HaXOAUTh UX aHAJIOTU B OKPYXKAIOIIEM MUDE.
MozenupoBaTh MHOTOYTOJIBHUKH, UCIIONB3Ys Oymary,
[IPOBOJIOKY H JIp., U300pa)kaTh Ha HEJIMHOBAHHOU U
KieTyaTol Oymare. MI3MepsTh JJTUHBI CTOPOH M BEJIMYHUHBI
YTJIOB MHOTOYTOJFHUKOB. [IpOBOANTE THAroHaIn
MHOTOYTOJIFHIKOB. VCTIONB30BaTh TEPMUHOIOTHIO,
CBSI3aHHYIO C MHOTOyTONbHUKaMH. KoHCTpynpoBaTh
QIITOPUTM BOCIPOHM3BEACHUSI PUCYHKOB, TOCTPOCHHBIX 3
MHOTOYTOJIEHIKOB, CTPOUTH I10 aJITOPUTMY,
OCYILIECTBIISTH CAMOKOHTPOIIB, IIPOBEPSISI COOTBETCTBHUE
[TOJIy4YEeHHOTO U300paskeHNs 3aJaHHOMY PUCYHKY.
BoIYCIIATE TEPUMETPHl MHOTOYTOJIbHUKOB.

3,7

O000611IEeHNE U
cucTeMaTu3anusl 3HaAHWH.
KonTtpoabsHnas pabora
Ne5 mo teme: «Yriael u
MHOTOYTOJIbHUKI

MozenupoBaTh MHOTOYTOJIBHUKH, UCIIOJIB3Ys Oymary,
[TPOBOJIOKY H Jp., U300pakaTh Ha HETMHOBAHHOM U
KieTyaToi Oymare. Pacrio3HaBaTh npsMeble, OCTpEIE,
TyTIbIE YTJIBI MHOTOYTOJIBHUKOB. MI3MepATh UIMHBI CTOPOH
1 BEJTMYHMHBI YTTIOB MHOTOYTOJIBHUKOB. M1300paxath
MHOTOYTOJIbHUKH. Pa30MBaTh MHOTOYTOJIBHUK H
COCTaBJIATh MHOTOYTOJIFHHUK U3 33/IaHHBIX
MHOTOYTOJIbHUKOB. OTIpeernsITh YnNCiIo AnaroHaIeH
MHOTOYTOJIbHHKA. VICTIONB30BaTh TEPMHUHOIIOTHIO,
CBSI3aHHYIO C MHOTOYTOJIbHUKaMH. KoHCTpyHpoBaTh
QITOPUTM BOCHPOHU3BEACHUS PUCYHKOB, IOCTPOCHHBIX U3
MHOTOYTOJIEHUKOB, CTPOUTH 110 aJITOPUTMY,
OCYIIECTBIISITh CAMOKOHTPOJIb, IPOBEPSISI COOTBETCTBUE
MOJY9YEHHOTO N300paKeHUS 3aJaHHOMY PUCYHKY.
Br1aBUraTh THIIOTE3HI O CBOHCTBAX MHOTOYTOJIEHUKOB U
00OCHOBBIBATh UX. BEIUUCIIATH MEPUMETPEI
MHOTOYTOJIbHHKOB

6,7

JletumocTh
quces

16

[enurenu yucna. Kparueie
qrciia

DopMyIUPOBATH onpeaeNneHus MOHSTHH
«IENUTENbY» M «KPAaTHOE» YHCIa, YHOTPeOJsTh HX B
peun. HaxoamTh HamOompImmid OOHIMIA HENHUTENH H
HauMeHbIIIee ob1ree KpaTHOE JIBYX qHCell,
HCI0J1b30BATh COOTBETCTBYIOIIHE 0003HaYeHHUs.
PemraTth TEKCTOBBIE 3a7ayH, CBSI3aHHBIE C JEIUMOCTBIO
YHCeNn

15

Uucna MIPOCTHIE,
cocrtaBHble u uucio 1.
Perrero Dparocdena.

DopMynupoBaTh ONPEAEICHUS IPOCTOTO U COCTABHOIO
grcIIa, IPUBOIUTH MPUMEPHI IIPOCTHIX M COCTaBHBIX YH-
ceJl. BEIMOTHATE pa3nokeHne 4uciia Ha IPOCThIe
MHOXWTENH. VIcrons30BaTh MaTEMaTHYECKYIO
TEPMUHOJIOTHIO B PACCYXKACHUIX IS OOBSCHEHNS.
HaxoanuTh pOCThIE 9HCIIa, BOCTIONB30BaBIINCH «PEIIETOM
OpartocdeHa» 1o MpeaokeHHOMY B yueOHHKe TUIaHy.
BBLICHATSE, IBASETCS M YHUCIIO COCTaBHBIM. Vcnonb30BaTh
TaONUIy MPOCTHIX yKcel. [IpoBOUTE HECIIOKHEIE HccIle-
TOBaHMS, ONUPASICh Ha YHCIIOBBIE SKCIIEPUMEHTHI (B TOM

YHCJIC C IIOMOIIBIO KOMHL}OTepa)

2,6
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TPCYTOJIbHUKOB I10 yTIJIaM.

ucrons3yss Oymary, TpoBoJoKy H ap. Mccmemosarh
CBOMCTBA  TPEYrOJBHMKOB MyTEM  SKCIEPUMEHTa,
HaOII0ICHN S, U3MEPEHNS, MOJICTTMPOBAHNUS, B TOM YHCIIE,
C  WCHONB30BAHMEM  KOMIIBIOTEPHBIX  IPOTPaMM.
I/I3Mep${TI> JJIMHBI CTOPOH, BCJIWYUHBI YTJIOB TPCYTOJIb-
HUKOB. KitaccnpuunpoBars TPEYroJIbHUKHU M0 yIiiam, 1o
CTOPOHAM.

Pacno3naBats paBHOOEIpEHHBIE u
PaBHOCTOPOHHHE TPEYTOJIbHUKH. Ucnonws3oBath
TEPMHHOJIOTHIO, CBA3aHHYIO C TPEYTOJbHUKAaMH. BeInBu-
raTb TUIOTE3bl O CBOWMCTBaX  PpaBHOOEAPEHHBIX,

PaBHOCTOPOHHUX TPEYTOJIEHUKOB,
00ocHOBBIBaTh MX. OOBSCHATH Ha NpHUMeEpax, OMPOBep-
raTb C TIOMOIIBIO KOHTPIIPHMEPOB YTBEPXKICHUS O
CBOMCTBaxX TpeyrojbHUKOB. Haxomute mepumerp Tpe-
YTOJIbHUKOB, B TOM YHUCJIC, BBIIOJJHAA HGO6XO}II/IMI)I€
u3MepeHus. KoHCTpynpoBaTe OpHaMEHTHl M HapKeTHI,
n3o0pakas UX OT PYKH, C MOMOIIBI0 MHCTPYMEHTOB, a
TaKXE HUCIOJb3Yysd KOMIIBIOTCPHBIC MPOTPAMMBI

/lenuMoCTb POU3BEACHHUS. DopMyupoBaTh CBOICTBA ICIUMOCTH CYMMBI U 1,5
JlemTMMOCTh CyMMBEI. [IPOU3BEICHUS, IOKA3bIBATh YTBEPXKICHHUs, 00paIasch K
KonTpnpumep cooTBeTCTBYIOIIMM (hopmyrpokam. KoHcTpyupoBathb
MaTeMaTHIECKUE YTBEPKACHHUS C TOMOIIBIO CBI3KU
«ECHH..., TO ...». VICTIONb30BaTh TEPMUH «KOHTPIPUMEDY,
OIIPOBEPTaTh YTBEP)KICHHUE OOIIEro XapaKkrepa ¢
[TOMOIIIBI0 KOHTPIIpUMEpa
IIpu3Haku JETUMOCTH dopMyHpOBaTh MPU3HAKH JISIMMOCTH Ha 2, Ha 5, Ha 4.7
ga 10, ma 5 uw ma 2. 10, va 3, Ha 9. [IpUBOANUTE MPUMEPHI YUCEIT, NETIIIIUXCS U
[pu3naku nemumocTu Ha 9 HE JeIMMXCS Ha KaKoe-TMOO W3 YKa3aHHBIX YHCE,
u Ha 3. aBath pa3BEpHyThIE TOsicHeHUd. KoOHCTpyHpoBaTh
MaTeMaTHYeCKHE YTBEPXKICHUS C TOMOILNBIO CBSI3KH
«ECJH..., TO ...», OOBCAUHATH J1BA YTBEPXKACHUSI B OJHO,
HCTIONIb3YSl CIIOBOCOYETAHUE «B TOM M TOJBKO TOM
cirydaey. [IpumeHTH MIPHU3HAKH JICIIUMOCTH.
Hcnonp30BaTh MPU3HAKKA JCIUMOCTH B PAaCCYKIACHUSIX.
OOBACHSITH, BEpHO WK HEBEPHO YTBEPHKICHUEC
Ipumeps! neneHust BEIMONHATE J€TICHHE C OCTATKOM TMPH PCIICHUH 3,5
YHCEN C OCTATKOM. TEKCTOBBIX 33/Jad W HHTEPIPETHPOBATH OTBET B
OCTaTKH OT JICJICHUSI. COOTBETCTBHH C ITOCTaBJICHHBIM BompocoM. Kmaccudu-
OUPOBATh HATypaJbHBIC YHcia (YETHBIE W HEUETHEIC, IO
oCTaTKaM OT JIeJICHHs Ha 3, Ha 5 1 T.I1.)
O0001IeHNE U cCHCTEMA- [IpUMeHSTh TOHATHS, CBS3aHHBIE C JCITUMOCTHIO 2,6
TH3aIUs 3HAHUH. HATypaJbHBIX dHCeN. lcmomp30BaTh CBOWCTBA U
KourtpoabHasi padora MPU3HAKKA JeJIUMOCTH. JlOKa3plBaTh M OMNPOBEPraTh C
Ne6 mo Teme: TIOMOIIBI0 KOHTPIIPUMEPOB YTBEPXKIEHHUS O JEIUMOCTH
«JleauMocTh Unces» yucell. Pemarte 3a1aun Ha JeIeHUE C OCTATKOM
Tpeyroabnu | 10 Kraccudukanms Pacrio3HaBaTh TPEYrolbHUKH Ha yepTexax M 1,7
KH U TPEYTOJILHUKOB TI0 CTOPO- PHUCYHKaX TIPUBOIUTH MIPUMEPHI aHAJIOTOB ATHX (GUTyp B
4eThIPEXyro HaM. PaBHOOeIpeHHBIN oKpyxatorieM Mmupe. M3o0pakare TpEyroJIbHUKH OT
JIbHUKHA TPEYTONBHUK. PYKH M C HCIIONB30BAHUEM UYEPTEKHBIX HHCTPYMEHTOB,
Knaccubukarms HAa HEJIMHOBAaHHOM W KJIET4aToil Oymare; MOIEIUpPOBATh,

[Tonstre twiomanu GUTYpHl; €AUHUIBI U3MEPEHUS
wromaan. Ilmomaxp MpsSMOYroJdbHMWKA,  KBaapaTa.
[TpubnuxérHoe wW3MepeHUe Iuiomand (GUrypel Ha
KJIeT4aTol Oymare
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[Ipsimoyronsauk. KBagpar.
[loctpoeHue
[IPSIMOYTOJIbHUKA.
[lepumeTp mpsimoy-
roiapHUKA. Jlnaronaan
[IPSAMOYTOIbHUKA.

[TonsTue miomany GUrypsl; eTUHUILI U3MEPECHUS
rrommaau. [lmomans npsMOyroibHUKA, KBaIpara.

[TpubnuxEHHOE U3MEPEHHUE IIOIaaH GUTYPHI HA

KJIeT4aTol Oymare

34,7

PaBnbie purypsl. [Tpu3Hakn
[paBeHCTBa

PacniozHaBath ~ paBHbie  (GUTYpBI,  IPOBEPSTH
paBeHCTBO (uryp HamoxkeHueMm. M300pakaTh paBHBIC
¢urypel. Pa3buBaTh GUTYypel Ha paBHBIE YaCTH,
CKJIaIBIBATh (PUTYPHI U3 paBHBIX YacTei. OOOCHOBBIBATH,
OOBSICHATh HA MpPUMEpPax, OMPOBEpPraTb C MOMOIIBIO
KOHTPIPUMEPOB YTBEPXKACHUS O paBCHCTBE (uUryp.
dopMynupoBaTh MPU3HAKK PABEHCTBA OTPE3KOB, YIJIOB,
MpSIMOYTOJIBHUKOB,  OKpyxkHOcTell. KoHcTpyupoBath
OpHAMEHTHI M TMApPKEThI, U300paxkas UX OT PYKH, C MO-
MOIIBKD  HMHCTPYMEHTOB, a  TakXe  HUCIONb3YS
KOMIIBIOTEPHBIC

1,6

IImomane
IImomane
TOJIbHHKA.
apeHbI IUpKa

¢burypsr.
npsMOy-
IImomane

Haxomute mnpuOnmkEHHOE 3HAYEHHE —IUIOLIAIH
¢uryp, pa3buBas WX Ha CIUHUYHBIC KBaJIpaTHI.
CpaBHuUBaTh QUTYpHl 10 IUIOMAAH W TEPUMETPY.
PemiaTh 3a7aud  HAa HaXOXACHHE MEPUMETPOB U
IUIOIIA/ICH KBAJIPATOB U MPSIMOYTOJIbHUKOB. Bbl1essiTh B
YCIIOBUH 3a/1a4H IAHHbIE, HEOOXOANMBIC IS € peleHH S,
CTPOUTHL  JIOTMYECKYIO  LEHOYKY  pacCyXICHHUH,
CONOCTABJATh TOJIYYCHHBIA pPE3YyJbTaT C YCIOBUEM
3aJa4u

2,6

O6001eHue u
cUcTeMaTu3alus 3HaHUN.
KonTponbHass pa6ora
Ne7 mo Teme:
«TpeyrojibHUKH U
4eTHIPeXyroJbHHKN»

Pacrio3HaBaTh TPEyTONBHUKY, IPSIMOYTOJIBHUKY Ha
yepTekax U pUCYHKaX, ONPEeIATh BUJ TPEYTOJIbHUKOB.
H306pakaTh TPEyroJIbHUKH, IPSIMOYTOJIBHUKH C
MIOMOILBI0 HHCTPYMEHTOB M OT pyku. Haxogute
MIEPUMETP TPEYTONBHUKOB, IPSIMOYTOJIBHUKOB. BbI-
YHUCIATH IUIOIAAHN KBaPaTOB U MPSAMOYTOJIBHUKOB.
Pemate 3a1a4n Ha HaX0XKJIEHHE IEPUMETPOB U
IUIOIIAaAeH KBapaToB U NPsIMOYTONBHUKOB. MccaenoBars
CBOWCTBA TPEYTOJILHUKOB, IPSMOYTONIBHUKOB ITyTEM
9KCIIEPUMEHTA, HAOIIOACHHS, U3MEPEHHS, MO-
JIeTUPOBaHUA, B TOM YHCIIE, C HCIIOIb30BaHHEM
KOMITBIOTEPHBIX IPOTPAMM.

