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. HOACHUTEJBbHASA 3AIIMCKA

HopmaTuBHO-IpaBOBbIE JOKYMEHTHI, HA OCHOBAHUM KOTOPBIX pa3padoTaHa padodasi nporpaMmma

PaGouas mporpamma mo mMaremaTHKe A 5 — 6 KJIACCOB COCTaBJIEHAa HAa OCHOBE CIICAYIOIIMX HOPMATHUBHBIX JOKYMEHTOB H
METOANYECKUX PEKOMEHIAIINN:

e DeiepalIbHOTO TOCYJAPCTBEHHOTO 00Pa30BaTEIbHOTO CTaHAAPTa OCHOBHOIO 00IIEro 00pa3oBaHMsl, yTBEPKACHHOTO MPUKA30M

MunuctepcTBa oOpazoBanus v Hayku PO ot 17 nexabps 2010 roma Ne 1897.

¢ OCHOBHOM 00pa3oBaTeNbHOM MporpaMMbl OCHOBHOTO 00111ero oopa3zoBanus MbOVY «Cpeaneunkoperkas COI»;

®[IPUMEPHON MPOTPaMMbl U ABTOPCKOM MpOrpaMMbl MO MAaTEMMATUKH JJI 00pa30BaTENIbHBIX YUpekIeHUur (5 — 6 Kiacchl):

[Iporpamma o61eo06pa3zoBaTeNbHBIX YUpexkaeHuil. Maremaruka. 5 kiacc, aptopsl H. 5. Bunenkun u nip. / aBT. — coct. 2KoxoBa

B.1. — M.: Muemo3una, 2014. Maremaruka. 6 kinacc, aBtopbl H.S. Bunenkun u nap. / aBT. — coct. XKoxosa B.U. — M.:
Muemo3suna, 2015.

Matematnyeckoe 00pa3oBaHHE SIBISETCA 0053aTENbHON M HEOTHEMIIEMOW YacThi0 OOIIEro oOpa3oBaHMs Ha BCEX CTYMEHSX
mkojbl. O0y4yeHre MaTeMaTUKe B OCHOBHOM IIIKOJIE HAIIPABIIEHO HA IOCTUKEHUE CIICAYIONINX Kelell:

e DopMUpOBaHUE TPEJICTABICHUI O MaTeMaTHKE KaK 4acTh OOIIedeNoBeUeCKON KyJIbTypbl, O 3HAYMMOCTH MaTeMaTHKH B

Pa3BUTUHU LIUBUIIM3ALMH U COBPEMEHHOTO OOIIECTBA;

¢ Pa3BuTHE JOrMYECKOTO U KPUTHUECKOTO MBILUICHHUS, KYJIbTYpPbl pE4H, CIOCOOHOCTH K YMCTBEHHOMY SKCIIEPUMEHTY;

e GopMHUpOBaHHE WHTEIICKTYaJTbHOM YECTHOCTH W OOBEKTUBHOCTH, CIIOCOOHOCTH K TIPEOJOJICHHUIO MBICIUTEIbHBIX

CTEPEOTUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OIBITA;

e Bocniutanue kauyecTB JUYHOCTH, 00ECTIEUMBAIOUINX COLMATBHYI0 MOOMIBHOCTh CIOCOOHOCTh MPUHUMATh CaAMOCTOSTEIbHbBIE

peleHus;

e OopMUpOBaHUE KAYECTB MBIIUICHHUS, HEOOXOAUMBIX UIS aJanTallluy B COBpPEMEHHOM HMH(OPMAIIMOHHOM OOIIIECTBE;

ePa3BuTHE HHTEpECA K MATEMAaTHUECKOMY TBOPUECTBY M MaTEMaTHYECKUX CIIOCOOHOCTE;



PazButne l'IpeI[CTaBJ'IeHI/II\/'I O MAaTE€MaTHKE Kak q)OpMC OIMUCaHUuA U MCTOAC IMO3HAHMA I[eﬁCTBI/ITeJILHOCTI/I, CO3JaHHC YCJIOBI/If/’I
JJIA HpI/IO6pCTCHI/IH IICPBOHAYAJIBHOI'O OIIbITa MAaTCMATHYCCKOI'0O MOICIINPOBAHUA,

dopMupoBaHue 00MHUX CITOCOOOB HHTEIICKTYIbHON NIEATEILHOCTH, XapaKTEPHBIX JIJII MATEMATHKU U SBJISIONIAXCS OCHOBOM
MMO3HABATEIILHON KYJIbTYPhI, 3HAUUMOU TSI PA3IMYHBIX Chep YeTOBEUECKOM NESITCIIbHOCTH;

OBJ'I&I[CHI/IC MAaTCMAaTUYCCKUMHU 3HAHUSIMU U YMCHUAMU, HCO6XOI[I/IMBIMI/I IJIL IPOJOJIDKCHH A O6paSOBaHI/I$I, HN3Yy4YCHUS CMCIKHBIX
JAUCHUILINH, IPUMCHCHH: B HOBCCI[HGBHOﬁ KHN3HH,

Coznanue ¢yHaamMeHTa JUIsi MAaTeMaTHYeCKOro pa3BUTHs, (DOPMUPOBAHUS MEXAaHU3MOB MBIIUICHHS, XapaKTEPHBIX IS
MaTeMaTHYeCKON JCATEITHHOCTH.
C yueroM TpebOoBanuit denepaibHOrO rocyAapCTBEHHOr0 00pa30BaTEILHOIO CTaHIapTa OCHOBHOIO OOIIEro oOpa3oBaHUS
IPOCKTUPOBAHKE, OpPraHU3alldsg U OIIEHKA Pe3yJbTaTOB O0pa3oBaHUsl OCYIIECTBISETCS Ha OCHOBE CHUCTEMHO - JIEATEIbHOCTHOTO
M0/IX0/1a, KOTOPbIN 00eCIeYnBaeT:

¢ opMUpOBaHUE TOTOBHOCTH O0YYAIOIIUXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;

® MPOCKTUPOBAHUE M KOHCTPYHUPOBAHHUE PAa3BUBAIOIICH 00pa30BaTEIBHON CpeIbl 00Pa30BaTEILHOTO YUPESKICHHUS,

® AKTUBHYIO y4eOHO-TI03HABATEILHYIO ACATEIBHOCTD 00YJarONTUXCs;

® IOCTPOCHHUE 00Pa30BATEIHHOTO MPOIECCa C YUYETOM MHAMBUAYAIBHBIX, BO3PACTHBIX, MCUXOJOTUYECKHUX, (PU3UOTOTUUECKHUX,

O0COOCHHOCTEHN 370pOBbsl O0YYAIOIIUXCS.

Takum 00pa3oM, CUCTEMHO - ACATCIBHOCTHBIN MOAXO0 CTAaBUT CBOCH 3a/aueii OpUEeHTHPOBATh YICHUKA HE TOJHKO Ha YCBOCHHUE
3HaHWK, HO, B TIEPBYIO OYEpeab, Ha CIOCOOBI 3TOTO YCBOCHHS, HAa CIIOCOOBI MBINIJICHUS W JCITCIBHOCTH, Ha pa3BUTHE
MO3HABATENbHBIX CHUJI M TBOPYECKOTO TOTEHIMala peOeHKa, KOTOphie obecrneunBaii Obl BHICOKOE KAYECTBO 3HAHMM, Pa3BUTHE
YMCTBEHHBIX U TBOPYECKUX CIIOCOOHOCTEHN, TTO3HABATEIHLHOM, a TIIABHOE CAMOCTOSITEIHLHOU IEATeTLHOCTH YICHUKOB.