DopMyIUpOBaTh YTBEPKIEHUS O CBOMCTBAX
TPEYTrOJIbHUKOB, PSIMOYTOJIbLHUKOB, PaBHBIX (uryp.
O60CHOBBIBAaTh, OOBSACHITH Ha IPHMEPAx, ONPOBEPraTh C
[TOMOILBIO KOHTPIIPUMEPOB YTBEPKJAECHHS O CBOICTBAX
TPEYTOJIEHUKOB, IPSMOYTOIBHUKOB, PaBHBIX QUTYP.
KoHCcTpynpoBaTh anropuT™ BOCIIPOU3BEEHUS PUCYHKOB,
[TOCTPOEHHBIX U3 TPEYTOJIbHUKOB, IPSIMOYTOJIbHUKOB,
CTPOMTS 110 AITOPUTMY, OCYLIECTBIATH CAMOKOHTPOIb,
[IPOBEPSISI COOTBETCTBHE TOyUYCHHOTO H300pasKeHNS
3aJaHHOMY PUCYHKY. KOHCTpyHpOBaTh OpHAMEHTHI U
MapKeTHl, B TOM YHCJIe, C UCIIOJIB30BAHUEM
KOMITBIOTEPHBIX IPOTPaMM

34,7

J{poou

19

Jlenenue 1enoro Ha
nomu. Yro Takoe IpoOb.

IIpaBunbHbIE u
HeNpaBUWIbHBIE JpoOu.
N3o6paxenue npobeii

TOYKaMU Ha KOOPAUHATHOM
IPSIMOIL.

MopenunpoBaThb B rpaduueckoi, npeaMeTHON Gpopme
JIOJH U IpoOu (B TOM YHCIE C MOMOIIBI0 KOMIBIOTEPA).
OnepupoBathb MaTeMaTHYECKUMHU CHUMBOJIAMH:
3amMMChIBATH JOJMM B BHAE OOBIKHOBEHHOW Jpoodw,
yuTaTh ApoOu. Ha3piBaTh YnciuTeNns W 3HaMEHATElb
OOBIKHOBEHHOW APOOH, 00BICHATH NX COJEPKaTENbHBIN
cmbica. OTMedars ApoOHM TOYKAMHM KOOPAMHATHOM mpsi-
MO, HAXOAUTh KOOPAMHATHl TOYEK, OTMEUYEHHBIX Ha
KOOpAMHATHON mpsaAMoil. PemiaTth TekcTOBBIE 3ajauu ¢
OTIOpO# Ha cMBICH MOHATHS ApoOu. IlpuMeHsaTs npodu
JUIA BBIPQXCHUS EAWHUI] W3MEPEHUs JINHBI, MAacCHl,

BpEeMEHH B 0oJiee KPYITHBIX SAMHUIIAX

5,7
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Belaenenue nenoi 4yactu
13 HETPaBUIBHOHN Ipo0u U
IIpeJCcTaBIeHUE
CMelIaHHol IpoOu B BHIE
HenpaBwIbHOW. CroxkeHue
U BBIYMTAHUE CMEIIAHHBIX
Jpobei.

HENPaBWIBHOW JpoOM, TPEJCTaBICHUS CMEIIaHHOM
IpoOu B BHJC HEMPABUIBHON ¥ BBINMOJHITH COOTBET-
CTBYIOIINE 3aMTUCH. BBINOJHATH CII0’KEHUE U BEIYUTAHUE
CMeMaHHBIX JapoOeil. KoMMeHTHpPOBATH XOA BBHIYHUC-
seHus. Mcmosib30BaTh MPUEMBI MPOBEPKU PE3yJbTaTa
BbluKcieHus. UcesieoBaTh YUCIOBbIE 3aKOHOMEPHOCTH

OcCHOBHOE  CBOMCTBO ®opMyIHpPOBAaTHL OCHOBHOE CBOWCTBO JpoOu U 1,4
apobu. PaBHbple  1poOwu. 3aMHCBHIBATH €TO C MOMOIIBID OykB. MomeqmpoBaTh B
[MpuBenenne  npobu  k rpadudeckoit GopMe MW C TOMOLIBIO KOOPIUHATHOU
HOBOMY 3HaAMEHATEJIO. MPSAMOM  OTHOIICHHWE paBeHCTBa aApoOer. IIpuMeHSITH
Coxkpamienne apooei. OCHOBHOE CBOWMCTBO IpOOH K MpeoOpa3oBaHUIO APOOCH.

HaxoauTh OMmMUOKK TPU COKpalICHHH ApoOer wiH
MIPUBEJICHUN WX K HOBOMY 3HAMEHATETIO W OOBSICHATH
UX. AHAJM3UPOBATH YHCIOBEIC ITOCICAOBATECIHFHOCTH,
YIEHAMH KOTOPBIX ABIISIOTCS APOOH, HAXOAMThH IpaBUIIa
WX KOHCTPYUPOBAaHUSA. AHAJM3HPOBATH YHCIIOBBIC
3aKOHOMEPHOCTH, CBSI3aHHbIE C  OOBIKHOBEHHBIMHU
apoosivu. IIpuMeHsiTh 1poOM M OCHOBHOE CBOWCTBO
JpOOU TPH BBIPAXKCHUM CIWHUII U3MEPCHUS BEIHYHH B
0oJiee KPYIHBIX AMHHUIIAX
CpaBHeHue podeii ¢ MoenupoBaTh ¢ MOMOIIBI0 KOOPIAUHATHON MPSMOit 34
0IMHAKOBBIMH OTHOIICHHUS «OOJBIIE» U «MEHBIIE) JJIsT OOBIKHOBEHHBIX
3HAMCHATEIISIMHU. npo6eit. CpaBHUBATH APOOH C paBHBIMHU 3HAMEHATEIISIMHU.
[TpuBenenne qpodeit k [IpuMeHSTh pa3TUIHbIC PUEMBI CPABHEHHMSI IPOOCH ¢
001IeMy 3HaMEHATEIIO, pa3HBIMH 3HAMCHATEIISIMH, BRIOMpas HanboJee
CpaBHEHHE OO ¢ MOIXOAUTNN TPUEM B 3aBUCUMOCTH OT KOHKPETHOM
[Pa3HBIMH 3HAMEHATEIISIMH. curyannd. HaxoauTs ciocoOB! peleHus 3amad,
HexoTtopeie npyrue CBSI3aHHBIX C YIOPSJIOYMBAHUEM U CPaBHEHUEM Jpo0eit
[IPUEMBI CPaBHCHHUS
npo0ei.
Jlenenue u npoOwu. MopenupoBath B rpaduuecKoi U npeaAMeTHON Gpopme 1,7
[IpencraBnenue CYIIECTBOBaHME  YAacTHOr0  JjJjisg  JIOOBIX  JIBYX
HATYPaJIbHBIX YHCEI HATypaldbHbIX uHced. OmnepupoBaTh CHMBOJIbHBIMHU
JpOoOsIMU. (bopMamu: 3aIUCHIBATh PE3YJIbTaT JACICHHUS HaTYPaIbHBIX
Yrcel B BUAC APOOH, MPEACTABIATh HATYpAIbHBIC YUCTA
OOBIKHOBCHHBIMH NTpOOSMHU. PemaTh TEKCTOBBIE 3a1aum,
CBSI3aHHBIC C JEJICHHEM HATypalbHBIX YHCEN, B TOM
qrcye, 3a0a9d U3 PeabHOH MPaKTHKH

O6o61eHne u MopenupoBaTh B TpadUIecKOi, IpeaMeTHOH (hopMe 4,6
CHUCTEeMaTH3aIHs 3HAHHH. MTOHATHUS U CBOWCTBA, CBA3aHHBIC C IOHATHEM
KonTtpoasnass padora OOBIKHOBEHHO# IpoOH (B TOM YHCIIE C TIOMOIIHIO
Ne8 o Teme: «/Ipoon» KOMITBIOTEPA). 3aIUChIBATh U YUTATh OOBIKHOBEHHBIC

npoou. COOTHOCUTH IPOOH U TOUKH HA KOOPIAMHATHOMN
npsimoi. [TpeoOpazoBeIBaTh qpoOH, CpaBHUBATH U
YIOPSI0YMBATh UX. [IPOBOUTE HECTIOMKHBIC
UCCIIeZIOBaHNUS, CBSI3aHHBIE CO CBOWCTBaMH JPOOHBIX
YHCeN, OUPAsACh Ha YHCIOBBIC YKCICPUMEHTBI
JlelicTBusI ¢ 35 Crnoxenue "u MoneaupoBaTh CIOXEGHHE W BBIYATaHHE Ipoleit ¢ 1,6
ITpoosIMu BBIYMTAHUE APOOEH ¢ Ofu- MOMOIIBI0  peallbHBIX OOBEKTOB, PHCYHKOB, CXEM.
HAKOBBIMH @opMyIHpoOBaTh U 3aNMUCHIBATH C IIOMOIIBIO OYyKB
3HaMEHATEISIMH. MpaBWja CIOXEHHWA W  BBIUUTAHUS  JApodeid ¢
CroxeHne W BBIYUTAHUE OJTMHAKOBHEIMH 3HAMEHATEIIIMH. BBINOJHATH CIOXCHHE
npoOeit ¢ pa3HBIMH 3HaMe- U BBIYUTAaHHE APOOCH C OAMHAKOBBIMH M C Pa3HBIMU
HaTeJSIMHU. 3HAMEHATEeJISIMU, HCIOJIB3Ysl HaBBIKH IPeoOpa3oBaHuUs
npo0eit; JomoJaHATH 1podh 10 1. [IpuMeHsITh CBOICTBA
CJIOKEHHUS JUIsl pallMOoHaNIU3aluyu BbluucieHuil. Pemarn
TEKCTOBBIE 33/1a4H, CoJiepKalliue JpOOHbIE IaHHbIE
CMeranHas JIpoOB. OO0bsicHATH TPUEM BBIACTICHUA IEJIOW YacTH W3 2,3
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[TpaBUiIO YMHOKEHHS
npoOeii. YMHOXeHUE
po6u Ha HATypabHOE
YHCIIO U CMEIIAHHYIO
po0Os. Pemenue 3amau

@DopMyTUPOBATH U 3aNMUCHIBATH C MOMOIIBIO OYKB
MPaBUJIO YMHOXCHHS APOOci. BBIMOTHATH YMHOXCHUE
IpoOeii, YMHOXKCHHE POOU Ha HATYpajJbHOE YHCIO U Ha
CMEMaHHyI0 Ipo0b. BBIYMCAATH 3HAUYEHHUS YHCIIOBBIX
BBIPOKEHUH, CopiepKAIMUX TPOOH; MPUMEHSATHh CBOHCTBA
YMHOXEHUS UL~ PAlHOHAIM3AIAN  BBIYHUCIICHUI.
IIpoBoauTH HECIOXXHBIE WCCIEHOBAHIS, CBS3aHHBIE CO
CBOWCTBAMH JPOOHBIX YHCEIN, ONMUPAsCh HAa UYHCIIOBBIE
AKCIIEPUMEHTHI (B TOM YHCJIE C IIOMOIIBI0 KOMITBIOTEPA).
PemaTh TEKCTOBBIC 3a7ayd, COJCpPIXKAIIUC IPOOHBIC
JIAHHBIC ...

3,4

B3aumuo oOpaTrHbIe
npodu. I[IpaBuno nencHus
npoOeii. Penrenue 3amau.

@opMyIHPOBaTH U 3alMCBHIBATH C OMOIIBIO OYKB
CBOMCTBO B3aMMHO OOpaTHBIX IpoOeii, IpaBUIIO AEICHUS
Ipo6Oeii. BoIMoHATH NieneHne aApobei, neneHue 1poou
Ha HaTypaJbHOE YMCIIO M HAao0OpOT, AeieHHe ApoOH Ha
CMENIaHHYIO APoOb 1 Ha000poT. Ucmob3oBaTh npuémMbl
MIPOBEPKH PE3yJIbTaTa BEIYUCICHNS. BBIOTHATD pa3HbIe
JEHUCTBHS C APOOSIMU NIPH BBIYMCICHUW 3HAYEHHS BBIPA-
JKEHHUS, COJEprKallero HECKOJbKO JeicTBuil. Pemath
TEKCTOBBIE 3a7add, COJAEpXKalue JpOOHBIC JaHHBIC,
HHTEepPNpPeTHPOBATh OTBET 337add B COOTBETCTBHHU C
NIOCTaBJIEHHBIM BOIIPOCOM

2,6

Haxoxnenune YacTH
1eJIoTO. Haxoxnenue
LICJIOTO MO €ro YacTH.

MogaeaupoBaTh yCJIOBHME TEKCTOBOM 3alauud C
MOMOIIBI0 PUCYHKA; CTPOUTH JIOTUYECKYIO IIETOYKY
paccyxaeHuil. YcTaHaBJIMBATh COOTBETCTBUE MEXIY
MAaTeMaTU4€CKUM  BBIpaXKCHUEM U €TI0 TCKCTOBBIM
onucanveM. Pematp 337auyud Ha HaXOXJEHUE YaCTH
LIEJIOTO U IIEeJIOr0 IO €ro 4YacTH, OMUPAsCh Ha CMBICI
MOHATHS JpOOH, JUOO WCHOJB3yS OOIMMHA MPHEM
(YMHOXCHHE HITH JieJICHIE Ha COOTBETCTBYIOIIYIO Apo0B)

5,7

Pemraem
3amaqy.
JIBHOKEHHE.

3HAKOMYIO
3agaua Ha

Pemare 3amaum  Ha  COBMECTHYIO  paboTy.
Hcnonp3oBaTh mpuéM pemieHHs 3aJad HA COBMECTHYIO
paboTy ISt pemeHns 3a1a4 Ha JBIDKCHIC

1,6

O0o0061IEeHNE U
cucTeMaTu3alnusl 3HaHUH.
KonTposbHas padora Ne
9 mo Teme:
«JleiicTBUS ¢ APOOAMM»

BpluucnaTe 3HAUEHHUS  YHUCIOBBIX  BBIPAXKEHUH,
cojeprKalmx Jipo6u. [IpumensaTs CBOMCTBa
apuPMETHUSCKUX NEHCTBUH I pallMOHAIN3AIUNA BbI-
yyciieHud. Pemate TeKCTOBblE 3ajaud, COIEpIKallue
IpoOHBIe naHHEIC. lcrmomp30BaTh NPHUEMBI  PEHICHUS
3aJla4 Ha HAXOXKJEHHWE YacTH IEJIOr0 M IEJIOro IO €ro
JacTH

2,3

MHuororpan
HUKH

11

I'eomerprueckne Tena.
MHoOrorpaHHUKH.
Uzobpaxxenue
IIPOCTPAHCTBEHHBIX Tell.

PaciosHaBath Ha  YepTexax, pHCYHKaxX, B
OKpYXKaloIIeM MHpe MHOTOTPaHHHKH. Ynrats
MIPOCKIIMOHHbIE M300pakKeHHUs MPOCTPAHCTBEHHBIX TE:
pacmo3HaBaTh BUAMMBIE M HEBHIUMBIC PEOpaA, IpaHW,
BepuIHHbL. KonmupoBaTe MHOTOTPaHHUKH, H300pa)kEHHBIE
Ha KieTdyaToif Oymare, OCYIIECTBIIATH CaMOKOHTPOJIb,
HpOBEPsAsS COOTBETCTBHE MOIYYCHHOTO M300paKeHHS 3a-
JaHHOMY. MojenupoBaTh MHOTOTPAaHHUKH, HCIONB3Ys
OyMmary, MIacTWJIMH, MPOBOJOKY MW 1ap. HccriemoBath
CBOMCTBA MHOTOI'DAaHHUKOB, HCIIOJNIb3Ysl OKCIIEPHMEHT,
HaOofieHne, U3MepeHue, MoenupoBane. ONMUCHIBATh
nx CBOICTBa, UCTIONB3Y S COOTBETCTBYIOIIYIO
TepMuHOIO0ru0. CpaBHUBAaTh MHOTOTPAHHUKU MO YHUCITY
1 B3aMMHOMY pacIIoJIOXKEHHIO IpaHeil, pédep, BepIInH

1.6

[Mapannenenunen, KyO.
[Mupamuna.

PacnosnaBath Ha  depTexkax, pPHCYHKaX, B
OKpY’KaloIlleM MHUpEe Napajjelenune], ¥ MHpaMUIy.
HaspiBaTh nupamuasl. Konuposarh napasuienenuneisl
U THpamMuIbl, U300paXEHHBIE Ha KJIeT4aTodl Oymare,
OCYLIECTBIATH CAMOKOHTPOJIb, poBepsis
COOTBETCTBHE MOIYYEHHOTO H300paKEHMsI 3aJaHHOMY.
MopeaupoBaTh, UCTIONB3ys Oymary, IUIACTHIINH,
MIPOBOJIOKY U Ap. OnpenensiTe B3aIMHOE PACIOIOKEHHE
rpaHeii, pébep, BepumH napauiesienunena. Haxoanth

2,4
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u3MepeHus napamenenumnena. MccaenoBatb CBONCTBa
napajuiesienuneaa W MUPaMHUIbl, HUCIHOJB3YS JKCIe-
PUMCHT, HaOIIIOJICHAE, W3MEPCHHE, MOJICIHPOBAHUE.
OnuchiBaThH ux CBOICTBA, HUCTIONB3YS
COOTBETCTBYIOLIYI0 TEpMHUHOJIOTHIO. DPOpMYyJIHUpPOBATH
YTBepXKIEHHsI O  CBOMCTBaX  MapajuiesienuIe/a,
MMUPaMUAbI, ONMPOBEPraTh YTBEP)KICHHUS C ITOMOIIBIO
KOHTPIPHUMEPOB

Emnanier 006éma. O0BEM MopenupoBaTh TMapaUIeIeTUNeabl U3 CSIUHUIHBIX 4,5
MIPSIMOYTOIBHOTO KyOOB, ITOJICYATHIBATH YUCIIO KyOOB. BEUMCIATE 00BEMBI
napasuieyieune a. Mapajuie/ICUIeIoB, KyOOB MO  COOTBETCTBYIOIIUM
mpaBwiaM u ¢GopMmydaM. MoaenupoBaTh CIMHUIIBI
u3MepeHus: 00béMa. BrIpaxkaTh OJHU CIMHUIBI W3-
MepeHus: 00béma depe3 Apyrue. BuIOUMpaTh eOMHUIIBI
U3MEpeHus: 00bEéMa B 3aBHCUMOCTH OT CHUTYAIlHH.
BEINONHATE MPaKTHKO-OPHCHTUPOBAHHBIC 3a/IaHUS Ha
HaxoXjaAcHHe OOBEMOB OOBEKTOB, HMEIOIMUX (QopMy
mapajuieNienimnena. Pemars 3amaun Ha HaXOXICHHE
00BEMOB  MapayuleNIeNUIeIoB. BBUUCTATE  00BEMBI
MHOTOTPaHHHUKOB, COCTABJICHHBIX M3 apaJUICIICIIUIICIOB
Uro Takoe pa3BEpTKA. PacmiozHaBath pa3BépTku KyOa, Napajuiesienumeaa, 3,7
PazBépTka npsi- nupamubl. M300pakats pa3BEPTKH KyOa Ha KIIETYATOM
MOYTOJILHOTO Oymare. MonenupoBaTh napajuie/ienune/l, MUPaMuay U3
napajuiesienuIea U nupa- pa3séprok. Mccnenosath pa3BépTku KyOa, 0COOCHHOCTH
MUJIBL. PACTIOJIOKEHHSI  OTACIBHBIX €€ YacTeH, HCIONb3Ys
9KCIICPUMEHT, HaOJI0/ICHUE, U3MepeHue,
MOJIeTUPOBaHUE. Hcnonp3oBath KOMITBIOTEPHOE
MOACIMPOBAHUE U SKCIICPUMCHT JId U3YyUYCHUA CBOICTB
pa3Béprok. OnMCHIBaTh X CBOWCTBA
O06o0mieHne U cUCTe- Pacnio3HaBaTh Ha YepTeXKax, pUCYHKaX, B OKPYKAIOIIeM 5.7
MaTH3alus 3HAHHH. MHpE MHOTOTPAaHHUKH. BEIEISATh BUIUMBIC U HEBUIMIMEIC
KonTposabHas pabGorta rpaHu, péopa. M300paxaTh X Ha KJIeT4aTol Oymare,
Nel0 MOJICITUPOBATH, UCIIONB3ysI OyMary, MiIacTHIINH,
1o Teme: [TPOBOJIOKY M Jp. XapaKTepru30BaTh B3aUMHOE
«MHOTOrpaHHUKI PACTIONIOKEHHE M YUCIIO DIIEMEHTOB MHOTOTPAHHUKOB I10
X n300pakeHuto. McenenoBaTh MHOTOTPAaHHUKH,
HCIIONB3Ys SKCTICPUMEHT, HAOJI0ICHUE, N3MEPCHUE,
MoenupoBanue. Mcnoib30BaTh KOMIBIOTEPHOE
MOJCIUPOBAHUEC U DKCIICPUMEHT JJId U3YUCHUSA CBOWCTB
MPOCTPAHCTBEHHBIX TeJl. OMUCHIBATh X CBOMCTBRA.
BeauciaTe 00bEMBI TApAIIICICIIHIIEA0B, HCIIOIB30BaTh
eIMHUIIBI m3MepeHust 00béMa. Pemate 3aqaun Ha
HaXOKJeHHE 00hEMOB MMapaJLICIICITUIICIOB
Tabnuybt u 3HAKOMHUTECS C pa3IMIHBIMH  BHAAMHU  TaOJHII. 5,7
ouazpammol Kak ycTpoeHBI TaOHIIBL. AHaIM3UPOBaTh TOTOBEIC TAOJHIEI, CPaBHUBATH MEKIY
Urenne  Tabmmm. — Kak co0O0H MpeICTaBICHHBIC B TA0IHIIaX TaHHBIC U3 PeaTbHOMH
COCTaBIIATH TAOJIHIIBL. MPAKTHKH. 3alloNHATh MPOCTBIE TAaONHWIBI, CIEys
UHCTPYKIUHU
Cronbyarble TuarpaMMel, 3HAaKOMHUTBCS C TaKUMU BHWJIAMH JUarpaMM, Kak 1,3
YTCHUC U TIOCTPOCHUEC CTOJ'I6‘IaTI)Ie U KPYTOBbBIC JaUarpamMmbl. AHaJ'II/ISI/IpOBaTL
nuarpamm. Kpyroseie TOTOBBIE JMarpaMMbl; CpPaBHUBAaTh MeXIy CcOOOH
AuarpaMmbl, YTCHUC MpeaACTaBJICHHBIC Ha JuarpaMmmax JaHHBIC,
KPYTOBBIX AHArPaMM. XapaKTePU3YIOIIUE HEKOTOPOE pPEalbHOE SBJICHHUE WA
mporiecc. CTpOWTH B HECIOXKHBIX CIy4asx IIPOCTHIC
CTOJIOYATHIC AUATPAMMEI, CIIeIysT 00pa3iry
[Ipumeps! onpocoB 3HAKOMHTECS C MPUMEPAMHU OMpoca OOIIECTBEHHOTO 5.7

00IIECTBEHHOTO MHEHUSI.
COop u npe/iCTaBICHUE
nHdopmanum.