B nameit mkosie 0o0y4daroTcs JETH ¢ OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 370poBhs (OB3) — neTu, coctosiHue 370pOBhs KOTOPBIX
MPEMSATCTBYET OCBOSHUIO 00Pa30BATEIBHBIX MPOTPaMM 0O0IIETr0 00pa3oBaHUsI BHE CIEIUATBHBIX YCIOBUN OOYYCHHS M BOCIIUTAHMUS.
OOyueHue 3TUX JeTel BejeTcs B oOmieoOpazoBaTeabHOM Kiacce. OCHOBHOM MpobiieMoil HeycnieBaeMocTH aereid ¢ OB3 sBnsercs
HECOOTBETCTBUEC WHTEIICKTYaIbHOW CHCTEMBI peOeHKa cucTeMe oOydeHHs B IKoje. HenocTaTrouHOCTs BHHUMAHHMS, ITaMSITH,
JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOH OPHUEHTHUPOBKH, OBICTpas yTOMJISIEMOCTh OTPHUIIATEIBHO BIMSIOT Ha YCBOCHHE
MaTEMaTUYECKUX TMOHATHM, B CBS3H C 3TUM IIPU PACCMOTPEHUH Kypca MaTeMaTUKU 5-6 Kiacchl OBLIIM BHECEHBI M3MEHEHHSI B 00beM
TEOPETUUECKHUX CBeneHuid. HeKoTophIii MaTepra mporpaMMbl JaeTcst 0e3 JOKa3aTelbCTB, TOIBKO B BUIE (DOPMYIT U aJITOPUTMOB HIIA
03HAKOMHTEIILHO JJII 0030PHOTO U3YYEHHSI, HEKOTOPBIE TEMBI B CBSI3U CO CIIOKHOCTHIO M3JIOKEHUS U IOHUMAHUS ObUTH UCKITIOYCHBI.



CHu3uB o0BeM 3amoMuHaeMod uHpopmanmu, s ydamuxcs ¢ OB3 nenecoobGpa3zHo 0osiee HIMPOKO BBECTU HCIOJIb30BAHUE
OTIOPHBIX CXEM, IMAMSTOK, AJITOPUTMOB.
OOpazoBaTenbHas MporpaMMa MpeayCMaTpUBAET: CO3/laHue aTMOChepbl SMOITMOHAIBHOTO KoM@opTa; HopMHUpOBaHUE
B3aMMOOTHOIICHHUH B IyXe COTPYJHUYECTBA U MPUHATUS OCOOCHHOCTEW U BO3MOXKHOCTEH Kax0ro pedeHKa.
Henwy peammsaruu porpammbl utst nereid ¢ OB3 — obecnieuenne BoinonHeH TpeboBanuii Konmenun CrienuaibHOTO
®denepanabHOro rocy1apCTBEHHOIO 00pa30BaATENbHOIO CTaHAAPTAa ISl IETE C OTPAHUYEHHBIMU BO3MOXKHOCTSMM 370POBBS
(C®I'OC), obecneuenue npasa aeteit ¢ OB3 Ha oOpa3zoBanue.
JloCTHKEHHE MTOCTABICHHOM L€ IPENYCMAaTPUBAET PEIICHNE CIEAYIOINX OCHOBHBIX 3A0ay:
®BBEJ/ICHUS B 00pa30BaTesIbHOE MPOCTPAHCTBO Beex JeTeil ¢ OB3 BHE 3aBUCHMOCTH OT TSKECTH MX MPOOJIEM, T. €. HCKIIIOUEHUS
camoii BO3MOKHOCTH OIpeJieieHHs peOCHKa Kak «HeoOy4uaemoro». Pemenue aToil 3a1a4i BO3MOXKHO B TOM CIIy4ae, €Ciu
YUHUTHIBATH B O0YUYE€HUH MHIUBUIyAJIbHBIE BOBMOXHOCTH PEOEHKA;

®rapaHTHUPOBAHHOI'O OKA3aHUS CUCTEMATUUECKOH crnieranibHOl nomoiu AeTsaM ¢ OB3, cnocoOHbIM 00y4YaThCs B YCIOBHIX
MacCOBOH IIKOJIbl, TOCKOJBKY BKIIOUEHHE B OOILUI MOTOK O0yUYEHUs BHE YIOBIIETBOPEHHUSI 0COOBIX 00pa30BaTEIbHbBIX
NOTPeOHOCTEN TaKUX JeTel MOKET UMETh JUIsl HUX HETaTUBHBIE MTOCIIEACTBHS;

eo0OecreueHust peoeHky ¢ OB3, nMeronieMy BbIHYKIEHHbIE OTPAaHUUEHUSI KOHTAKTOB C MUPOM, HE TOJIBKO OBJIAJICHUS
aKaJIEeMUYECKUMH 3HAHUSAMH, YMEHUSIMU U HaBbIKAMH, HO U Pa3BUTHUS KU3HEHHOW KOMIIETEHIIMH, BO3MOKHOCTH CTaTh OoJiee
AKTUBHBIM, HE3aBUCUMBIM U MPUCTIOCOOJIEHHBIM K PeaJIbHON KaXKJI0JTHEBHOW KU3HH;

¢ (hopmupoBaHue 001N KyJIbTypbl, AYXOBHO HPABCTBEHHOE, IPaXKIAHCKOE, COLUUAIBHOE, IMYHOCTHOE U MHTEJUIEKTYaJIbHOE

pa3BUTHE, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEN, COXpaHEHUE U YKPEIUIEHUE 3J0POBbS;

eo0ecreyeHre JOCTYITHOCTH TOJTYyYeHHUsI KaYeCTBEHHOTO 00111ero oopazoBanus A aereit ¢ OB3;

®1ICTI0JIb30BaHNE B 00PAa30BaTEIBHOM MPOIIECCE COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUHN ACSITEIbHOCTHOTO TUIIA.



Il. OO0mas xapakTepucTUKa y4eOHOr0 NnpeaMeTa

Hacrosnjas mporpamma 0 MaTeMaTHKE JUIsi OCHOBHOM IIKOJBI SIBISETCSA JIOTMYECKMM IPOJOJDKEHUEM IPOTPaMMBI UL
HAaYaJIbHOM INKOJBI M BMECTE C HEW COCTaBIsI€T ONMCAaHUE HENPEPBIBHOIO Kypca MaTeMaTuku ¢ l-ro mo 9-ii knacc
00111600pa30BaTEIHLHOM IIKOJIBI.

B ocHoBe copepxkaHus OOyueHUsT MAaT€MaTUKE JIEKUT OBJIAJEHUE YUYaUIUMHCS CIEIYIOIIMMH BUAAMH KOMIIETECHIIMMI:
IpeIMeTHON, KOMMYHUKATHBHON, OPraHU3aALUOHHOM U OOLIEKYJbTYPHOH. B COOTBETCTBMH C 3TMMH BUIAAMHU KOMIIETECHUWU
HaMU BBIJEJICHbl T[JIABHBIE COJEPKATEIbHO-IICJIEBbIC HAIpaBiICHUs (JIMHUM) pa3BUTHS ydallUXCsl CpPEACTBaAaMH IIpeIMeTa
«Maremartuka.