MHEHHS W TPOCTCHIINMH CIIOCOOAMHU TpPEICTABICHUS
JMaHHBIX. [IpOBOAWTH  HECIIOKHBIC  HCCICIOBAHUS
OOIIECTBCHHOTO MHCHHS, CBSI3aHHBIC C )KH3HBIO IIKOJIEI,
BHEIIKOJIbHBIMH 3aHATHSIMH u YBJICYCHUSIMHI
OJTHOKJIACCHUKOB: (JOPMYJIIPOBATH BOIIPOCHI, BHITIOTHATH
cOop nH(popMaNUHU, TPEACTABIATL €€ B BUJE TAOIHIBI U
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CTOJIOYATOW narpaMmbl
O0600IIEHHE W CHCTEMA- 2 AHaJIM3UPOBATh JAHHBIE ONPOCOB OOIICCTBEHHOTO 6.4
TH3AINA 3HaHHH. MHEHUSI, IPEICTABICHHBIC B TA0IUIAX U HA JUarpaMMax,
KonrtpoabHasn padora CTPOHTH CTOJIOUATHIE THATPAMMEI
Nell o Teme: «Tadaunnl
U IHArpamMMbD»
IMoBTopenne| 9 |Jlunum 1 CpaBHMBATh U YHOPSAOYUBATh HATypajbHbIE YUCIA, 1,6
U UTOTOBBIN OOBIKHOBEHHBIE pOOH. OKPYIJIATH HATYpalbHbIE YHCIIA.
KOHTPOJIb Bobruucnate  3HaueHHs — YHMCIOBBIX  BBIPa)KEHUIA,
COZIepJKallluX HaTypalibHble YUciIa M JpoOW, HAXOAMThH
KBazpar M KyO wuucna. IlpumensTh pazHooOpasHbIe
— MPUEMBI pallMOHANIM3AIUY BhIUKCIeHUHN. Pemate 3anaun,
JICHCTBI C HATYpaTLHEIMK 1 CBSI3aHHBIC C JEMMMOCTBIO dYHCEN. PemaTh TEKCTOBBIC 2.4
acanH 3a7a4n apu(METHIECKHM CIOCOOOM Ha Pa3HOOOpa3HbIE
YTIIBI 1 MHOTOYTOJIBHUKHI 1 3aBUCHMOCTH MEXAy BeIMYMHaMH. VIcmomb3oBaTh 3,7
NpuéMBI pelIeHHs 3a7ad Ha HaXOXICHHWE YacTH LEeJIoTo,
LEJOT0 IO €ro 4YacTh. BeIpakaTb OJHM CIUHHUIIBI
HGHI/IMOCTL yuce 1 U3MEPCHU qepes Apyrue. I/I306pa)KaTb C 4,5
HCIOJIb30BAHUCM YEPTCIKHBIX HHCTPYMEHTOB Ha HEJIMHO-
NToroBasi KOHTPOJILHAS 1 BaHHOW U KJIeT4yaToH OymMare OTpe3KH, JIOMaHbIE, YIJIBL, 5
padora OKPY’XHOCTH,  MHOTOYTOJIBHUKH (B TOM  YHCIE,
TPEYTOJBHUKU U MPSIMOYTOJIbHUKN), MHOTOTPAaHHUKH (B
TpeyroBHIKA 1 1 TOM 4HCJle, apajuleNenune] 1 nupamury). OnuceiBaTh 6.7
1CTBIPCXYTOMILHIKH ¢GuUrypsl M WX CBOWCTBA, NPHMEHATh CBOWCTBA IIPH
pemieHnH 3amad. UWTaTh MPOEKIMOHHBIE YEPTEKH
TleHCTBIS ¢ ApObAMH 1 MHOTOTPAaHHHMKOB. Pacro3HaBaTe pa3BEPTKH KyOa W Ta- 3.6
pamnenenunena. V3MmepaTe W CpaBHUBATh  UIMHBI
OTPE3KOB, BENMYMHBI YITOB. HaxoauTe mepuMeTpsl
MHOTOYT'OJIbHUKOB, momanu MpAMOYTOJIbHUKOB,
00BEMBI MapaeNnenumneoB. Beipaxkath OJHU €IUHUIIBI
U3MEPEHUsI [UIHH, IUI0NIa/IeH, 00bEMOB uepe3 apyrue
PelieHre TEKCTOBBIX 3a/1a4 2 2,4
6 Ka1ace
Paznen Koua-Bo Tema Kou- OcHOBHBIE BH/IbI 1eSITEILHOCTH 00y4aromuxcs (Ha OcHOBH
4acoB BO 4aCOB YPOBHe y4eOHBIX JAelicTBHIT) ble
HAIIPABJICH
ust
BOCIIMTATE]
bHOI
AeATeabHOC
TH
/{podu u 20 JIpoOb, 9UCTUTETH U 2MopneaupoBathb B rpaduueckoil u npeaMeTHoit hopme 3,4
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MPOLEHTHI 3HaMeHaTeNb qPo0u. 0OBIKHOBEHHBIE IPpOOH (B TOM YHCIIE C TIOMOIIBIO KOMIIBIOTEPA).
OCHOBHOE CBOHCTBO [IpeoGpa3oBBIBaTh, CPABHUBATH U YIOPSIA0YNBATH
npo6u. [Ipusenenue 00BIKHOBEHHBIE IpoOu. COOTHOCHTH JIpOOHBIC YHCIIA C TOYKAMHU
IpOOH K HOBOMY KoopauHaTHOU npsiMoid. [IpoBoOAMTH Hec105KHbIE
3HaMEHATEIIO. Hccae0BaHMSA, CBI3aHHBIC C OTHOMICHUSAMH «OOJBIIEe» U
CoxkparteHue apooei. «MEHBIIIe» MEXIy IpoOsIMu
[IpaBuita neicTBUiA ¢ 4|BbInoJHATH BEAUCICHUS ¢ Apo0smu. Mcnmoab3oBaTh IpoOHYO 1,6
NpoOsSMU: CIIOXKEHHE, UepTy Kak 3HaK JAEJICHUS IPH 3aliCH HOBOTO BUAA APOOHOTO
BEIYNTAHNE, YMHO)KEHUE, BEIPAKECHUS («MHOTO3TaKHAS Npo0b). [IpUMEHsAITh pa3inuJIHbIe
nenenue apodeit. 3agaun CIIOCOOBI BEIUMCIICHHS 3HAYEHUHN TaKUX BBIPAXKEHUIH,
Ha COBMECTHYIO paborTy. BBINOJIHATE IPEOOPA30BAHNEC «MHOTOITAXKHBIX)» IPOOCH.
«MHOTO3TaXKHBIC» APOOH. PemaTh 33241 Ha COBMECTHYIO pa0oTy. AHAJIU3HUPOBATH
YHCIIOBBIE 3aKOHOMEPHOCTH, CBS3aHHbIE C apU(METHUECKIMHU
eficTBUSAMU ¢ OOBIKHOBECHHBIMHE JPOOSMU, HOKA3BIBATH B
HECJIOKHBIX CITy4asiX BBISBICHHBIE CBOMCTBA
Haxo>xaeHue yactu oT 5|PemiaTh OCHOBHBIC 33/1a4¥ HA IPOOH, MPUMEHSATH Pa3HbIC 2.6
urcia. Haxoxnenne crIocoOBI HAXOKICHUS YaCTH YHCIA U YMCIIA TI0 eT0 YacTH.
YricyIa MO €ro YacTH. PemiaTs TEeKCTOBBIC 33/1a49H HA IPOOH, B TOM UHCIIC 3aJa9H C
Kakyro 9acTh 0THO 4HCIIO MPAaKTUICCKUM KOHTEKCTOM; AaHAJH3HPOBATh 1 OCMBICJIHBATH
COCTaBIIACT OT IPYTOTO. TEKCT 3a/1a91; MOJEJHPOBATH YCIOBHE C TOMOIIBIO CXEM 1
PUCYHKOB; CTPOUTH JIOTHIECKYIO IIETIOYKY PacCy KICHHML;
BBINOJHATH CAMOKOHTPOJIb, IPOBEPSIS OTBET HA COOTBETCTBHE
YCIIOBHIO
[lonsTHE MpOIICHTA. 5|00BscHATH, YTO TaKOE IPOLICHT, HCIMOJIb30BATH 1 IOHUMATH 3,4
Perenue 3amaq Ha CTaHIapTHBIE 00OPOTHI PEYH CO CIIOBOM IPOIICHTY. BrIpaxkaTs
HaXO0’KJCHUE TIPOLIEHTA OT MPOLIEHTHI B Ipo0sX U ApoOH B mporieHTax. MoaeanpoBaTh
BEITUYMHBI, HA MOHSTHE MPOIICHTA B rpadudeckoit popme. PemaTh 3axaun Ha
VBEIMUYCHUE BETUYMHBI Ha HAXO0X/ICHUE HECKOJILKHUX MPOIEHTOB BETUYHHEI, HAa YBEJINYCHHE
HECKOJIBKO MPOIICHTOB. (YMeHbILICHNE) BETUUNHBI Ha HECKOJIBKO MIPOIICHTOB.
IIpuMeHSITH TIOHSTHE MPOIIEHTA B MPAKTHUECKUX CUTYAIUSX.
PemiaTs HEKOTOPBIC KITACCHUECKUE 3a1a9H, CBSI3aHHEIC C
MOHSATHEM TIPOIICHTA: AHAJIU3MPOBATH TEKCT 3a/1a4H,
HCII0JIb30BATH IIPUEM YHCIIOBOTO IKCIICPUMEHTA;
MOIEJIMPOBATH YCIIOBHE C IIOMOIIBIO CXEM U PUCYHKOB
OcoO0eHHOCTH 2|0O0BICHATD, B KAKHUX CIYYasiX JJIs IPEICTaBICHUS HHPOPMALTUU 6,7
[IpeCTaBICHAS JAHHBIX HCTIONB3YIOTCS CTOJI0YAThIC TUATPaMMBI, U B KAKUX — KPYTOBEIE.
Ha CTONOYATHIX U V3BnekaTh U HHTEPIIPETUPOBATh HH(POPMAIIHIO U3 TOTOBBIX
KPYTOBBIX JHarpaMMax. TuarpamM, BBITIOJIHATH HECJIOKHBIE BEIYUCICHUS MO TAHHBIM,
Utenue quarpamm. [peCTaBICHHBIM Ha quarpaMMe. CTPOUTh B HECIIOKHBIX CITY-
[locTpoeHne Auarpamm. JasX CTOJ0YAThIC U KPYTOBBIE IUArPaMMBbI TI0 JAaHHBIM,
Npe/ICTaBICHHBIM B Ta0mnuHOM (opme. [IpoBoauTh
HCCIeJOBaHUS MPOCTENIINX COLMANbHBIX SABJIEHHUH MO TOTOBBIM
uarpaMMam
O0o001IeHNe U crUcTeMa- 2 BoimonHsITh BeIuMciieHns ¢ Apodsmu. [Ipeobpa3oBbiBaTh, 2.5
TU3aIUs 3HAHUH. CPaBHUBATPH U YIIOPSAOYNBATH OOBIKHOBEHHBIE IPOOH.
KontposabHasi paGora COOTHOCHUTH POOHBIC YHCIIA C TOYKAMHU KOOPIIMHATHON TPSMO.
Nel mo Teme: « [Ipodu u Pemmate TEKCTOBBIEC 3a/1a49M Ha IPOOH U MPOLEHTHI. VccnenoBaTh
MPOLEHTHI» YICIIOBBIE 3aKOHOMEPHOCTH
[Ipsambie BepTHUKanbHEBIC YT 2 Pacmo3naBath city4au B3aMHOTO PACIIOJIOKCHHS ABYX| 1,3
HA [leprieHIUKYIIPHEIC MpSMBIX. Pacmo3HaBaTh BEepTUKAJIbHBIC U CMEXKHBIC YTIIBL.
MJIOCKOCTH rpsimble. CMEXHBIE YTJIbL. HaxoanThb yriiel, 00pa30BaHHBIC ABYMS IIEPECEKAOIIMUCS
W B npsMbiMi. M300pakaTh JBe IepeceKaronecs npsvele,
MPOCTPaHC CTPOMTD IIPSAMYIO, IEPIEHANKYJIAPHYIO TaHHOW. BeiABUIaTH
TBE TUIOTE3bI O CBOMCTBAX CMEXKHBIX YTIIOB, 000CHOBBIBATH HX
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[TapaensHocts. CHOBa 2 Pacno3naBaTth Ccilyyaud B3aMMHOT'O PACIIONIOKEHHS JBYX 6,7
[IEPIECHIUKYJISIPHOCTbD. [PsIMBIX HA IUIOCKOCTH U B IPOCTPAHCTBE, PACMO3HABATH B
[IpsiMbie B TPOCTPAHCTBE. MHOTOYTOJIbHUKAX MapaiesbHble cTopoHbl. M300paxkaTh aBe
MapajuieNIbHBIC IPSIMBIE, CTPOUTH MIPSIMYIO, TapalIeIbHYTO
TaHHOM, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB.
AHAJTHU3HPOBATH CITOCOO MOCTPOCHMS apaJIETbHBIX IPSIMBIX,
MOIIaroBO 3aJaHHBIN PUCYHKAMH, BHINOJIHATD IIOCTPOCHHS.
DopMyTUPOBATH YTBEPKACHUSI O B3aNMHOM PACIIOIOKEHUHI
IBYX MPSIMBIX, CBOWCTBAX MAPaJIICIBHBIX MPSIMBIX
PaccrosHIe MEXY 2|A3MepATH pacCTOSIHUE MEXIY ABYMS TOUYKAMH, OT TOYKH JIO 57
IByMSI TOUKaMHU. MPsIMOM, MEX]Ty IByMSI MapajuiedbHbIMU NPSIMbIMU, CTPOUTH
PaccTosiHHE OT TOUKH J10 FeOMETPUYECKOE MECTO TOYEK, 00JIa/IAI0IUX ONPEIEIICHHBIM
¢urypsl. PaccrosiHue CBOICTBOM
MeX 1y napaieIbHbIMU
npsiMbiMu. PaccTosiHue ot
[TOUKHU JI0 TIJIOCKOCTH.
O0o61eHne u Pacro3naBaTh cllydyad B3aMMHOT'O PACIIONOKEHUS TOJIOKEHUS 5
cuCTeMaTH3alHs 3HAHHH. IBYX MPSIMBIX, PACTIO3HABATH B MHOTOYTOJIFHIKAX TTapaJuIeIbHEIC
KonTponbHast pabota Ne2 W TIepIICHANKYJIIPHBIE CTOPOHEI. M300pakaTh nBe
o teme: «IIpsimMbre Ha MepeceKaroInecs MpsIMbIe, CTPOUTH MPSAMYIO, ICPIICH -
[JIOCKOCTH U B KyJISIpHYIO JJAaHHOM, MapasuiesbHy0 JaHHOU. 3mepsaTh
[IPOCTPAHCTBEY paccTosTHHE MEXIY IBYMsI TOYKaMH, OT TOUKH JI0 TIPSIMOH, MEXIY
IByMsI TapaJIeIbHBIMU MPSMbIMU. V300pakaTh
MHOTOYTOJILHUKHU C TapajieIbHbIMU, EPIECHANKYISIPHBIMU
CTOpOHAMHU
ecaruun (9 JlecsiTnuHas 3amuch 3|3amuceiBaTh U YUTATh JACCATHUHBIC Apodu. [IpeacraBisaTh 1,4
ble 1poou npooeii. [lepexox ot IeCSATUYHYI0 ApOOb B BUJIE CYMMBI Pa3psIHBIX cllaraeMbIX.
NeCATHYHOM IpOOU K MoenupoBath AeCATUUHBIE ApoOH pucyHKaMHu. IlepexoauTs oT
OOBIKHOBCHHOH U IECSITUYHBIX APOOCH K COOTBETCTBYIONIUM OOBIKHOBEHHBIM CO
Ha000poT. M300pakeHue saamenaressiMu 10, 100, 1000 u T.1., 1 Ha060poT. M300paxkarth
NMECATUIHBIX IpOo0ei mecsITHIHbIe Ipo0U TOYKaMU Ha KOOPAWHATHOM MPSIMOA.
TOYKaMH Ha Vcrnonp30BaTh NECATHIHBIE IPOOH AJIS Mepexoa OT OJTHUX
KOOPAMHATHOMH MPSIMOTA. CIMHUII, I3MEPEHHSA K JPYTUM; O0BSICHATH 3HAUCHUS JECATHIHBIX
JlecaTuaHBIE IPOOH H MIPHUCTABOK, MCIIOJIB3YEMBIX I 00pa30BaHUs HA3BAHHUHA SIHHUI]
METpUYecKasl CHCTeMa B METPHUCCKOU CHCTEME Mep
Mep.
[Tpu3HaK 0OPaTUMOCTH DopMyTUPOBATH IIPU3HAK 0OPATHMOCTH OOBIKHOBEHHOM Ipodu 57
OOBIKHOBEHHO IpoOH B B IECSITUIHYIO, IPUMEHSITh €T0 JJIs paclio3HaBaHus Apobeit, s
NECATUYHYIO. KOTOPBIX BO3MOXHA (MJI HEBO3MOXHA) IECTUYIHAS 3aIUCh.
JlecsTuHbIe TIpe- [IpencraBasTh 0OBIKHOBEHHBIE APOOU B BUE NECATHUHBIX.
CTaBJICHHS] HEKOTOPBIX [IpuBOANTH IPUMEPHI SKBUBAJICHTHBIX TPE/ICTaBICHUN
OOBIKHOBEHHBIX JIPOOEHi. IPOOHBIX YMCeN
BripaxeHHe BETHYNH
npo0sMu.
PaBHBIC TecCATHYHBIC Pacno3naBaTh paBHEIC AeCATHYHBIC IpoOH. OOBICHATH Ha 2,3
npoou. CpaBHEHHE U mpuMepax MpUEM CpaBHEHHUS TECATHYHBIX ApoOeil. CpaBHHBATH
YIOPSITOYUBAHHE U yHOPSI0YNBATH JeCATUIHEIC poOn. CpaBHMBATH OOBIKHO-
IECATUYHBIX IPOOCH. BEHHYIO U JIECSITHIHYIO IPOOH, BEIOMPAs TTOIXOIAIIYI0 GopMy
CpaBHeHUE 3aMucy JaHHBIX Yhcell. BLIABISATH 3aKOHOMEPHOCTh B
OOBIKHOBEHHOH IpobH U [TOCTPOCHNH MTOCTIEIOBATEIBHOCTH JECATUIHBIX pobeii. Pemarth
eCATUYIHOI. 3a/1a41 — HCCIIEIOBAHMS, OCHOBAHHBIC HA TOHNMaHUH
MOpa3psIHOTO MPUHIKIA ECITHYHOHN 3aUCH IPOOHBIX YHCElL.
O0001IEHNE U CHCTEMA- 2{3anuchbIBaTh U YMTATh JIeCITHUHBIC Apoou. M300pakaTh 47

TU3aLMs 3HAHUM.
KonrponbHas padora Ne3
[10 TEME: «IECATUYHBIE
poOwu»

mecsiTHaHbIe ApoOU TOYKaMU Ha KOOPAWHATHOM MPAMOIA.
IIpeacTaBisiTh OOBIKHOBEHHBIE IPOOH B BHJIE NECATHIHBIX
po0eii 1 JecATHYHBIE B BUJIE OOBIKHOBEHHBIX. CpaBHUBATH U
YHOPSI04MBATh JeciTHYHbIE 1poou. Mcmoab30BaTh SKBHBa-
JICHTHBIE TIPE/ICTAaBICHHSI APOOHBIX YHCEI IIPH NX CPaBHEHHH,
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[PY BBIYUCIICHUSIX. BhIpaaTh OJHU €AUHUIIBI H3MEPECHUS
BEJIMYMHBI B APYTUX AUHUIAX (METPHI B KHIOMETPAX, MUHYTHI B
Jacax U T.II.)

deiicTBust
c
mecITHYH
bIMU

poosIMHU
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Cl10)KeHHE AeCATHIHBIX
npoOeii. Berauranue
ECATUYHBIX ApoOeH.
JleiicTBHs C
OOBIKHOBEHHBIMH 1
ECATUYHBIMU APOOSMH.
Pelienue 3agau.

KoHcTpyHpoBaTh aqrOpuUTMEI CIOKEHUS M BEIYUTAHUS
TIECSITUIHBIX APO0eii; HITIOCTPHPOBATH UX IIPUMEPaMHU.
BbIuucasaTh CYMMBI M Pa3HOCTH JECSITHIHBIX APOOCH.
BoruucaaTh 3HaYCHUS CyMM U pa3HOCTEH, KOMITOHEHTAMH
KOTOPBIX SBJISAIOTCS OOBIKHOBEHHAS IPOOh U AECATHIHAS,
00CYKIast IPU 3TOM, Kakasi (popMa MpeICTABICHUS YHACEIT
BO3MOJKHA U IIeJIeCO00pa3Ha. BHIOTHATE OLICHKY U IPUKUIKY
CYMMBI JICCATUYHBIX IpoOeii. PemaTh TekcToBEIC 3a1auH,
[PE/IIOIATAIOIIUE CII0KCHUE M BRIYUTAHUC JICCATUYHBIX IPOOCH