IIpeaMeTHasi KOMIIETEHIUA

[lon mpeaMeTHOW KOMIIETEHIIMEW ITIOHUMAETCs OCBEAOMIICHHOCTh IIKOJBHUKOB O CHCTEME OCHOBHBIX MaTeMaTHYECKUX
NpPEJICTaBICHUA U OBJAJCHUE UMHU HEOOXOAMMBIMH TPEAMETHBIMH yMEHUSMHU. DOpMUPYIOTCA Clenyrolue o0pa3yrolue 3Ty
KOMITETEHLIUIO TIPEJICTABIICHUS: O MATEMATHYECKOM SI3bIKE KaK CPEACTBE BBIPAXKEHHSI MATEMAaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U
T.A.; O MATEMAaTUYECKOM MOJICIMPOBAHUM KaK OJHOM M3 BaKHBIX METOJOB MMO3HAHMS MUpa. DOPMUPYIOTCS CEAYIOLIME 00pa3yrolue
3Ty KOMIIETEHLIMIO YMEHUS: CO3JaBaTh MPOCTEHIIINE MAaTEMATUYECKHE MOJENIH, padoTaTh C HUMHU U MHTEPIIPETUPOBATH MOJTYYEHHbBIE
pe3ynbTaThl; MPUOOPETaTh U CUCTEMATU3UPOBATh 3HAHMS O CIIOCO0AX PEIIEHUS MAaTEMAaTHYECKUX 3a7ad, a TaKKe MPUMEHSTh 3TH
3HAHUS M YMEHHUSI ISl PEIICHNS MHOTUX KU3HEHHBIX 3a/a4.

KoMMyHHKAaTHBHAasi KOMIIETCHIIUA

[Ton KOMMYHUKAaTUBHOW KOMIIETEHIIMEH MOHUMAETCA C(HOPMHUPOBAHHOCTh YMEHUS SICHO U YETKO M3JIaraTh CBOU MBICIIU, CTPOUTD
apryMEHTUPOBAHHbIE
paccykJieHus, BECTU JIUAJIOT, BOCIIPUHUMAS TOUYKY 3pEHHsSI COOECeHHKA U B TO K€ BpeMsl MOJABEpras €€ KpUTUYECKOMY aHaJIU3y,
oTcTauBaTh (P HEOOXOJAMMOCTH) CBOIO TOUKY 3PEHMS, BBICTpaWBasi CHUCTeMY apryMeHTanuu. @opMupyroTcs o0pa3yroume 3Ty
KOMITETEHILIUIO YMEHHUSI, a TAK)KE
YMEHUS U3BJIEKATh MH(DOPMAIUIO U3 PA3HOTO pPOAa HCTOYHUKOB, TPeoOpa30oBbIBas €€ MPU HEOOXOUMOCTH B APyrue GopMbl (TEKCTHI,
TaOJIUIIBI, CXEMBI U T.1.).

Opranu3anmoHHasi KOMIIETCHIHUSA



[Tox opraHu3alMOHHON KOMIIETEHIIMEW MOHUMAETCs C(POPMUPOBAHHOCTh YMEHHUSI CAMOCTOSITEIbHO HAXOAUTh W NMPUCBAUBATH
HEO0OXOMMbIE y4YalIuMcsl HOBBbIE 3HaHUS. DOPMUPYIOTCS CIEAYIOIMNE 00pa3yrolue 3Ty KOMIIETCHIIMIO YMEHHUS: CaMOCTOSITEIHHO
CTaBUTh Y4eOHYIO 3ajauy (1ieNb), pa30MBaTh €¢ Ha COCTAaBHBIC YACTH, HA KOTOPHIX OYJET OCHOBBIBATHCS MPOIECC €€ PEIICHHS,
aHANM3UPOBATh PE3YJIbTAT JACUCTBUS, BBIABIATH JOMYIICHHbIE OIIMOKA U HETOUHOCTH, UCIIPABJISTh UX U MPEJICTABIIATH MOJTyYEHHbBIN
pe3yabpTaT B popme, JETKO JOCTYIMHOMN /ISt BOCIIPUSATHUS APYTUX JTOEH.

OO0mexkyJbTypHAs KOMIIETEHIUS

[Ton oOWEKYIbTYpHOH KOMIETEHUMEN IMOHUMAETCAd OCBEAOMIIEHHOCTh IIKOJIBHUKOB O MAaTEMaTUKE KaK 3JEMEHTE
o0LIeYeI0BEUECKON KyIbTypbl, €€ MECT€ B CUCTEME JIPYI'MX HayK, a TaKKe €€ POJd B Pa3BUTHM IPEICTaBICHUN YEJIOBEUYECTBA O
LEJIOCTHOW KapTHHE Mupa. POpMHUPYIOTCS CleAyolue o0pasyollue 3Ty KOMIETEHLHUIO TNPEACTaBIEHUS: 00 YPOBHE pPa3BUTHUS
MaTeMaTUKH Ha Pa3HbIX HUCTOPUYECKHUX ATalax; O BBICOKOW MPAKTUYECKON 3HAYMMOCTH MATEMATHKHU C TOYKH 3PEHUS CO3NaHUSA U
pPa3BUTHSI MaTEpUATILHON KYyJbTYpbl YEJIOBEYECTBA, a TAKXKE O BAXKHOW POJM MAaTEMAaTUKU C TOYKH 3PEHHUS (OPMUPOBAHUU TaAKHX
BOKHEUIIUX YEPT JIMYHOCTH, KaK HE3aBUCUMOCTh U KPUTHYHOCTh MBIIIJIEHUS, BOJISI © HACTOMYMBOCTh B JOCTUKEHUU LEIH U JP.

Cooeporcanue mamemamuyecko2o 00pazoeanusi B OCHOBHOHM IIKoJEe (QOpMUpYeTCs Ha OCHOBE (YHIAMEHTAIBHOIO SApa
IIKOJIBHOTO MaTEMaTUYEeCKOro oOpa3oBaHus. B mporpamme OHO MpeACTaBIEHO B BHUJE COBOKYIHOCTH COAEPKATEIbHBIX Pa3JeioB,
KOHKPETU3UPYIOLIUX COOTBETCTBYIOLIME OJIOKH PYHIAMEHTAIBLHOTO SApa MPUMEHUTEIBHO K OCHOBHOM IIKOJIE.

CopepxaHre MaTeMaTHYECKOro 0Opa3oBaHUsl B OCHOBHOM IIKOJE BKJIIOYAET CIEAYIOUIUE paslenbl: apugmemuxa, anreeopa,
@yHKYyuU, gepossmHocms U cmamucmuxa, 2eomempusi. Hapsiy ¢ 3TUM B HEro BKJIFOUEHBI JIBa JOTOJIHUTEIBHBIX pasjiena: JIo2uka u
MHOJICECMBA, MAMEMAmuKa 6 UCMOPUYECKOM pas3eumuu, 4YTO CBSI3aHO C pealu3alueld Lened OOIIEeNHTEIEKTyalbHOTO U
OOILLEKYIBTYpHOTO pa3BuTHs yvammxca. CoaepkaHuE KaKIOro M3 OSTUX PA3LAEIOB PpPa3BOPAYMBACTCS B COAEP)KATEIHHO-
METOJAMYECKYIO JIMHUIO, MPOHU3BIBAIOIIYIO BCE OCHOBHBIE Pa3/IeNibl COACPHKAHUSI MAaTEMATUUECKOT0 00pa30BaHus HAa JAHHOU CTYIEHU
00yueHus.

Conepxanue pasznena «Apugpmemura) CiyxKuT 0a3oi s JaTbHEUIIIETO U3YYEHUS YYalTUMUCSI MaTEMaTHKU, CIIOCOOCTBYET
pPa3BUTUIO HX JIOTMYECKOTO MBINUICHHUS, (OPMUPOBAHUIO YMEHMsI TIOJb30BAaThCS AJIrOPUTMaMH, a TaKXkKe MNPUOOPETEHUIO
IPAKTUYECKUX HaBBIKOB, HEOOXOIUMBIX B IIOBCETHEBHOM KU3HU.