1,6

'YMHOXKEHUE IeCATUIHON 3|HcciienoBaTh 3aKOHOMEPHOCTh B U3MEHEHHH TTOJIOKEHUS 3,4,7
poOH Ha eIMHHMILY C 3aIITON B IECATUYHON POOU IIPU YMHOKEHUH U JICICHUHN €€ Ha
HyAMHU. JleneHue 10, 100, 000 u T.11. @OPMYIHPOBATH IIPABIIIA YMHOXKECHUS U
mecATHIHOM TpoOu Ha nenenus aecstaaHoi Apoou Ha 10, 100, 1000 u 1.1. IIpUMeHSITD|
€IVMHUILY C HYJISIMH. YMHOKCHHUE U JICNICHNE JeCATHIHOM ApoOu Ha cTeneHs uucna 10
[lepexon oT omHUX IUIA epexosa OT OJHHUX €JUHHL U3MepeHns K ApyruM. Pemarts
€IMHUL] U3MEPEHUS K 3aJa4y C pealbHbIMH JAHHBIMU, IPEICTABICHHBIMH B BUJIE
pyTUM. IECATHYHBIX JIPOOCH.
'YMHOXEHUE TeCATUIHON 6|KoHCTpyHpOBaTh QJITOPUTMBI YMHOXKCHHSI IECITUIHOHN TpoOH 2,5,6
MpoOH Ha AECATHIHYIO. Ha JIECATUIHYIO Apo0b, HA HATYPaIbHOE YUCIIO,
'YMHOXKEHHE TeCITUIHOMN HJIIOCTPUPOBATHL IIPUMEPaMH COOTBETCTBYIOIME MTPaBHJIa.
MpoOu Ha HATypaIbHOE BoIuucasTh IpOU3BEeICHUE JCCATUYHBIX IPOOCH, TECATHYHON
urcio. Bo3senenue necs- IpoOu M HAaTYpaJIbHOI'O YKCIa. BRIYMCJIATH IPOU3BEACHUE
TUYHOM poOH B KBaApar ecATHYHO IpoOH U 0OBIKHOBEHHOM, BHIOMPAsT MOIXOISIIYIO
1 B Ky0, yMHOXXEHHE (hopmy 3ammucu IpoOHBIX yncels. BIYMcasiTh KBagpat u Kyo
NeCATHIHOM ApoOn Ha necATHYHOM ApoOH. BeIYMCAATh 3HAUCHHS YUCIOBBIX
0OBIKHOBEHHYIO. Pa3Hble BBIPA)KEHUH, COEPIKALIIX NSHCTBHS CI0KEHUS, BEIYUTAHUS U
EVCTBUSA C JECATUYHBIMU YMHOKEHUS ECATHUHBIX IpoOeH. BBIMOIHATH IPUKUIKY U
npoOsiMu. Pemenne OLIEHKY PE3yJIbTaTOB BBIUUCICHUH. PemaTs TeKCTOBBIE 3a0a4u
3a1a4. apugmeTHueckuM criocodom. PemiaTe 3aqaun Ha HAXOXKJICHNAE
JacTH, BBIP2KEHHOM AECATHIHON APOOBIO, OT JAHHOH BENNYHHBI
Ciy4aii, Korjja 4acTHOE 8|00cyxaaTh MPUHIUITAATILHOE OTIUYHE JCHCTBYS ICTICHHUS OT 3,4,6
BBIPAYKAETCS NECATUYHOU PYTHX IeHCTBUN C AeCATUYHBIMU Ipobsimu. OcBanBaTh
npoOkIo (JieneHne QITOPUTMBI BEIYUCIICHHUH B CITydasik, KOTAa YaCTHOE BBIPAXKAeTCs
necaTU4HOM npobu Ha necsITuaHO 1poObio. CoNnoCcTaBIATh Pa3JInYHbIE CIIOCOOBI
HaTypaJbHOE YUCIIO, Ha [peCTaBICHNS OOBIKHOBEHHOM APOOH B BUJE JECITUIHOM.
TECATUUHYIO IPOOB). BbIuncasTh 4aCTHOE OT JICTICHUS Ha JECITUUHYIO ApoOb B
BrruncineHue 4acTHOTO o01em cityyae. Pemarts TekcToBbIE 33241 apUPMETHUECKUM
eCATHIHBIX Jpodeii B CIIOCOOOM, MCHOJB3YsI PA3IMYHbIE 3aBUCHMOCTH MEXLy
oOmmem ciryugae. PasHble BEIMYMHAMU: aHATU3UPOBATh U OCMBICIMBATE TEKCT 3aJauH,
EMCTBUSA C JECATUYHBIMU nepedopMyIHpPOBBLIBATE YCIOBHUE, CTPOUTH JOTHYECKYIO
npoOsiMu. Pemmenne 3agay LETMOYKY PacCyXIACHHUH; KpUTHYECKH OLEHUBATD I1OJIy4YEHHBII
Ha JBIDKECHUE. OTBET, OCYILECTBJSTh CAMOKOHTPOJb, IPOBEPSISt OTBET HA COOT-
BETCTBHE YCIOBHUIO
'UTO 3HaYUT OKPYIJIUTH 2|OKpYrJasITh AECATUYHBIE NPOOH IO CMBICITY», BBIOMpast JIydIee 2,47
ECATUYHYIO TPOOB. 13 PUOJIMOKEHUH ¢ HEJJOCTATKOM U € M30BITKOM.
[IpaBuiio OKpyrieHus @DopMyIUPOBATH IIPABIIIO OKPYTIICHUS AECATHUHBIX TpoOeH,
IECATUYHBIX IPOOEH. NMPUMEHSITh er0 Ha pakTHKe. O0bACHATD, YeM OTINYAETCS
[TpubamKEHHOE YacTHOE. OKpPYTJICHUE ECATHYHBIX APoOeil 0T OKPYTICHUS HaTypalIbHBIX
qrices. BeIuncaaTh TpuOImKEHHbIC YaCTHBIC, BRIPAKCHHBIC
IeCATHYHBIMU IpOOSMH, B TOM YHUCIIe, TIPH PELICHUH 33/1a4
[IPaKTUYECKOTO XapakTepa. BBINOIHATE IPUKUIKY U OLEHKY
Pe3yJIbTaToOB AEHCTBUI C IECSITUYHBIMU APOOSIMU
O0o6menne n 3|®PopMyanpoBaTh NpaBuiIa ICHCTBUH C JECATHYHBIMA IPOOSIMH. 3,5

cucTeMaTH3alys 3HaHUH.
KonrponbHas pabora Ned
o teme: «JledcTBus ¢
ECATUIHBIMH APOOSIMID)

BoIuucasTh 3HaU€HNUS YUCIOBBIX BBIPAXKEHHH, COIEpIKaIINX
poOK; MPUMEHSITH CBOMCTBA apu(pMETHUECKUX AeHCTBUH IS
palMOHaNM3aluY BeIYHCIeHUN. MccnenoBaTh YiCIOBbIE
3aKOHOMEPHOCTH, HCIIOJIB3YsI YMCIIOBBIE SKCIIEPUMEHTHI (B TOM
YICIIE C TIOMOIIBIO KOMIIBIOTEPa). BHINOIHATH PUKUIAKY U

OIICHKY Pe3yJIbTATOB BHIYUCICHUH. OKPYIJIATH ACCATHIHBIC
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IpoOY, HAXOAUTH JCCATHYHBIC MPUOIIKCHHST OOBIKHOBCHHBIX
poOeii. PemaTh TeKCTOBBIC 33a9U apU(PMETHICCKIM
CII0COOOM, HCHOJIB3YSI Pa3IMYHbIE 3aBUCHMOCTH MEXTY
BEITMYMHAMH: AHAJTU3MPOBATH U OCMBICIUBATDH TEKCT 3a/1a4H,
nepedopMyIHpPOBbIBATH yCIOBHE, H3BJAEKATh HEOOXOIUMYIO
MHOOPMALINIO, MOAETHPOBATH YCIOBHE C TIOMOIIBIO CXEM,
PUCYHKOB, PEANBbHBIX IIPEIMETOB; CTPOUTH JIOTHIECKYIO IIEeM0Y-
Ky pacCyXIeHHI; KpUTUICCKHA OLeHUBATD ITOTyYCHHBIH OTBET,
0CYLIECTBJIATH CAMOKOHTPOJIb, IIPOBEPSIS OTBET Ha COOT-
BETCTBHE YCIIOBHIO

OxpyskHOC
Th

[{e]

B3aumHOe pacmnonoxeHue
[IPSIMOM U OKPYKHOCTH.
IlocTpoenue
KacaTelIbHOM.

N

Pacno3HaBaTh pa3UYHBIC CTyYad B3aMMHOTO PACIIOIOXKCHHUS
MPSIMOM ¥ OKPYKHOCTH, H300PAaKATh UX C IIOMOIIBIO YePTEKHBIX
HHCTPYMEHTOB. MccienoBaTh CBOMCTBA B3aMMHOTO pac-
MOJIOKCHUS TIPSIMOU U OKPYKHOCTH, UCIOJB3Ys IKCTICPUMEHT,
HAOJIOICHUE, U3MEPEHUE, MOJICIIUPOBAHKE, B TOM YHCIIC
KOMIIBIOTEpHOE MoieupoBanue. CTPOUTH KacaTelbHYIO K OK-
PY)KHOCTH. AHAJIM3HPOBATH CIIOCO0 TTOCTPOCHUS KacaTeIbHOH K|
OKpPY>KHOCTH, ITOIIArOBO 33JaHHBIA PUCYHKaMH, BHIMOJIHATH
moctpoeHu. KOHCTPYHPOBATH alTOPUTM ITOCTPOCHUS
M300paXeHUH, CoIepKanIuX KOHQUTYPAIHMIO «KacaTeabHasl K
OKPY>KHOCTH», CTPOMTB I10 aNroput™my. ®@opMyaIupoBaTh
YTBEPIKICHUS O B3aMMHOM PACIIOJIOXKCHHUU TIPAMOU U
OKPY)KHOCTH

1,35

/IBE OKpY>KHOCTH.
IlocTpoenue Touky,
[pPaBHOYJAJICHHOW OT
KOHIIOB OTPE3Ka.

N

Pacno3HaBaTh pa3inyHbIe Clly4al B3aUMHOTO PaCIOJIOKEHUS
NIByX OKPY)KHOCTEH, M300PakaTh UX C MOMOIIHIO YEPTEKHBIX
WHCTPYMEHTOB U OT pyku. CTPOMTH TOUKY, PABHOYJAIEHHYIO OT
KOHILIOB oTpe3ka. MccaenoBaTh CBOIICTBA B3aUMHOTO
[PACTIONIOKEHUS TIPSAMOMN M OKPYKHOCTH, UCTIONB3YS IKCIIe-
PUMEHT, HaOIr0IeHUE, I3MEPEHHE, MOICTTHPOBAaHHUE, B TOM YHCIIC
KOMIIBIOTEPHOE MozienpoBaHue. KoHcTpynpoBaTh anropurm
MOCTPOCHUS N300pKCHHN, COACPIKAIINX JBE OKPYKHOCTH,
Kacarolyecs: BHEIITHAM M BHYTPEHHUM 00pa3oM, CTPOUTH IO
anroputMy. @opMynupoBaTh yTBEPKACHUE O B3aUMHOM
PACIIOJIOKEHUU IBYX OKpY>KHOCTEeH. CpaBHUBATB Pa3iMyHbIC
CIIydyad B3aMMHOIO PacCIOIOKEHHUS IBYX OKPYKHOCTEH.
BoIaBUIraTh TUIIOTE3bI O CBOMCTBAX KOH(PUTYPAIIUU «IBE
MepeceKaromnecs OKPYKHOCTH PaBHBIX PaJNyCcOB», 000-
CHOBBIBaTh 1X. CTPOUTH TOUKH, PaBHOYAAJIEHHBIE OT KOHI[OB
OTpe3Ka.

2,37

IlocTpoenue
TpeyToJbHUKA MO TPEM
ctoponam. HepaBeHCTBO
TpeyroJbHUKA.

N

Pacno3HaBaTh pa3IUYHbIE CTydal B3aMMHOTO PACIOJIOKESHUS
[PsIMON U OKPY>KHOCTH, IByX OKPYHOCTEH, M300pazkaTh UX ¢
MTOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB | OT pyku. CTpPONTh
TPEYTOJBHUK 110 TPEM CTOPOHAM, OMHCBHIBATH ITIOCTPOCHHE.
DopMyIHPOBATH HEPABEHCTBO TpeyroybHUKa. MccienoBaThb
BO3MOXKHOCTbB IIOCTPOCHHS TPEYTOJIBHUKA 110 TPEM CTOPOHAM,
MCTIOJIb3Ysl HEPABEHCTBO TPEYTOJIbHHUKA

2,57

L{uuHap, KOHYC, 1ap.
CeueHus.

[ERN

Pacro3HaBaTh WMJIMHAP, KOHYC, AP, H300pakaTh HX OT PyKH,
MOJICINPOBATh, UCTIOJIB3YS OyMary, INaCTHINH, IPOBOJIOKY U JIp.
HccnenoBarh CBOMCTBA KPYIJIBIX TEJ, UCIIOJIB3Ysl DKCIIEPUMEHT,
HaOJII0JIeHUe, H3MEePEeHHe, MOACIUPOBaHUE, B TOM YUCTIe
KOMIIBIOTEpPHOE MoienupoBaHue. OTHIChIBATh UX CBONCTBA.
PaccmarpuBaTh npocTeiiiiye KOMOWHAIUMK TeJI: KyO | mmap,
[UTHH/P U Iap, KyO ¥ HWIMHID, TMPaMUa U3 MIapoB.
PaccmarpuBath npocTeiime ce4eHnst KpyribIX Tell,
[oJy4aeMble MyTEM NMPEIMETHOTO UM KOMIIBIOTEPHOTO
MOJIEINPOBaHMs, ONPEENIATh UX BUJ. Pacrio3HaBaTh pa3BEPTKU
KOHYycCa, HUINHIPA, MOJAEIUPOBATh KOHYC U LIMIIUHAD U3

pa3BEPTOK

3,6,7
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O0o61enue n 2Pacnio3HaBaTh pa3IMYHbIC CIy4Yau B3aUMHOTO PACIIOJIOKEHHUS 1,4,6
CuCTeMaTH3allHsl 3HAHHH. MPSIMOM U OKPYKHOCTH, JABYX MPSMBIX, IBYX OKPYKHOCTCH,
KontposnbHas padora N5 H300PakKATh UX C TIOMOIIBIO YCPTEKHBIX HHCTPYMEHTOB.
o Teme: OKpyKHOCTh N300pakaTh TpeyroabHUK. MccienoBaTh CBOHCTBA KPYTIIBIX
TeJ, ICTIONB3YSl SKCIIEPUMEHT, HaOIIoIeHIe, U3MEepEHHe,
MOJICITUPOBAHIE, B TOM YHCJIe KOMIBIOTEPHOE MOACTHPOBAHNE.
OnucbiBaTh UX CBOMCTBA. PaccMaTpuBaTh nipocreifimme
CEUeHHsI KPYTIIBIX TeJl, MOydaeMble MyTEM MPEIMETHOTO HIIH
KOMIIBPIOTEPHOTO MOJICTTHPOBAHUS, OMPeeasiTh UX BU/.
CpaBHMBATH CBOWCTBA KBaJpara M MPSIMOYTOJIBHUKA 00IIEro
BUa. BBIIBUTATH TUIIOTE3bI O CBOUCTBAX M3YYCHHBIX (QUTYD H
KOH(UTrypaluii, 00bACHATh UX Ha IPUMEpaX, OMPOBEPTATH C
MOMOIIIBI0 KOHTPIIPUMEPOB.
OTtHowmenn |17 OTHOIIEHUE IBYX YUCEI. 2|00BSICHATD, 4TO IIOKa3bIBACT OTHOILICHHE JIBYX YHCEI, 1,7
51 U JleneHue B TaHHOM HCIO0JIb30BATh U IOHUMATh CTAHIAPTHBIC 00OPOTHI PEYH CO
MPOIEHTHI OTHOIICHNUHU. Perenue CJIIOBOM «OTHOIIICHHE». COCTABJSITh OTHOIICHHUS, 00bACHATH
3a/may Ha JeJICHHUE B COJIePKATEIbHBIN CMBICI COCTABJICHHOTO OTHOIICHUS. PemaTh
TAHHOM OTHOIIICHHH. 3amaud Ha JCJICHUE YHCENT U BEIMYMH B TAHHOM OTHOIIICHUH, B
TOM YHCJIC 33]]auH MPAKTHYSCKOTO XapaKkTepa
OTHOILIIEHNE BEITHYHH. 2|00BLIACHATE, KaK HAXOIAT OTHOIIEHHE OJHOMMEHHEIX U 3,4,6
MaciTab. Perenue Pa3HOMMEHHBIX BEJIMYKMH, HAXOAUTH OTHOIICHUS BEJINYHH.
3amad. HccnenoBaTh B3aNMOCBSI3b OTHOIICHUH CTOPOH KBaJpaTOB, MX
MEpPUMETPOB U IUIOMIa e ; umnH pédep KyOoB, mtomanei rpaneit
1 006EMOB. OOBACHATH, YTO TIOKA3hIBacT MacIITal (KapThl,
MUTaHa, YepTeka, Mojenn). Pemare 3a1aqu mpakTHIeCKOTo
xapakrepa Ha MacmTad. CTpouTh QUTYPHI B 3aJaHHOM
MaciiTabe
[IpencraBicHue 3|BbIpakaTh IPOICHTHI NSCATUIHON APOOBI0, BHITIOJIHATH 5,6,7
[IPOIICHTA ICCATHYHON 00paTHYIO OMEpaInio — MePEXOTUTH OT ACCATHUHOU APOOH K
po0bi0. BripaxkeHnue mporieHTaM. XapaKTepu30BaTh J0JU BEJIHUNHBI, HCIIOJb3YSI
pOOU B MPOICHTAX. SKBUBAJICHTHBIC MPEICTABICHHS 33 JaHHOM JTOJIH C TIOMOIIBIO
IpOOU U MPOLIEHTOB
BbIuKCIICHUE TPOIICHTOB 4|PemiaTh 33724 MPAKTUICCKOTO COACPIKAHUS HA HAXOXKICHUEC 6,7
OT BEJIMYHHBI. HECKOJIbKUX MPOIIEHTOB BEIMYHHBI, HA YBEINYCHUE
HaxoxaeHre BeTUYUHBI (yMEHbIIICHNE) BEIUYHUHBI HA HECKOJBKO MPOICHTOB, Ha
10 ee MPOLCHTY. HaXOJKICHHE BETMYUHEBI TIO e€ MpoIieHTy. PemaTts 3aqaqn ¢
YBennueHue u peaTbHBIMU JAHHBIMH Ha BBEIYHCIICHUE MTPOIICHTOB BEIIMYUHEI,
YMCHBIIICHHAE BETHMINHBI MPUMEHSS OKPYTIICHHUE, TPUEMBI IPUKUIKA. BHINOJHATH
Ha HECKOJIBKO MPOLICHTOB. CaMOKOHTPOJIb [P HAXOKACHUHU TPOLICHTOB BEIMIHHBL,
OKpyTIICHHE W MPUKHIKA. HCIIONB3YS IPUKUAKY
Haxoxnerne 4|BbIpakaTh OTHOIICHNE JIBYX BEJHYHH B MpoIcHTaX. PemaTts 3,4
[IPOIICHTHOTO 3329, B TOM YHCIIE 3a7a4¥ C IPAKTUICCKUM KOHTEKCTOM, C
OTHOIICHUS. PereHne peabHBIMH TaHHBIMH, Ha HAXOXKICHUE IPOIICHTHOTO OTHOIICHHS
TEKCTOBBIX 3a7a4. IBYyX BEJIUYMH. AHAJH3MPOBATH TEKCT 3a/1a4K, MOIEJIHPOBATH
OKpyTiicHHE U MPUKUIKA. YCIIOBHE C MIOMOIIIBIO CXEM U PUCYHKOB, 00BSICHITH
[TOJIyYCHHBIH PE3yJIbTAT
O0o01IeHNE U 2|HaxoauTh OTHOIICHHUS YUCEN U BEIUUMH. PemaTs 3a1a4mn, 2,6