Paznen «MaremaTtnka B MCTOPUYECKOM Pa3BUTHUN» MpETHA3HA4YCH NJisi (POPMUPOBAHHS TMPEACTABICHUM O MATeMAaTHKE Kak
YaCTH YEJIOBEUECKOU KYyJbTYpBbI, ISl OOLIEro pa3BUTHS IIKOJBHUKOB, JIsl CO3/IaHUS KYJIbTYPHO-UCTOPHUYECKOM cpenbl oOyuenus. Ha
HEr0 HE BBIACIISIETCS CIEHHAIbHBIX YPOKOB, YCBOEHUE €ro HE KOHTPOJUPYETCS, HO COJEPNKAHUE ITOrO paszfena OpPraHu4yHO



NPUCYTCTBYET B Y4eOHOM TIpollecce KaK CBOEro poja TyMaHUTapHbIH (OH TpPU PACCMOTPEHUU NPOOJIEMATHKH OCHOBHOTO
coJiepKaHusl MaTEMaTUYECKOro 00pa30BaHMUs.

1. MecTo MaTeMaTHKH B Y4€OHOM IJIAHE OCHOBHOW IIKOJIbI

Pabouass mporpamma paspabotana Ha ocHoBaHuM ydeOHoro miana MBOY «Cpeaneukopenxas COIll». Ha uzydyenue
MaTeMaTUKH:

- B 5-X Ky1accax: 0a30BbIi ypoBeHb oOydeHHs B o0bemMe 170 "wacoB, B HEENIO — 5 9acoB, U3 KOTOPBIX 6 4acCOB BBHIICICHO HA
MonyJib «Harnsimnast reoMeTpus» 1 2 yaca Ha BHEAyJUTOPHBIC 3aHATHS,

- B 6-X KJ1accax: 0a30BbIi ypoBeHb 00ydeHUS B 00beMe 170 gacoB, B HEIE0 — 5 4acoB.



IV. JluuyHocTHBbIE, MeTanpeMeTHbIE U MPeIMEeTHbIE Pe3yJIbTAThHI 0CBOCHHUS Y4eOHOI0 MpeaMeTa

B HampaBjeHUM JMYHOCTHOIO PA3BUTHS:
* YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTb CBOM MBICIM B YCTHOM M IMCBMEHHOM pE€YM, NMOHUMAThb CMBICI MOCTABICHHON
3a/1a4d, BBICTPANBaTh apryMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIPUMEDPBIL;

®* KPUTHYHOCTDb MBINIJICHWA, YMCHUC PACIIO3HABATD JIOTHUYCCKU HCKOPPCKTHBIC BLICKA3bIBAHUA, OTJIMYATL TUIIOTE3Y OT CI)aKTa;

* IPE/ICTABIICHAE O MaTEMAaTHIECKOW HayKe Kak c(epe 4eTOBEUeCKON NesTeIbHOCTH, 00 3Tamax ee pa3BUTHA, O €€ 3HAYUMOCTH
IUTSL Pa3BUTHS TUBUIIN3AIINY;

* KPEaTUBHOCTH MBIIUICHHS, THUIIUATUBA, HAXOIYUBOCTh, aKTUBHOCTh TP PEIICHUN MaTeMaTUYECKUX 3a/1ad4;
* YMEHHE KOHTPOJIUPOBATH MPOIIECC U Pe3yJIbTaT yueOHON MaTEMAaTHUYECKOM IS TEIIbHOCTH;
* CIIOCOOHOCTDH K SMOIMOHAIIBHOMY BOCIIPHUSITHIO MAaTEMAaTUYECKUX O0BEKTOB, 3a/1a4, PEIIEHUH, paCCYyKICHHM.

B METANPEAMETHOM HalpaBJICHUN
¢ IICPpBOHAYAJIIBHBIC ITPCACTABICHUSA 00 nICAX U 0 MCTOAaX MAaTCMATHKH KaK 00 YHUBCPCAJIbHOM A3bIKC HAYKH W TCXHHUKH, O
CPCACTBC MOJCIINPOBAHUA SIBJICHUM U IIpOoLcCCOB;

* YMEHHUE BHJICTh MAaTEMAaTHYECKYIO 3aJady B KOHTEKCTE MPOOJEMHON CHUTyallMiu B APYTHX IHUCIUIUIMHAX, B OKpYXKalomen
JKM3HU;

* YMEHHME HaXOJUTh B Pa3JIMYHBIX HMCTOYHUKAX HHQPOpMAIMIO, HEOOXOAUMYIO ISl PEIICHHS MaTeMaTHYEeCKUX NpoOjeM, U
MPEACTABIATh €€ B MOHATHOW (opMe; MPUHUMATh PEIICHUE B YCIOBHUSX HEMOITHOW W M30BITOYHOM, TOYHOM M BEPOSTHOCTHOU
uHbOopMaIuy;



®* YMCHHEC IMIOHUMATb U HUCIIOJIb30BATh MATECMATUYCCKUE CPEACTBA HAITIIAHOCTHU (Fpa(i)I/IKI/I, AuarpaMmabl, Ta6J'II/IHI>I, CXEMbI U ,Z[p)
A UWIUIFOCTpAalu, HHTCPIIPCTALINN, apTYMCHTALIUH,

* YMEHHE BBIJIBUTATh THUIOTE3bI PU PEUICHUH YU€OHBIX 3a7a4 ¥ MIOHUMATh HEOOXOAUMOCTh X POBEPKHU;
* YMEHUE IPUMEHSATh NHIYKTUBHBIE U IETYKTUBHBIE CITOCOOBI pacCy>KI€HHI1, BUJIETh Pa3JIUYHbIC CTPATETUN PELICHUS 3a/1a4;

* TMOHMMAHHUE CYUIHOCTU aJTOPUTMHUYECKUX TMPEANUCAHUM M yMEHUE JeHCTBOBaTh B COOTBETCTBUU C MPEII0KECHHBIM
aJIrOPUTMOM;

* YMEHHE CaMOCTOSITEIBHO CTaBHUTh IIEHM, BBHIOMPATh W CO3/1aBaTh AJNTOPUTMBI ISl PEIICHHWS YYCOHBIX MAaTeMaTHYECKHX
npoOJieM;

¢ YMCHHUC INIaHHUPOBATH U OCYIICCTBILATE ACATCIIBHOCTD, HAIIPABJICHHYIO HAa PCIICHUC 3a1a4 UCCIICIOBATCIBCKOI'O XapaKTCpa.

B npeamerHoM HanpaBJIeHHH
* OBJaJeHUE 0a30BbIM MOHSITHMHBIM alaparoM IO OCHOBHBIM pa3JeiaM COAEpKaHMs;, IpencTaBiIeHHe 00 OCHOBHBIX
U3y4aeMbIX MOHATHUAX (YUCIIO, reoMeTpuyeckas (urypa, ypaBHEHHE, BEPOATHOCTh) KaK BAXKHEHIIMX MAaTEeMaTHUYECKUX MOJENSX,
MTO3BOJIAOLIMX ONMCHIBATh U N3y4aTh PEAJIbHBIC POLECCHI U SIBJICHHUS;

* yMeHHe paboTaTh C MATEMAaTUYECKUM TEKCTOM (aHAJU3UPOBATh, U3BJIEKATh HEOOXOIUMYIO HH(POPMAILIHIO), TOUHO U TPAMOTHO
BBIPQKAaTh CBOM MBICIIM B YCTHOM M TNHCbMEHHOW peYM C MPUMEHEHUEM MAaTeMaTUYeCKOW TEPMHUHOJOTHMH W CHUMBOJIMUKH,
UCIIOJIb30BaTh pA3JIMYHBIE S3bIKM MATEMaTUKH, MPOBOJIUTH KilacCU(pUKAIMKM, JIOTMYECKHEe OOOCHOBAaHMS, JOKAa3aTeIbCTBA
MaTEMaTUYECKUX YTBEPKICHUM;

® pa3BUTHUC HpelICTaBJ'IeHI/II\/'I 0 YHMCJIC U YHUCIOBBIX CUCTEMAX OT HATypaJIbHBIX 10 )ICI\/’ICTBI/ITG.HBHBIX YHUCCJI, OBJIAACHNUEC HAaBBIKaMU
YCTHEBIX, INCbMEHHBIX, HHCTPYMCHTAJIbHBIX quncneHnﬁ;

¢* OBJIaACHHC OCHOBHBIMH cIocooamu MNpEACTABJICHUA W aHaJIn3a CTATUCTHUYCCKUX [JaHHBIX; HAJIN4YHC HpeﬂCTaBHCHI/Iﬁ (0)
CTaTUCTUYCCKUX 3aKOHOMCPHOCTAX B p€aJiIbHOM MUPE U O PA3JIMIHBIX crocobax ux HN3Y4YCHUA, O BEPOATHOCTHBIX MOACIIAX;

* OBJIaJICHUE F€OMETPUUYECKUM SI3bIKOM, YMEHHUE UCIOJIb30BATh €ro NIl OMUCAHUS MPEAMETOB OKPYXAIOIIEr0 MHUPA; pa3BUTHE
IPOCTPAHCTBEHHBIX MPEACTABICHUI 1 M300pa3UTENbHBIX YMEHUHN, TPUOOPETEHNE HABBIKOB T€OMETPUUYECKUX TTOCTPOCHHMI;



* YMEHHUE M3MEPATH JUTMHBI OTPE3KOB, BEIUYUHBI YIIIOB, UCIOIL30BaTh (DOPMYIIBI ISl HAXOXKIEHUSI TIEPUMETPOB, TUIOMIAICH U
00bEMOB T€OMETPUUECKUX (UTYD;

®* YMCHHC IPUMCHATb U3YYCHHBIC IIOHATHUA, PE3YyJIbTAThI, MCTOAbI Ui PCHICHHA 3a/a4 IIPAKTUUICCKOI'O XapaKTCpa W 3aaa4 U3
CMCI)KHBIX TUCHUILINH C UCIIOJIb30BAHUCM IIPpU HGO6XOI{I/IMOCTI/I CIIPABOYHBIX MAaTCPHUAJIOB, KAJIBKYJIATOpPA, KOMIIBXOTCPA.

Pe3yabTaThl 0cBOCHUA y4eOHOro npeamera aerei ¢ OB3

PabGouast mporpamMmma oOecrieunBaeT MOCTHKEHHE CIEIYIONIUX pe3yIbTaTOB OCBOCHHSI 0O0pa30BaTEIbHON MPOTrpaMMBbI
OCHOBHOTI'O 00111eTO 00pa30BaHUs: JMYHOCTHBIE:

1. chopMHUPOBAaHHOCTH OTBETCTBEHHOTO OTHOIICHUS K YUYEHUIO, TOTOBHOCTh M CTIOCOOHOCTH O0YUYaIOIIHUXCS K CAMOPa3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMK K OOYYEHUIO U TIO3HAHUIO, BEIOOPY JalIbHEHIIIEro 00pa3oBaHus Ha 0a3e OPHUCHTHUPOBKH B
Mupe Tmpodeccuii W Tpo(PECcCHOHATBHBIX MPEANOYTEHHUH, OCO3HAHHOMY IIOCTPOCHHUIO HHAMBUIyaTbHON 0O0pa3oBaTeIbHOM
TPAeKTOPUHU C YIETOM YCTOMUYMBBIX TTO3HABATEIBLHBIX HHTEPECOB,;

2. c(opMHpPOBAHHOCTH IIEJIOCTHOTO MHPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO pAa3BHTHS HAYKH H
0OILIECTBEHHON TPAKTUKH;

3. chopMUPOBAaHHOCTh KOMMYHHUKATUBHON KOMITETEHTHOCTH B OOIICHUH M COTPYIHUYECTBE CO CBEPCTHUKAMHU, CTAPIIHUMH H
MJIQIIIMMHA, B 0O0pa30BaTebHOW, OOIIECTBEHHO TIOJIE3HOW, Y4eOHO - HCCIEAOBATCIIbCKOM, TBOPYECKONM M JPYrUX BUIAX
JIESITEIILHOCTH;

4. ymeHue SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIU B YCTHOM M MUCHbMEHHOW PEeUd, MOHUMATh CMBICI TIOCTABJICHHOM 32
Jla4¥, BBICTpaBaTh apTyMEHTAIMIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEDHI;

5. TIpencTaBJICHHE O MaTEeMaTHYECKOW Hayke Kak cdepe UYeTOoBEYECKOM NesITeNbHOCTH, 00 3Tamax e€ pa3BUTHS, O €&
3HAYUMOCTH ISl Pa3BUTHUS ITUBUITU3AIINH;

6. KpUTUYHOCTh MBIIIUICHUS, YMEHHUE PAaCliO3HABATh JJOTHYECKA HEKOPPEKTHBIC BBICKA3BbIBAHUS, OTJIMYATh THIIOTE3Y OT (aKTa;

7. KpeaTUBHOCTH MBIIIICHUS, MHAIIMATHBA, HAX0TYUBOCTh, aKTUBHOCTD TP PEIICHUHN alre0pandecKux 3a1ad;

8. yMEHHE KOHTPOIMPOBATH MPOIIECC U PE3YNIBTAT YICOHON MaTeMaTHYECKON ACATEIBHOCTH;

9. c1TOCOOHOCTH K YMOITMOHAILHOMY BOCTIPUATHIO MATEMATHIECKUX O0BEKTOB, 3a]1a4, PEIICHUH, pacCyKICHU.



MeTanpeaMeTHbIe:

1. ymMeHue caMOCTOSITeNIbHO IUIAaHUPOBATH ajJbTEPHATHUBHBIE MYyTH JOCTHXKEHHUS IieJiel, OCO3HaHHO BbIOMpaTh Haubosee
3¢ (HEeKTUBHBIE CTIOCOOBI PEIICHUS YICOHBIX M TIO3HABATEILHBIX 33]1a4;

2. yMEHHUE OCYIIECTBIATH KOHTPOJb IO PE3yJbTaTy U MO CHOCO0Yy ACHCTBUS Ha YPOBHE MPOM3BOJIBHOTO BHUMAHUS M BHOCHUTH
HEOOXOMMbIE KOPPEKTUBBI;

3. yMeHHUEe aJeKBaTHO OIIEHWBATh MPABWJILHOCTh WM OIIMOOYHOCTH BBITIOJIHEHUSI Y4eOHOU 3agauu, €€ OOBEKTUBHYIO
TPYJIHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHHUS;

4. OCO3HAaHHOE BIIAJICHUE JIOTHUECKUMHU JICUCTBUSIMU OIPEACIICHUs] TOHSATUH, O0O0O0OIIEeHUs, YCTAaHOBJICHUS aHAJIOTHUH,
KJ1accu(UKaIMy Ha OCHOBE CAMOCTOSITEILBHOTO BHIOOpAa OCHOBAaHUI M KPUTEPUEB, YCTAHOBJICHHS POJOBHIOBBIX CBSI3EH;

5. yMEHHE YCTaHABIHMBATh TPUIUHHO-CICICTBEHHBIE CBS3W;, CTPOUTH JIOTHUECKOE PACCYKICHHE, YMO3aKIIOUCHUE
(MHIYKTUBHOE, TEAYKTUBHOE ¥ 110 aHAJIOTHH) W BBIBOIBI,

6. yMEHHUE CO37aBaTh, MPUMEHATh U TIPEOOPA30BLIBATH 3HAKOBO - CHMBOJIMUECKHE CPEICTBA, MOJACIN U CXEMBI JIJIST PEIICHUS
y4eOHBIX U MTO3HABATEIbHBIX 3a/1a4;