crcTeMaTH3aIys 3HAaHUH.
KonrponbHas pabora Ne6
o teme: « OTHOLIEHHS U

TIPOLCHTHI»

CBsI3aHHBIE C OTHOIICHUEM BEJIMYHH, B TOM YHCIIE 33291
MIPaKTUYIECKOTO XapakTepa. Pemarh 3a1a4n Ha MIPOIICHTHI, B TOM
qrCIIe 3a7]a9M C PeaJbHBIMH JAHHBIMH, IPAMEHSS OKPYTJIEHHUE,
NpUEMBI NPUKUJIKH
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Boipazkenn|15 MaTtemMaTHyecKkue 2|006cyR1aTh 0COOCHHOCTH MaTEMAaTUICCKOTO SI3BIKA. 1,4,6
5. BEIpaKeHUs. bykBeHHbBIC 3annchIBATh MATCMATHYCCKUC BBIPAKCHHS C YIETOM MPABUI
DopMy.JIbI. BBIPAKCHUSI. CHHTaKCHCA MAaTEMATUYECKOTO SI3bIKA; COCTABJISATH BHIPAXKCHUS
'YpaBHeHHU MaremaTtuueckue mpea- 10 YCJIOBUSIM 33J71a4 ¢ OYKBEHHBIMU JaHHBIMU. U cmoJib30BaTh
51 ITOKCHHUSL. OYKBBI JUIS 3aITACH MAaTEMATHIECKUX TPEIJIOKESHHMA, 00X
YTBEPKICHHI; 0CYIIECTBJSATH TIEPEBOI C MATEMAaTHYECKOTO
sI3bIKA HAa €CTECTBEHHBIN A3bIK U Ha000poT. MisirocTpupoBaTh
001IIMe YTBEPKICHUS, 3alMCaHHbIC B OYKBEHHOM BHJIC,
YUCIIOBBIMH PUMEPAMH
UucmoBoe 3HAUCHUE 2|CtpouTh pedeBbie KOHCTPYKIIMH C UCTIOIh30BAaHUEM HOBOH 1,6,5
OYKBEHHOTO BBIPAXKCHHS. TepMUHOJIOTHH (OYKBCHHOE BBIPKCHHE, YUCIIOBAsI IOJICTAHOBKA,
JlomyCTUMEBIC 3HAYCHUS 3HaYCHUC OYKBCHHOTO BBIPAXKCHUS, IO CTUMBIC 3HAUCHHUS
OYKB B BBIPQKCHHH. OYKB). BBIYHCAATH YHCIOBBIC 3HAUCHUS OYKBEHHBIX BRIPAKCHHUN
CocTaBJICHUE BBIPAKCHHUS [pY TaHHBIX 3HaYeHUSIX OYKB. CPAaBHUBATH YHCIIOBBIC 3HAYCHUS
10 YCJIOBHIO 3a]1a4uH C OYKBEHHBIX BbIpaxeHui. HaXxoauTh TOMyCTHMbIC 3HAYCHUS
OYKBEHHBIMU JTAHHBIMH. OYKB B BhIpakeHHH. OTBEYaTh Ha BOMPOCHI 33]1a4 C
OYKBEHHBIMHU JAHHBIMH, COCTABIISISI COOTBETCTBYIOIIHE BBI-
PaKCHHS
HekoTopeie 3|CoctaBasaTh GopMyIIbl, BRIpAKAIOIIAE 3aBUCUMOCTH MEXIY 13,4
FCOMETPUICCKHE BEITMIMHAMH, B TOM YHCJIC TI0 YCIIOBHUAM, 3aIaHHBIM PUCYHKOM.
(bopmynbl. Dopmyra BoruncasTs mo popmynam. BeipakaTs 13 Gopmyssl omxHy
cronmocTi. Popmyia BEITMYIHY Uepe3 JpyTue
yTH.
Uucmno 7. Dopmyna 2|HaxoauThb 3KCIIEPUMEHTAITBLHBIM ITyTEM OTHOIICHHUE JTHHBI 2,6
IUIMHBI OKPYXKHOCTH. OKpPY>KHOCTH K quamerpy. O6cyKIaTh ocoOcHHOCTH yucia K ;
dopMyIIa IIOMAIH HAXOIHTh JIOMOJHUTEIbHYIO HHOPMAIIHIO 00 3TOM YHCIIE.
kpyra. opmysa o6béMa BbIUucaATh 10 GOpMyIIaM [UITUHBI OKPYKHOCTH, IUIOIIATH KPYTa,
mapa. Beraucienne 00BbeMa 11apa: BeIYacasiTh pa3Meps! GUryp, OTPaHUICHHBIX
[pa3MepoB (bnryp, OKPYKXHOCTAMHU U UX TyT'aMH. Onpez[enﬂn, YHUCIIOBLIC
OTpaHUYCHHBIX MmapaMeTpsl MPOCTPAHCTBEHHBIX TEJ, UMEIOIINX (HOpMY
OKPY>KHOCTSAMH U UX MIHHIPA, Tapa. OKPYTraAsaTh Pe3yabTaThl BBIYUCICHUH 0
nyramu. Beraucienus, hopmymam
CBSI3aHHBIC C IWIAHAPOM
U 1apom.
'YpaBHEHHE KaK MepeBo. 4|CTpouTh peueBbic KOHCTPYKIIUHU C UCTIOIB30BAHUEM CJIOB 3,7
YCIIOBHS 3a7]auH Ha «YpaBHEHHE», KKOPCHb ypaBHEHHs». [IpOBEPATH, SIBIACTCS K
MaTeMaTHYECKUN S3BIK. YKa3aHHOE YHCII0O KOPHEM pacCMaTpHBaeMOro ypaBHeHHs. Pe-
Perrenne ypaBHCHHIA. IIAaTh YPaBHEHHS HA OCHOBE 3aBUCHMOCTEH MEKIY
Pemenune 3amad ¢ KOMITOHCHTaMH JeicTBHi. COCTaBJIATHL MaTeMaTHICCKUE
[TOMOIIBI0 ypaBHEHUH. MoJIeN (YpaBHEHHSA) TI0 YCIOBUSAM TEKCTOBBIX 33124
O0001IEHNE U cCUCTEMA- 2| cnoap30BaTh OYKBEI IS 3aITUCH MATEMAaTHICCKIX BEIPAKCHUH 5,7

TU3a1MsT 3HAHUMN.
KontponpHas padota No7
mo Teme: BeipakeHus.
Dopmyibl. YpaBHEHUS

u ipeasioxkennit. CocTaBasATh OyKBEHHBIC BHIPAKEHHS 110
YCIIOBUSIM 33/1a4. BBIYMCEAATD YKciIoBOE 3HaUeHE OyKBEHHOTO
BBIPAKCHUSI TP 3aJIaHHBIX 3HAaUYeHHAX OykB. CocTaBJIATH Gop-
MYJIbI, BBIDAKAIOLUE 3aBUCUMOCTH MEX]y BEJINYUHAMY,
BBIYHUCIIATH 110 (hopmyiam. COCTaBJIATh YpPaBHEHUs 110 YCIOBHIO
3amaun. PemaTh npocrelue ypaBHEHYsI HA OCHOBE
3aBHCHMOCTEH MEXTy KOMIIOHEHTaMH apU(METHIECKUX
IeiCcTBUI
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Cummerpu
E

Touka, cCHMMETpHYHAs
OTHOCHUTEIILHO MPSIMOIA.
CUMMETpHsI U PaBEHCTBO.
3epKallbHas CHMMETPHSI.

N

Pacno3naBaTh 1u1ockue GUrypbl, CHMMETPUYHBIE OTHOCHTEIIBHO,
npsiMoii. Beipe3aTs 1Be GUrypbl, CHMMETPHYHBIE OTHOCHTEIIBHO,
npsiMol, u3 Oymaru. CTpouTs Gurypy (oTpes3ok, JOMaHyIo,
TPEYTOIBHUK, IPSMOYTONBHHUK, OKPYXHOCTh), CHMMETPUYHYO
[TaHHOW OTHOCHTEJIHO MIPSIMOH, C IIOMOIIBI0 HHCTPYMEHTOB,
u300pakath oT pyku. [IpoBoauTh IPSAMYI0, OTHOCHTEIEHO
KOTOPO# 1Be GUTYPHI CAMMETPHUIHBI. KOHCTpyHpoBaTh
OpPHAMEHTHI ¥ TAPKETBHI, HCIIOIb3Ys CBOMCTBO CHMMETPUH, B TOM
ICIIE C TOMOIIBI0 KOMIBIOTEPHBIX MIPOTPAMM.
DopMyJIHPOBATH CBONCTBA IBYX (QUTYp, CHMMETPHYHBIX
oTHOCHTENBHO TpsiMoii. McciienoBaTh cBoiicTBa uryp,
CUMMETPUYHBIX OTHOCUTENIBLHO INIOCKOCTH, UCTIONB3YS
HKCIIEPUMEHT, HaOutoieHue, MoienupoBanue. OMUCHIBAaTh UX
cBoiicTBa opmyiam. CocTaBIIsITh ypaBHEHHS YCIIOBHSM 3a]1a4.
Pemiats npocTeifiie ypaBHEeHHs Ha OCHOBE 3aBHCUMOCTEH
MEXy KOMIIOHCHTaMH apA()METHISCKUX ACHCTBHIA.

1,4,7

CummerpuyHas urypa.
[IpsAMOyTONBHUK,
paBHOOEIPEHHBIN
TPEYTONBHUK, OK-
py>XKHOCTb. CHMMETPHS B
[IPOCTPaHCTRBE.

N

HaxoauThb B OKpy>XKaroIlleM MUPE TUIOCKHE U IPOCTPAHCTBEHHBIE
cuMMeTpudHbIe GUTYphl. Pacmo3sHaBaTh GUTypHl, IMEIOIIIE OCh
cuMMeTpud. Beipe3aTs ux u3 Oymaru, H300paxkaTh OT PYKH H C
MMOMOIIIBI0 MHCTPYMEHTOB. [IpOBOAUTH OCH CHMMETPUH (DUTYPEIL.
DopMyTUPOBATH CBOHCTBA PAaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJbHUKOB, IPAMOYTOJIbHUKA, KBaJlpaTa,
Kpyra, CBsI3aHHbIE C OCEBOI cumMeTpueil. @opmMyJINpoBaTh
CBOICTBa Mapajulesenunena, Kyba, KoHyca, WINHApa, 1apa,
CBsI3aHHbBIE C CHMMETpPUEN OTHOCUTENIBHO MJIOCKOCTH.
KoHcTpyupoBaTh OpHaMEHTHI U TIAPKETHI, UCIIOJIB3YSI CBOHCTBO
CHUMMETPUHU, B TOM YHCJIE C MOMOIIBI0 KOMIBIOTEPHBIX IPOrPaMM

1,6

CummeTpust
OTHOCHTEJIEHO TOYKH.
LleHTp cumMeTpun

(uTypHIL.