7. yMeHUE OpraHU30BbIBaTh Y4eOHOE COTPYAHHMYECTBO U COBMECTHYIO JEATEILHOCTh C YYUTEIEM W CBEPCTHUKAMMU:
OTIPEICIIATH 11U, pactpeaeiacHne GyHKIMN U pojiei Y4aCTHUKOB, B3aMMOJICHCTBHE M O0IIHME CIIOCOOBI pabOThI; yMEHHE paboTaTh B
rpynme: HaxoIuTh 00Ilee pelieHue U paspeniarb KOHGIMKTHI HA OCHOBE COIJIACOBAHMS TO3UIMN W y4€Ta MHTEPECOB; CIYIIATh
napTHEPa; GopMyIHpPOBaAThH, APTYMEHTUPOBATh U OTCTAUBATH CBOE MHEHUE;

8. c(opMHUpPOBAHHOCTH M pa3BUTHE Y4YEOHOM U OONIEMOIH30BATEIHCKOM KOMIETEHTHOCTH B OOJACTH HCMOJIb30BAHUS
UH(OPMAIMOHHO- KOMMYHUKAIIMOHHBIX TexHosoruit (MK T-komneTreHTHOCTH);

9. mepBOHAYAJIbHBIE TIPEJICTABIICHUS 00 MJIESIX M O METOJaX MaTeMaTHKH KaK 00 YHHBEPCAJTbHOM S3bIKC HAYKU U TEXHHUKH, O
CpECTBE MOJICTUPOBAHUS SIBICHHUI U MPOIIECCOB;

10.ymeHue BUIETh MATEMATUYECKYIO 3a7ady B KOHTEKCTE MPOOJIEMHON CHUTyallud B IPYTUX AUCIUIUIMHAX, B OKPYXKAIOIICH
KU3HH,

11.ymMmeHHEe HaXOAWTH B Pa3IMYHBIX UCTOYHWUKAX WHGOPMAIMIO, HEOOXOIUMYIO IS PEIICHHUS MaTeMaTHYEeCKUX MpoOjeM, H
NPEeACTaBIATh €€ B MOHATHOW (opMme; MPUHUMATh PEHIEHUE B YCJIOBHSIX HEMOJHOW U H30BITOYHOW, TOYHOM M BEPOSITHOCTHOM
uHpopMauy;



12.yMeHHEe TOHMMAaTh M WCIOJIB30BATh MATEMATHUECKHUE CPEACTBA HAIISIHOCTH (PUCYHKH, YEPTEXKH, CXEMbI U JIIp.) IS
WLTIOCTPAIMK, UHTEPIPETAINN, apTyYMCHTAIUH;

13.yMeHMe BBIIBUTATh THIIOTE3bI IIPU PEIICHUHN YYSOHBIX 33/1a4 U IIOHUMATh HEOOXOIUMOCTh MX MPOBEPKU;

14.yMeHMe IPUMEHATh MHIYKTUBHBIC U ICAYKTUBHBIC CIIOCOOBI PACCYKICHHA, BUACTh PA3IUYHbIC CTPATCTUH PEIICHUS 3a/1a4;

15.moHMMaHue CYITHOCTH QJITOPUTMHYCCKHX TPEJANHCAHWA W YMEHHE JCWCTBOBATH B COOTBETCTBHHM C IPEIJIOKCHHBIM
AJITOPUTMOM;

16.yMeHHE CaMOCTOSITEILHO CTaBUTH IICJIH, BHIOMpATh W CO37aBaTh JTOPHTMBI JUISl PEIICHUS YYCOHBIX MaTeMaTHUCCKHX
npo0Jem;

17.yMeHure TUTaHUPOBATh U OCYIIECTBISTH ICITEILHOCTD, HAPABICHHYIO HA PEIICHUE 3a/1a4 UCCIICIOBATEIILCKOTO XapaKTepa.

npeaMeTHbIE:

1. ymenune paboTaTh ¢ MaTeMAaTHYECKUM TEKCTOM (CTPYKTypHpOBaHHE, M3BJICUYCHHUE HEOOXOAMMON WH(POpPMAIIUHU), TOYHO U
I'PaMOTHO BBIpaKaThb CBOM MBICIIM B YCTHOW M NMHUCHhMEHHOW PEYH, MPUMCHSIS MaTEMaTHYECCKYI0O TECPMHHOJIOTHIO W CHMBOJIUKY,
UCIIOJIb30BaTh Pa3JINYHBIC S3BIKA MAaTEMAaTHUKH (CIIOBECHBIM, CHUMBOJIMYCCKUH, rpadruecKuii), 000CHOBBIBATH CYXKICHUS, TPOBOIUTH
KJIAaCCU(HUKAIINIO, TOKAa3bIBATh MATEMATHUCCKHUE YTBEPIKICHHS,

2. BiajieHue 0a30BBIM MOHATHHHBIM aIlapaToM: MMETh MPEACTABICHUE O YHCJIC, BIIaJICHUE CUMBOJIBHBIM S3BIKOM ajreOphl,
3HAHHE DJIEMEHTAPHBIX (YHKIIMOHAIBHBIX 3aBHCHMOCTEH, (hOpPMHUPOBAHHUE TPEICTABICHUN O CTATUCTUYCCKHX 3aKOHOMEPHOCTSX B
pEATBHOM MHpPE W O PA3IMUYHBIX CIIOCO0aX WX H3YYCHHS, 00 OCOOCHHOCTSX BBIBOJOB W IPOTHO30B, HOCSIIHUX BEPOSITHOCTHBIN
XapakTep;

3. yMEHHE BBIMOJIHATH areOpandecKue MpeoOpa3oBaHus PAllMOHATBHBIX BBIPAKCHUHN, TPUMEHSITh UX JUIS PEIICHUS YICOHBIX
MaTeMaTHUYECKHX 3a7a4 U 3a71a4, BO3SHUKAIONIUX B CME)KHBIX YICOHBIX MTPEeIMETax;

4. yMeHHE TO0JIb30BaThCs MAaTeMaTHYCCKUMHU (OPMYJIAMH M CaMOCTOSITEIbHO COCTAaBJIATH (DOPMYJIBI 3aBHCHMOCTECH MEXKITy
BEJIMYMHAMHU Ha OCHOBE 000OIIEHHUS YaCTHBIX CIIYyYacB M SKCIIEPUMEHTA,

5. yMeHHe pemiath JUHEHHBIE W KBaJpaTHBIC YPaBHCHWS M HEPABEHCTBA, a TakK)Ke NPHUBOJUMBIC K HHUM YypaBHEHUS,
HEPAaBEHCTBA, CUCTEMBI; IIPUMEHSAThH TpadUUecKre MPEICTABICHHS ISl PEIICHUS M UCCIICIOBAaHUS YPaBHEHHUM, HEPABCHCTB, CUCTEM;
IIPUMEHSTD MTOJTyYSHHBIC YMEHHUS JIJIS PEIICHHMS 3a/1a4 U3 MAaTEMATHKH, CMEXHBIX IMPEAMETOB, TIPAKTHKH;

6. OBJIaJICHUE CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHH, (DYHKIMOHAIBHBIM SI36IKOM U CHMBOJIMKOW, YMEHHE CTPOMTH Ipaduku
(YHKIMH, ONMUCHIBATH MX CBOMCTBA, WCIOJB30BaTh (YHKIIMOHAIBHO - TpadHUyYecKUe MPEICTABJICHUS ISl OMMCAHUS M aHaIHM3a
MaTeMAaTHUYECKUX 3aJ1a4 U PEabHbIX 3aBUCMOCTEI;



7. OBIaJeHUE OCHOBHBIMH CIIOCOOAMM MNPEACTABICHUS W aHalM3a CTATUCTHUYECKHUX JaHHBIX; YMCHHE pellaTh 3aJadd Ha
HAXO0XJICHHUE YaCTOTHI M BEPOSTHOCTHU CITyYalHbIX COOBITHIA;

8. yMeHHEe IPUMEHSITh U3YUCHHBIC MTOHATHS, PE3yJIbTaThl K METOJbI IPH PEIICHUH 3aa4 U3 Pa3IuYHBIX pa3/IeiioB Kypca, B TOM
YHCIIe 3aa4, He CBOSIIMXCS K HEIIOCPEACTBEHHOMY IIPMMEHEHHUIO U3BECTHBIX arOPUTMOB.