Pacno3HaBaTh mIockue GUTYypbl, CAMMETPUYHbBIE OTHOCUTEIHHO
Touky. CTPOUTH PUTYpy, CAMMETPUIHYIO JaHHOH
OTHOCHTEJIHO TOYKH, C TOMOIIbIO HHCTPYMEHTOB,
mocTpaMBaTh, H300paxkaTh oT pyku. HaxoauTh eHTp cuM-
MeTpun purypsl, KoHpurypannu. KoHeTpyupoBaTh OpHaMEHTHI
1 TTApKETHI, NCTIOJIB3Ysl CBOMCTBO CHMMETPHH, B TOM YHCIIE C
MOMOIIIBI0 KOMIIBIOTEPHBIX TIporpaMM. PopmMyJIMpoBaTh
CBOMCTBA (1)I/Il“yp, CUMMCTPUYHBIX OTHOCUTEJIbLHO TOYKH.
HccaenoBath cBoiicTBa GUTyp, UMEIOIINX OCh U IIEHTP
CUMMETPHH, HCIIOJIB3YsI SKCIIEPUMEHT, HaOJII0IeHIEe, H3MEpPEHHE,
MO/JIETMPOBAHUE, B TOM YUCIIE KOMIIBIOTEPHOE MOJIETUPOBAHHE.
BoiaBurath runoressl, (popMyaHpoBaTh, 000CHOBLIBATD,
ONMpPOBEpPraTh C MOMOIIbI0O KOHTPIPUMEPOB YTBEPKACHHS 00
0CeBOH M IIEHTPaJIbHOI CUMMETPHH UTYD

2,6,7

O0001IEHNE U cCUCTEMA-
TU3a1KsT 3HAHUH.
KontponpHass padora Ne8
mo Teme: « CUMMETpHsD»

N

HaxoauThb B OKpy»XKaroeM MUpe IIIOCKHE U IPOCTPAHCTBEHHBIE
cuMMeTpH4HbIe QUrypsl. PacmosnaBare rockue Gurypsi,
CUMMETPHUYHBIE OTHOCUTENBHO MPSIMON, OTHOCUTENBHO TOUYKH,
[POCTPAHCTBEHHBIE (PUT'YPBI, CHMMETPUYHBIE OTHOCUTEIBHO
iockoctd. CTPOUTH QUTYpy, CHUMMETPHYHYIO JTAHHON
OTHOCUTEJILHO MPSIMOi, OTHOCUTENBHO TOUYKHU C IIOMOILBIO
4epTEXKHBIX UHCTPYMEHTOB. KOHCTpPYHpOBaTh OpPHAMEHTHI U
[apKEThI, UCIOJb3Ysl CBOWCTBO CUMMETPUH, B TOM YHUCIIE C I10-
MOILIbIO KOMITBIOTEPHBIX Iporpamm. McciienoBaTe cBONCTBA
(hUTyp, IMEIOIINX OCh M IIEHTP CUMMETPHH, HCIIONB3YsI
HKCIIEPUMEHT, HAOJI0JICHNE, N3MEPEHHE, MOICTTUPOBAaHHUE, B TOM
qrciIe KOMIBIOTEPHOE MoJienupoBaHue. @opMyIupoBaTh,

000CHOBBIBATD, OIPOBEPraTh C IOMOLIbK KOHTPIPUMEPOB

2,6,7

30




YTBEPKIEHHSI O CHMMETPUH QUryp

[eabie 13 Uwucna, 1{lIpuBoAMTH IPUMEPHI UCTIOTL30BAHUS B )KH3HU 157
uKcIa [IPOTUBOIIOJIOKHBIE MTOJIOKHUTEIBHBIX M OTPUIATEIBHBIX YUCEN (TeMIIeparypa,
HaTypalbHbIM. BEIMTPHIII- TPOUTPHIII, BBIIIC-HIDKE YPOBHSI MOPS U TIP).
MHOX€CTBO LIETBIX OnuchIBaTh MHOKECTBO LEIbIX yncesl. QOObsCHATD, KaKkue
qHCell. [[eJIbIC YHCITa HAa3BIBAIOT IIPOTHUBOIIOIOKHEIMA. 3aNUCHIBATH
41CII0, TPOTUBOIOJIOXKHOE JaHHOMY, C IOMOIIIBIO 3HaKa
«MHUHYC». YpouaTh 3anucu tuna -(+3), -(-3)
Psin nenbIx gucen. 2|ConocTaBJSITh CBOWCTBA Psijia HATYPAIBHBIX YUCEI U Pslia 2,6,7
300pakeHHe LenbIX Yu- enbix yucesl. CpaBHUBATH U YNOPAJA0YHMBATH LIEJIbIC YHCTIA.
cest TOuKaMu Ha MN300paxaThb 1eble Yuciia TOUKaMHi Ha KOOPAHMHATHOM MPsSMOii.
KOOpJIWHATHON MPSIMOH. M cnoab30BaTh KOOPAUHATHYIO MPSIMYIO KaK HATJIAJHYIO ONOPY
CpaBHeHHE U [IPU PEIICHUH 3a/1a4 Ha CPaBHEHUE LIENbIX YHCEI
YIIOPSIOYMBAHUE LIETBIX
YuCelL.
Cno)keHue NByX LEIBIX 2|00BACHATH HA TIPUMEPAX KaK HAXOTUTh CYMMY JIBYX IIEIBIX 3,4
YCell OJTHOTO 3HAKa, gucel. 3amMChIBATDH C IOMOIIBIO OYKB CBOHCTBO HYJIA IIPH
pa3HbIX 3HaKoB. Cymma CJIOKEHUH, CBOMCTBO CyMMBI IPOTUBOMOJIOXKHBIX YHCEN.
[IPOTUBOIOJIOKHBIX Ynpomars 3auch CyMMBI LIETIBIX YHCEN, OIYCKasi, TAE 3TO
uucel. Beruncienue cym- BO3MOJKHO, 3HaK « + » H ckoOku. IlepecTaBasiTh ciiaraeMbic B
MBI HECKOJIBKHUX IIEITBIX CyMMe IIeJIBIX YKcel. BIYMCaTh CYMMBI IIENBIX YHCeT,
urces. Beruucnenue coJIeprKallie 1Ba 1 OoJiee caraeMbpiX. BoIYHCAsITH 3HAUCHUS
YUCJIOBBIX 3HAYCHUM OYKBEHHBIX BBIPaKCHUH
OYKBEHHBIX BBIPAXKECHHI.
[IpaBuI0 HAXOXKAECHUSI DopMyTHPOBATH [IPABUIIO HAX0XKICHHUS PA3HOCTH IIEIIBIX YHCEII, 3,4
[PA3HOCTH JIBYX LIEJIBIX 3aNUCBLIBATB €70 HA MATEMAaTUIECKOM sI3bIKe. BRIYMCIATH
uucel. Beruncienue PA3HOCTb JIBYX LENBIX YUCEN. BBIYMCIAATH 3HAYEHUS YUCIOBBIX
3HAUEHUI BBIPAKEHUH, BBIPAYKEHUH, COCTABJIEHHBIX U3 LIEJBIX YUCET C IOMOIIbIO 3HAKOB
COZIep KALUX TOJIBKO « +» U «-»; 0CyHIeCTBJIATh CAMOKOHTPOJIb. BIUYMCAATH
IEHCTBUS CIIOKEHUS U 3Ha4YCeHUs OyKBEHHBIX BBIPAKEHUH MPH 3aJaHHBIX MEJTBIX
BbIYMTaHUA. Beruncienue 3Ha4eHUIX OYKB. COMOCTABJSATH BEIIIOJIHUIMOCTD JEHCTBUS
3HaYCHNH OyKBCHHBIX BBHIYMTAHUSI B MHOKECTBAX HATYpPaJbHBIX YUCEIN U LEJIBIX YUCEI
BBIPAJKEHUI.
'YMHOXKEHHE HEeTbIX 3|®opMyanpoBaTh NpaBuiIa 3HAKOB ITPU YMHOXXEHHUHU U JACICHUH 3,5,7
urcen. JleneHne memnsIx [[EJIBIX YHCENl, HITIOCTPUPOBATDH UX IPUMEpaMHU. 3aUChIBATH
uucen. Pazuble geiicTBus Ha MaTeMaTHYEeCKOM SI3bIKE PAaBEHCTBA, BhIpaxkarolire cBoicTaa 0
C IETIBIMHU YUCIIaMH. 1 | mpy YMHOKEHUH, IPABUIIO YMHOXKEHUS Ha -1. BoruncasaTs
Briuncnenue 3HaueHUN [MPOU3BE/ICHUS U YAaCTHBIE 1ENbIX YKcell. BbIYuCaATh 3HaUeHus
OYKBEHHBIX BBIPAYKECHHIA. YMCJIOBBIX BBIPAXKEHUH, COLEPIKALLMX Pa3HbIE NEUCTBUSA C
[EBIMA YACIaMHU. BIYHCASITS 3HaYCHNST OyKBEHHBIX BBIpa-
PKCHHI TP 3aIaHHBIX [ENBIX 3HaUYeHUsIX OykB. UcciaenoBaTh
BOIPOC 00 M3MEHEHUH 3HAKA TPOU3BEICHIS [IEIBIX YHCE IPU
M3MEHEHUHU Ha MPOTHUBOIIOJIOKHbBIE 3HAKOB MHOXKUTEIEH.
OnpoBeprarhb ¢ NOMOIIBIO KOHTPIIPUMEPOB HEBEPHBIE
YTBEPKIECHUS O 3HAKAX PE3yJIbTATOB ACUCTBUMU C 1I€JIBIMU
qHICIaMU
(O06001ICHIE U CUCTEMa- 2|CpaBHUBATD, yHOPSI0YUBATH IICIIbIC YKcaa. POPMYJIMPOBATD, 2,5,6
T3l 3HAHUH. [IpaBHJIa BEIYUCICHUS C IIETIBIMHU YUCIIAMH, HAXOAUTh 3HAUCHUS
KonrponbHas padora Ne9 YICIIOBBIX M OYKBEHHBIX BBIPAXKEHMH, COIepKAIINX JEHCTBUS C
o teme: «llemsie yncmay [[EJIBIMH YACIaMU
Panmonan |17 ParnnonajibHbIE YHCTIA: 3|[IpuMeHSITh B peYr TCPMHUHOJIOTHIO, CBSI3aHHYIO C 1,35
bHbIE [10JI0)KUTEIIbHBIE U palMOHAJIBLHBIMU YHCIIAMU; PACIO3HABATH HATYpaJIbHbIE,
RU(WE OTpULATENIbHBIE YUCIIa [[eNbIe, IPOOHBIE, IOJI0KHUTEIBHBIC, OTPUIATEIbHEIC YHCIIA;

(uesnble 1 ApoOHEIE);
[IPOTUBOIIOJIOKHBIE
uncna. Vzo0paxenue
[PAllMOHANIBHBIX YHCEI

[TOUKaM¥ KOOPAWHATHOH

XapaKTepU30BATh MHOKECTBO PaLlUOHAIbHBIX YHUCEIL.
[IpuMeHsITH CUMBOJIBHOE 0003HaUCHNE ITPOTHBOIIOIIOKHOTO
4q1CIIa, 00BACHATH CMbICT 3amKceil Thia (-a), ympomars
cooTBeTcTBYMoIMe 3anucu. M300pakaTh panyoHaabHbIE YUCIa
TOYKaMH KOOPAMHATHOM MPSIMOM
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[IPSIMOIL.

CpaBHeHHE 2|MoaeupoBaTh C IIOMOIILI0 KOOPIUHATHON TPSIMOKH 4,6
pallOHATBHBIX YHCEI C OTHOIICHHS «OO0JIBIIE» M «MEHBIIE» JUIS PAlIMOHAIBHBIX YHCEIL.
TOMOILBIO KOOPIUHATHOM CpaBHUBATDb MOJIOKHUTEIBHOE YHCIIO U HYJIb, OTPULIATEIILHOE
IPAMOi1. Y CTaHOBIICHHE YHCIIO U HYJIb, IOJIOKUTENIBHOE U OTPULIATENBHOE YHUCIA, ABA
OTHOIIEHUH «OO0JIBIIE OTpHLIATENbHBIX uncia. [IpuMeHsaTs 1 NOHUMATh
(«MEHBILE») MEKIY TEOMETPUUECKUI CMBICT MOHSTUSA MOIYJIS YUCTIa, HAXOAUTH
palMOHAILHBIMU MOJTyJIb pallMOHATIBHOT0 uucyia. CpaBHMBATH U YIOPSAA0YMBATH
urciaamu. [TonsTue palMoHaIbHbIE YHCIIa
MOJyJISL UUCTIA.
[IpaBuna cioxeHus 3|®opMyanpoBaTh IpaBUIIa CIOKEHUS JIBYX YUCEN OHOTO 3HAKA, 3,4,7
[PallMOHATIBHBIX YHCEI IBYX YHCENl pa3HBIX 3HAKOB; IIPAaBMWJIO BEIUUTAHUS U3 OJJHOTO
OJIHOTO 3HAaKa, Pa3HBIX qrciIa APYroro; NPUMEHATh 3TU NPaBUJIa ISl BEIUUCIICHUS
3HaKoB. CBOICTBa CyMM, pa3HOCTEH. BBINOJIHATH YHCIIOBBIE TTOICTAHOBKH B
CII02KEHUS], CBOIICTBO CYMMBI M Pa3HOCTH, 3aITICAaHHbIE C TOMOIIBI0 OYKB, HAXOAUTh
HYJISl IPH CIIOKEHUH. COOTBETCTBYIOIUE UX 3HaYeHUs. IIpOBOAMTE HECIOKHBIE
BrranTanue panyoHab- HCCIIEIOBaHMs, CBSI3aHHBIE CO CBOMCTBAMU CyMMBI HECKOJIBKHX
HBIX YHCEI. palMoOHAJBHBIX YHCelN (HapuMep, 3aMeHa 3HaKa KaXXJ0ro
caraeMoro)
'YMHOXEHUE U AeTICHHE 3|PopMyIMpoBaTH NPaBHiIa HAXOXKICHUS IPOU3BEICHUS U 2,5
[paIMOHAIBHBIX YHCe, JaCTHOT'O JIByX YHCeJI OJHOTO 3HaKa, IBYX YHCEJI Pa3HBIX 3HAKOB;
[IpaBUiIa 3HAKOB MPH NMPUMEHSTh TU IIpaBUJIa IIPU YMHOXKEHUH U JEJICHUN PaIlfo-
YMHO)KEHUH U JIEJICHUN. HaJbHBIX ynceld. HaxoauThk kBafpaThl U KyObl pallMOHANBHBIX
CBoiicTBa YMHOXEHHUA, yycell. BeIYHCIATh 3HAYECHNS YUCIIOBBIX BbIPAXKECHUI,
cBotictea 0, 1 u -1 mpu COZIepKAIUX Pa3Hble JCHCTBUS. BBINOJIHATE YUCIIOBbIE
yMHOkeHuH. PaBecTBO [OZICTAHOBKH B IIPOCTEHINNE OYKBEHHBIC BHIPAKECHHS, HAXOAUTH
_a_-a_a COOTBETCTBYIOIINE UX 3HAUCHHUS
b b -b mero
[IpUMEHEHHE TIPU
BBIUHCIICHUSIX.
[Ipumephl pa3Iu4HbIX 5|[IpuBoOAUTH IPUMEPHI PA3IUMYHBIX CUCTEM KOOPIUHAT B 5,7
CUCTEM KOOPJIUHAT B OKpY>KaIOIIeM MHUpE, HAXOAHUTH U 3alUCBIBATh KOOPAHHATHI
OKpY>KaloLIeM MUpE. 00BEKTOB B Pa3IMUHBIX CHCTEMaX KOOPAMHAT (IIaxMaTHas T0CKa,;
[IpsimoyronbHas cucremMa [IMPOTa U JAOJT0Ta; a3UMYT U Ap.). OOBSICHATH U
KOOpAMHAT Ha MJIOCKOCTH, WILTIOCTPUPOBATH NOHATHE MPSIMOYTOIBHOM CUCTEMBI KOOPAWHAT
KOOpAMHATHI TOUKH. Ha MJIOCKOCTHU; IPUMEHATH B PEYH U TIOHUMATh
COOTBETCTBYIOIUE TEPMUHBI U CUMBOIHUKY. CTPOUTH Ha
KOODJMHATHOM TJIOCKOCTH TOYKU M (DPUTYPBI 110 331aHHBIM
KOOpAWHATaM, HaXOIUTh KOOPIUHATH To4dek. [IpoBouTh Hccie-
TOBaHUS, CBA3aHHBIE C B3aMMHBIM PACIIONOKEHHEM TOYEK Ha
KOOPAMHATHOM IJIOCKOCTHU
O6o0611ieHNe 1 2A300paxaTh palvoHaIbHbBIC YHCIIA TOYKAMH KOOPANHATHON 1,4

crcTeMaTH3aIys 3HAaHUH.
KontponbHas pabota
Nel0 o Teme:
«ParonanpHBIE YHCIIay

npsMoi. IIpuMeHsATh 1 MOHUMATh T'€OMETPUYECKUI CMBICII
MOHATHUS MOJYJIS YHCIA, HAXOAUTH MOJYJb PallMOHATBHOTO
uucia. MoaeJMpoBaTh C MOMOIIBI0 KOOPAMHATHON NpsMOI
OTHOIIEHHS «OO0JIBIIE > U «MEHBIIE /ISl PAIOHATIBHBIX YHCEl,
CPAaBHMBATH U YNIOPAJ04YHBATh PALIMOHANBHbIE YHUCIIA.
BbINOJIHATHL BBIYHCIEHUS C PALIMOHAIBHBIMU YHCIAMU. .
Haxoauthb 3HaueHNs 0yKBEHHBIX BBIPAXXECHUN IPU 3aaHHBIX
3HaYeHuss OykB. CTPOMTDH Ha KOOPIMHATHON INTIOCKOCTH TOYKH
1 QUTYPHI TI0 33JaHHBIM KOOPIMHATAM, ONpeesiTh
KOOP/AWHATHI TOUEK
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[apasIeorpaMMoB.