B pesynpraTe peanmsanum 00pa3oBaTEIBHON MPOrpaMMbl — B IIKOJIE CO3JIaHBI YCIIOBHUS, OOCCIIeUMBaronue KOoM(OPTHOE
npeObIBaHKE OOYYAIOIIMXCS C PA3IUYHBIMHU 3alpOCaMU M YPOBHEM ITOJIOTOBKH; ITO3BOJISIONINE OPHEHTUPOBATHCS B YKU3HECHHBIX
yCIOBUSX. B 1mIkose oOydJarommecs IMOJyYar0T OOIIue 3HaHWsA 0a30BOTO YPOBHS, KOTOPbIC B JaJbHEWUIIEM OyayT BOCTPEOOBaHBI
00IIIECTBOM.



V. Coaep:kaHnue Kypca 00y4eHUsI

S kJjacc
Martematuka (170 yacoB, U3 KOTOpPBIX 6 YacoB - moayJb «Harnsanas reomeTpusd> M 2 yaca Ha BHeayJAUTOPHbIE
3aHSTHS)

HarypanbHble yncia u mKaabl. JleciTuuHas cucteMa cuucieHus. PuMckas Hymepanus. ApupMeTudecKkue AeCcTBUS HaJ
HaTypaJbHBIMHU YuciaMu. ['eoMeTpuueckue GUrypsl: OTpE30K, MpsiMas, JIyd, MHOTOYTOJIbHUK. M3MepeHne n nmocTpoeHue OTpe3KOB.
KoopanHaTHbINA J1y4.

Cii0’keHre ¥ BbIYMTAHUE HATYPAJIBbHBIX YHced. ApudpMeTnyeckue AeCTBUS (CI0KEHUE U BBIYMTAHUE) HAJ HATypaJbHBIMU
yucnamu. CBONMCTBA CIIOKEHUS: IEPEMECTUTEIBHOE, COYETATENIbHOE, paclpeleauTenbHoe. PerieHue TEeKCTOBBIX — 3a1ad
apumernyeckuM crnocoOoM. MaTemaTnueckue MOJENM pPEabHBIX CHUTyaluil (IMOJArOTOBKAa Y4YalllUXCS K pEHICHHI0 3aj]ad
anreOpanyeckuM MeTofoM). ByKBeHHbIE BBIPAKECHUS (BBIPAKEHUS C TIEPEMEHHBIMU). YUHUCIIOBOE 3HAaUE€HUE OYKBEHHOTO BBIPAKEHUS.
VYmpoienrue BbeIpaxkeHu# (MpocTelime ciiydan MpUBEACHHS MOJOOHBIX claraembix). YpaBHeHue. Kopenb ypaBHeHus. Pemienue
yYpaBHEHUIN METOJIOM OTBHICKaHHUSI HEM3BECTHOIO KOMIIOHEHTA JAEHCTBUSA (ITPOCTEUIINE CITyYan).

YMHOKeHHe U JleJIeHHe HATYPaJIbHbIX 4HceJ. ApumeTnueckue AeUcTBUS (YMHOXXEHUE U JIEJIEHUE) HaJ HaTypalbHbIMU
yucinamu. Jlenenue ¢ ocratkoM. CBoiicTBa ymHOkeHus. Ctenenb yncna. KBagpar u ky0 yucna. Pernennue TeKCTOBBIX 3aa4.

Inomaau u 06bembl. [louaTue o ruomaau miockux ¢uryp. PaBHocoCcTaBieHHbIE U pABHOBEIUKUE (DUTYPHI.

[TepumeTp 1 Tuiomaab OpsMoyroiasHuKa. [lmomans npsMOyroasHOTO TPEYroJbHHUKA, TUIONIAAb IPOU3BOJIBHOIO TPEYTOJIBHHKA.
Boruucnenue no ¢popmynam. Enunuisl miomazaeit. OobeM tena. @opmyssl 00bemMa NpsMOYTOJIbHOTO Napajulesienunena, Kyoa.

OO0bikHOBeHHBIE IpPo0u. OKPYKHOCTh U Kpyr. OCHOBHOE CBOMCTBO Jpobu. CpaBHeHUe Apoder. ApudMeTnyecKkue IecTBUs

C OOBIKHOBEHHBIMH JIPOOSIMU: CIOKEHHE U BBIUUTAaHUE APOOEH ¢ OMMHAKOBBIMU U C Pa3HBIMU 3HaMEHATENSIMU (IIPOCTEHMIIINE CITyYan),



YMHOKEHHE U JIeJIeHuEe 0OBIKHOBEHHOM ApOoOM Ha HATypalibHOE unciio. HaxoxaeHue yacTu OT LEJIOro U IeJIOro MO €ro YacTu B JBa
nprema.

HMecaTuunble apoou. CiiokeHHe M BbIYMTAHHWE JeCATHYHBIX Apoleil. CpaBHeHUE JecATUYHBIX Apobei. OkpyrieHue
JECATUYHBIX ApoOeil. ApudmeTndeckue ASHUCTBUS (CIOKEHNE U BEIYUTAHKE) C JECATUIHBIME poOsmu. [IpencraBnenue AecITHIHON
npoOu B BUJIe OOBIKHOBEHHOW APOOH ¥ OOBIKHOBEHHOM B BUJE ICCITUYHOMN. PereHne TeKCTOBBIX 3a/1a4 apu(PMETHIECKUM CITIOCOOOM.
MatemaTuyeckue MOAEIH PealbHBIX CUTYalUid (MOATOTOBKA yUYallIUXCsl K PEIICHUIO 33]]a4 alireOpandecKuM METOIOM).

YMHoOKeHUE M JIeJieHHe JeCATHYHBIX apoleii. Apudmernueckue AeHCTBUS (CIOKEHHE M BBIYMTAHUE) C JECATUUYHBIMU
npobsimu. CpenHee apupMETHIECKOE HECKOJIBKUX Yncesl. PerieHre TeKCTOBBIX 3a/1ad.

NHcTpyMeHTHI AJI1 BbIYUCJICHUH W u3MepeHuil. HauanbHble CBeIEHUS O BBIYMCICHHSAX Ha KalbKynstope. Haxoxnenue
MPOIIEHTA OT BEJIWYUHBI, BEIUYUHBI MO €€ mpoueHTty. [IpuMepsl Tabnui U auarpamM. Yron. Benumuwna (TpaaycHas mepa) yria.
UeptexHsbiil TpeyronbHuk. M3mepenue yrnos. [loctpoeHue yrna 3amanHoi BennuuHbl. [IpsiMoii yron. OcTpble M TYIbIE YTJIbI.
Pa3BepHyThbIil yroi. buccekrpuca yria. CBOMCTBO OMCCEKTPUCHI yIJIa.

TpeyronsHuk. Buasl TpeyroibHukoB. CymMa yIiloB TPEYTOJIbHUKA.

Moayas Harasinnas reomerpus. [Ipocreiimue reomerpuueckue ¢urypbl ['eomeTpuyeckre TOJIOBOJOMKHU. 3agadydl Ha
paspe3aHue u ckiajpiBaHue puryp 3amadu co CIUYKaMHU.

BHeayauropHsbie 3ausiTusi. Henecatuunbie cucteMsl cunciieHus. Jlornueckue 3agauu.