N

Pacno3naBath Ha yepTexax, pUCyHKaX, B OKPYKarolleM MUPE
napajuiesorpammbl. M300paxaTh napamienorpaMMel ¢
MCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB. MoeIupoBaTh
MapajuIeIorpaMMBI, UCIIONB3Ys OyMary, IIacTHINH, TPOBOJIOKY
u np. McejienoBaTh 1 ONMCHIBATH CBOWCTBA MapajuIeIorpaMmMa,
WCIIONB3YS SKCIIEPUMEHT, HAaOJII0IeHUE, H3MEpEHHeE,
MoenupoBadre. Menoabp3oBaTh KOMITBIOTEPHOE
MOJICITUPOBAHIE U SKCIIEPUMEHT ISl M3YUCHHS CBOUCTB
rnapasuienorpaMMoB. @opMyJIUpoOBaTh, 000CHOBBIBATD,
ONPOBEPraTh C MOMOIIBI0 KOHTPIIPUMEPOB YTBEPKACHUS O
cBolCcTBax napauienorpamma. CpaBHMBaTh CBOWCTBA
MapajieIorpaMMOB Pa3InYHBIX BUIOB: poMOa, KBajpaTta,
MPsIMOYTOJIbHUKA. BHIABUIaTh TUIIOTE3HI O CBOICTBAX
MapajuieIorpaMMOB Pa3IMYHbIX BUJOB, 00bSCHATH UX.
KoHcTpynpoBaTh criocoObl MOCTPOCHHS TAPAJICTIOTPAMMOB 10
3amaHHBIM prcyHKaM. CTPOUTH JIOTHIECKYIO IETTOYKY
paccyXJIeHUI 0 CBOMCTBAX MapajuiesiorpaMma

1,3,5

Kaxoit MHOTOYTOJIEHUK 2|Pacnio3HaBaTh Ha 4epTexkax, pUCyHKaX, B OKPYKaIoIeM MHPE 3,5,7
HA3BIBAIOT IPABHUIIBHBIM. MpaBIIbHbIE MHOTOYTOJIbHUKH, IPABHIbHBIC MHOTOIPAHHHKH.
O mpaBUILHOM VccienoBaTh U OMUCHIBATH CBOIMCTBA MPABUIIBHBIX MHOTO-
[IIECTHYTOJbHUKE. YTOJIbHUKOB, UCTIOJNb3Y s SKCIIEPUMEHT, HAOI0/ICHHE, U3MEPEHHE,
OKpYXHOCTb U MoJienMpoBanye. M croap30BaTh KOMIBIOTEPHOE MOJIETMPOBAHNE
HpaBHHLHLIﬁ MHOTI'O- 1 OKCIICPUMCEHT JJId U3YUCHUA CBOMCTB Tr€OMETPUUCCKUX
yronbHUK. [IpaBunbHbIE 00BeKTOB. [1300pakaTh MpaBUIIbHBIE MHOTOYT'OJIBHUKH C
MHOTOI'paHHUKH. IIOMOIIIBIO ‘IepTé)KHbIX HWHCTPYMECHTOB 110 OITUCAHUIO U T10
3aJaHHOMY QJITOPUTMY; OCYLIECTBISATH CAMOKOHTPOIIb
BBITIOJTHEHHBIX MOCTpoeHU. KoHCTpynpoBaTh CriocoOb! OCT-
POCHMUS PAaBIIbHBIX MHOTOYTOJIBHUKOB T10 33/IaHHBIM PHCYHKaM,
BBIMIOJIHATH TOCTPOCHHS. MOIETUPOBATH MPABUIIbHBIC
MHOTOTPaHHUKH U3 pa3BEPTOK. CpaBHUBATH CBOWCTBA Mpa-
BUJILHBIX MHOTOYTOJIBHUKOB, CBSI3aHHBIC C CHMMETPHUCH.
DopMyaHpoBaTh, 000CHOBBIBATH, OITPOBEPTaTh C MOMOIIBIO
KOHTPIIPUMEPOB YTBEPIKACHHS O TIPABUIIbHBIX MHOTOYTOJIbHUKAX
PaBHOBEMKHE U 2|A300paxaTh paBHOCOCTABJICHHBIE (DUTYPHI, ONIPEACIIATh HX 1,47
[PAaBHOCOCTaBJICHHBIE rionaau. MojeJupoBaTh reoMeTpuueckue GUrypsl u3 Oymaru
¢urypsr. [Inomanb (mepeKpanBaTh MPSIMOYTOJIbHUK B MTAPAJLIEIOrPaMM,
napaJuienorpaMmma u HOCTpaMBaTh TPEYTOJILHHK JI0 Mapajuieiorpamma).
TpeyroJIbHUKA CpaBHuBaTh Qurypsi 1o mwionia . @opmMyJIMpoBaTh CBOWCTBA
paBHO- cocTaBlieHHBIX (Guryp. CocTaBiIsiTh GOPMYJIBI IS
BBIYMCIICHHS TUIOLIAAN TTapajlielorpaMMa, IPSIMOYTOJIbHOTO
TPEYroJbHUKA. BBIMOIHATH U3MEPEHUS U BBIMHCISTD TUIOIIA T
[apauieIorpaMMOB U TPeyroibHUKOB. McnoJib30BaTh
KOMITBIOTEPHOE MOJICIIUPOBAHUE U SKCIIEPUMEHT JIJIsl U3y UCHUS
CBOMCTB reOMeTpHIeCKuX 00beKTOB. CTPOUTD JOTUYECKYIO
[[EIOYKY PACCYKIACHUM O paBHOBENUKUX purypax. Pemars
3a]a4K Ha HAXOXJICHUE TUIONIA/IEH NapaueorpaMMoB 1
TPEYTOJIbHHUKOB
ITpuzmel. 1/Pacnio3HaBaTh Ha YepTekax, PUCYHKaX, B OKPYIKalOLIeM MUpPE 2,5
[Tapannenenumne. npu3Mbl. HaseiBaTh npusmMel. KonmupoBaTh npusmel,

Pa3BépTka NpU3MBI.
[Ipu3MBbl B apXUTEKTYypE.

n300pakEHHbIE Ha KJIeTYaTOH Oymare, 0CyIecTBJIATh
CaMOKOHTPOJIb, IPOBEPSIsl COOTBETCTBUE MOTyUEHHOTO
n300pakeHNs 3aJaHHOMY. MOJIeTnpOBaTh MIPU3MBI, HCTIONb3YS
OyMary, IIaCTHINH, IPOBOJIOKY M JIp., H3TOTAaBINBATh U3
pa3BEépTOK. OTpeensaTh B3aUMHOE PACIIONIOXKEHHE TpaHeH,
pEGep, BepIIMH NMpU3MBL. McciienoBaTh CBOWCTBA IIPU3MBI,
MCTIOJIb3YS SKCIIEPUMEHT, HAOJII0IeHHE, H3MEpEHNE,
MojenupoBanye. ONUCBIBaTh UX CBOMCTBA, UCTIOJIB3YS
COOTBETCTBYIOIIYIO TepMuHONOrut0. dopMynupoBats
YTBEP)KICHHS O CBOMCTBAX MPU3MEI, OTIPOBEPraTh YTBEP)KICHHUS
C TIOMOITBIO KOHTPIPUMEPOB. CTPOUTH JIOTHYECKYIO [IETIOUKY
paccyxaeHni o cBoicTBax mpu3M. CocTaBiIATh GOPMYIIBL,
CBSI3aHHBIE C JTMHEHHBIMHU, TUIOCKUMH U IPOCTPAHCTBEHHBIMU
XapaKTepUCTHUKAMHU IPU3MBL. MOAETNPOBATE U3 MIPU3M JIPYTHE

MHOTOI'PAHHUKHU
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O0o01eHne u cucremMa- 2| ccaenoBaTh 1 ONUCHIBATH CBOICTBA FEOMETPUYECKHX (Uryp, 5
TH3alyst 3HAHHM. MCIIONIB3Ys SKCIIEPUMEHT, HAOJIOICHUE, U3MEPCHUE,
KontposnbHas padboTa MOJICIMpOBaHKe. BBIIBUTATH TUITOTE3bI O CBOWCTBAX
Nell mo Teme: M3YYCHHBIX (QUTYp, 00OCHOBHIBATh UX. POpMyaupoBaTh
«MHOTOYTOJIbHUKH H YTBEPKICHHS O CBOMCTBAX M3yUYCHHBIX QUTYD, ONPOBEPraTh
MHOTOTPaHHUKIN YTBEPKICHHS C IIOMOIIBI0 KOHTPIIpUMepoB. McnmoJib30BaTh
KOMITHIOTEPHOE MOJICITUPOBAHUE H AKCIIEPUMEHT IS U3YICHHS
CBOMCTB reOMeTpUIeCKiX 00BeKTOB. PemaTh 3a1aun Ha
HaxO0’KJICHHE JITUH, TIonazei 1 00bEMOB
MHuo:xecTB 8MHO0eCTBO, DIIEMEHT 2|006cyx1aTh COOTHOIIICHUE MEKIY OCHOBHBIMH YHUCJIOBBIMH 1,3,5
a. MHOKeCTBa. 3ajaHue MHOKECTBaMHU. 3aMMChbIBATh Ha CHMBOJIMYECKOM SI3BIKE
KoMoOuHaT MHOKECTB COOTHOIIICHHSI MEXKTy MHOXKECTBAMU M MPUBOIUTD PHUMEPHI
opuka [epEYHCICHUEM JICMEH- pa3IMYHBIX BAPUAHTOB UX MEPEBOJIA HA PYCCKUH SI3BIK.
TOB, HccsrienoBaTh BONPOC O YKCIIE TOMHOKECTB KOHCYHOTO
XapaKTCPUCTHYCCKIM MHOKECTBa
cBoiicTBOM. CTaHIAapTHEIE
0003HAYCHUS YHCIOBBIX
MHOXKecTB. [lycToe
MHOKECTBO U €0
0003HAYCHHE.
TloqMHOXECTBO,
MJLTIOCTPAIHS
OTHOIICHUA BKIIFOUCHUA C
[TIOMOLIBIO KPYT'OB
Diinepa.
O0BbeMHEHHE MHOXKECTB, 2|MopMyJIHPOBATh ONpEeNeHNs] 00BEIUHEHHS 1 IIepeCceYeHUs 3,7
[epeceueHHe MHOKECTB; MHOXeCTB. MILTIOCTPHPOBATH 3TU TOHATHS C TIOMOIIBIO KPYTOB
WITIOCTPALUU C Diinepa. Mcnoib30BaTh CXeMbl B KAUECTBE HATJISITHON OCHOBBI
[TOMOIIBIO KPYTOB U1 pa30HMeHUS MHOXKECTBA Ha HETlEpeCceKaroecs
Oiinepa. [ToHsATHE O moaMHOXKecTBa. [IPpOBOAMTH JIOTHYECKHE PACCYICHHUS IO CIO-
KJIACCU(UKALINH. PKeTaM TEKCTOBBIX 3aJ1a4 ¢ TIOMOIIBIO KpyroB Diiiepa.
I[IpuBOANTH TPUMEPHI KITACCU(UKAINN U3 MATEMATHKH U U3
pyrux o0jacTel 3HaHUS
Permrenne 4|PemiaTh KOMOMHATOPHEIC 33134 C IIOMOIIBIO ITepedopa 2,5
KOMOMHATOPHBIX 33124 BO3MOXXHBIX BAPUAHTOB, B TOM YHCJIC, TyTEM MTOCTPOCHHUS JACPEBa|
epedopoM BapHAHTOB, BO3MOJKHBIX BapuaHTOB. CTPOMTH TCOPETUKO-MHOKCCTBCHHBIC
HOCTpoeHI/Ie ,uepeBa MOICIIU HeKOTOpLIX BHUI0OB KOM6I/IHaTOpHLIX 3aaa4
BO3MOXHBIX BapI/IaHTOB.
TeopeTHKO-MHOKECTBEHH
bIe MOJICJIH HEKOTOPBIX
KOMOWHATOPHBIX 3a/1a4.
[ToBTOpEHUE U UTOTOBBIN 1/CpaBHUBATDH U yHOPSI0YHBATD JICCITUIHEBIC APOOH, HAXOIHUTD| 1,3,5

KOHTPOJIb

HAMMCHBIIIYIO i HAaNOOIBIIYIO IECATHYHYIO ApoOk cpean
3aaHHOT0 Habopa uncen. IlpexcTaBasTh OOBIKHOBCHHBIC
IpoOW B BUJIE NECATHYHBIX; BHIICHATD, B KAKAX CIyYasX 3TO
BO3MOXKHO. HaxoauTh AecATHIHOE PUOIIDKEHIE
0OBIKHOBEHHOH pOOU C YKa3aHHOH TOYHOCTHIO. BHINMOJIHATH
NEHCTBUS C IPOOHBIMU YKciaMu. PemiaTe 3a1a4u Ha JBUKEHHE,
co/ieprKallie aHHbIe, BEIPAXXKEHHBIE IPOOHBIMHU YHUCITAMH.
[IpeacTaBadTh 1011 BEIUUMHBI B ITpolleHTaX. Pemarn
TEKCTOBBIE 3aJa4¥ Ha HAXOXK/ICHHE MPOLEHTa OT JTaHHOU
BenuuMHbL. PemaTh 3amaun, TpeOyromnme BIaJeHUs TOHITHEM
oTHOIIECHNA. COCTABJIATH 110 PUCYHKY (HOPMYITy A
BEIYUCIICHUSI IEPUMETpa WK Ioiomany Gurypsl. CpaBHUBATH H
YIOPSIA0UMBATD TOJIOKUTENIbHBIE U OTPULIATENIbHBIE YUCIIA,
HAXOIHTh HAaUOOJIbIIICE WITM HAUMEHBIIIEe U3 3aJaHHOTO Habopa
qrice)l. BBIMOJIHATE YHCIOBEIC ITOJICTAHOBKU B OYKBEHHOE
BEIpaKEHUE (B TOM YHUCIIE, ITOJICTABIATH OTPUIIATEIEHBIC YHCIIA),
BbIYUCJIATH 3HaYeHNE BhIpakeHUs1. OTMeYaTh TOUKH Ha
KOOPJIVWHATHOH TIIOCKOCTH, HAXOAUTH KOOPJUHATEI OTMEUYCHHBIX
Touek. CTpouTh PUTYypy, CHMMETPHYHYIO JaHHOU
OTHOCHUTEJIbHO HEKOTOPOU MPSMOM; MCNO0JIb30BaTh [IPU
pENIeHNH 3a]]a4 PAaBEHCTBO CUMMETPHUYHBIX Guryp. Pematn
3a7]a4M Ha B3aHMMHOE PaCIOJIOKEHUE JBYX OKPYKHOCTEH Ha

IIJIOCKOCTH
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CormnacoBaHo
ITpoToxomn 3acenanust METOAUYECKOTO OOBETMHEHHS
yunteneit Matematuku u ¢puznkn MBOY COIL Nel7
uM. B. U. I'onoBuenko Temprokckoro paiiona
ot 31 aBrycta 2021 roma Nel

Bepuu H.H.

CornacoBano

3amecTurens nupekropa o YBP
[agopocrona JI.JI.

31 aBrycra 2021 roma
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