IToBTOopenue. Pemenue 3axay.



6 KJace

Martemartuka (170 yacoB)

JeaumMocThb yuces. JenmnmocTts HatypalbHbIX yncen. [Ipu3znaku nenmumocty Ha 2, 3, 5, 9, 10. IIpocTeie u cocTaBHbIE YUCTA.
Pa3noxkeHne HaTypaJIbHOTO YKcia Ha IPOCThie MHOKUTEMU. Hanbonbmumit o01uii qenurens 1 HAaMMEHbIee 001ee KpaTHOe.

Cioxenue W BblYMTaHUE Apodeii ¢ pa3sHbIMM 3HaMeHaTeasiMU. OCHOBHOE CBOMCTBO japobOu. CokpaiieHue apoOeit.
[IpuBenenue npodeit k obmemy 3Hamenarento. CpaBHeHue Apoodeit. Apudpmernyeckue AecTBUSI ¢ 0OBIKHOBEHHBIMU JIPOOSIMU: CIIO-
YKEHUE U BbIUUTAHUE JPOOEH ¢ pa3HBIMH 3HAMEHATEsIMU (Citydau, TpeOyrolue npuMenenus anroputma orbickanus HOK).

YMHOKeHHe U /ieleHHe 00BbIKHOBEHHBIX Apo0eil. YMHOXXEHUE U JelieHue OOBIKHOBEHHBIX JipoOeil. OCHOBHBIE 337auu Ha
JpoOH.

OrHomtenuss M unpomopuuu. OTHOWICHWE, BBIPAXKEHUE OTHOUIEHUs B IporeHTax. [Ipomopuus. OCHOBHOE CBOMCTBO
nponopiuu. [IponopuuonanbHbie 1 00paTHO MPONOPLUUOHANBHBIE BETUYUHBL. 3a/1a4yu Ha nponopuun. Macmrad. @opMybl JJIMHbBI
OKpYKHOCTH M 1utomanu kpyra. [lap.

IHonoxurTenbHBIE W OTpHLATE]bHbIE YHcaAA. llenble 4Yucna: IOJOXKUTENbHBIE, OTPULIATENIBHBIE W HYJIb. Moayib
(aOcomoTHAs BEJIMYMHA) YHUCJIA U €ro reoMeTpuueckuil cMmpici. CpaBHEHHME palMOHANbHBIX 4YHcell. M3o0pakeHue uucen Ha
KOOpAWHATHOM npsAmMoil. KoopauHara Touku.

Cilo:)keHMe M BBIYMTAHUE MOJOKUTEJbHBIX M OTPULATEJbHBIX 4Yucesd. CII0KEHHE W BBIUMTAHUE IOJIOKUTEIBHBIX WU
OTPULIATENBHBIX YHuCeN. YMCIIOBbIE BBIPAKEHHUSA, MOPSAOK JEUCTBUM B HHUX, HCIOJB30BAHHE CKOOOK. 3aKOHBI apu(PMETHUECKHUX
JNEWCTBUI: ITIEPEMECTUTENBHBIN, COUETATEIbHBIN, PACIIPEAECTUTENBHBIM.

YMHOKeHHe U JiejIeHHe MOJI0KUTEeIbHBIX H OTPULATEJbHBIX Yuces. [loHsaTue o pannoHanbHOM uncie. ApupmeTnueckue
JEHCTBUS C pallMOHATIBHBIMU unciaamu. JlecarnyHoe npubnrxeHne oObIKHOBEHHOU poOu. [IpumeHenne 3akoHOB apu(pMETHUECKUX
JEUCTBUM JJIs1 pAllMOHAIN3aLMU BBIYMCIICHUM.

Pemenue ypaBHeHuii. bykBeHHbIE BhIpaKeHUS (BBIPAKEHUS C IEPEMEHHBIMU). UnCI0BOE 3HaUeHNE OYKBEHHOTO BBIPAYKEHUSI.
PaBeHCTBO OyKBEHHBIX BBIPAKEHUN. YTIPOIIEHUE BBIPAKEHUU, PACKPBITHE CKOOOK (MpocTeduine ciiydaun). AJTOpUTM pelieHus
ypaBHEHUS MEPEHOCOM CllaraeMbIX M3 OJIHOM YacTH ypaBHEHUS B JApYryro. PelieHue TEKCTOBBIX 3a7ad alireOpandyeckum METOAO0M
(BBIIETIEHUE TPEX ATANOB MATEMAaTHUYECKOr0 MOJIETUPOBAHMS).

Koopaunarel Ha miockocTH. IlocTpoeHne nepneHauKyssapa K IpsAMOU M HapaJUICIbHBIX IPSMBIX C ITOMOIIBIO YEPTEKHOIO
TpeyrojbHUKa U JUHEUKH. [IpsiMoyronbHas cuctemMa KOOpAuHAT Ha IIIOCKOCTH, abciucca U opAuHata Touku. [Ipumeps! rpadukos,
nuarpamm. [loBropenue. Pemenue 3agau.



Conepxanue TeM yueOHOro Kypca ais aereii ¢ OB3
S kiaace

YcTHoe ciokeHue U BeluuTanue uncel B npenenax 100 ¢ nepexonom yepes paspsa. HaxoxaeHus HEM3BECTHOIO KOMIIOHEHTa
CJIO’KCHUS U BBIYUTAHUS.

Hymepaums uucen B mpenenax 1000. [lomydenue kpyrisix coteH B npeaenax 1 000, ciokeHre u BBIYUTAHUE KPYTJIBIX COTEH.
[TonyueHne Tpex3HAYHbIX YUCEN U3 COTEH, JECATKOB, €IMHUI], U3 COTEH U JIECATKOB, U3 COTEH U eAUHUI. Pa3ioxkeHue Tpex3HAuYHbIX
YuCeJl HAa COTHH, IECSTKH, €IUHUIIBI.

Pazpsinel: eqununbl, necsatku, cotHu. Knace equnu.

Cuet 10 1000 u ot 1000 pa3pssAHBIMU €IMHUILIAMHU U YUCJIOBBIMU rpymnamu o 2, 20, 200; o 5, 50, 500; o 25, 250 yctHO U ¢
3anuckio yncen. M3o0paxkeHne Tpex3HauyHbIX YUCEN Ha KAIbKYJIATOPE.

OxpyrieHue 4uceln 10 J1eCATKOB, COTEH, 3HAK = (PaBHAETCH).

CpaBHeHHe yucel, B TOM YUCJE pa3HOCTHOE, KpaTHOE (JIETKUE CIydan).

OrnpeneneHre KoJUYeCcTBa pa3psAHbIX €IMHUI] U OOIIEro KOJIMYeCTBA COTEH, IECATKOB, €IMHUI] B YUCIIE.

Enunuiipl u3mMepeHus JTMHBI, MacChl: KIJIOMeTp, rpamM, ToHHa (1 km,1 1, 1 T), cooTtHomenus: 1 M =1 000 mm, 1 kM 1 000 M, 1
kr 1 000 r, 1 T 1000 kr, 1 T= 10 u. JleHexkHbIe KyMIOpHI, pa3MEH, 3aME€Ha HECKOJIbKUX KYITIOpP OJHOM.

Enunune usmepenns Bpemenu: rof (1 rox) cootHomenue; 1 rox == 365, 366 cyt. BucokocHslii ro/.

YcTHOE CNOKEeHNE U BHIYUTAHUE YMCEJ, TTOJYYSHHBIX MPU U3MEPEHUH OJIHOM, IBYMs Mepamu JJIMHBI cTouMocTd (55 cM £ 19
eM; S5emE45cem; IMm—45em; 8MS55eM+3 M 19 em; 8MS55ecm+ 19 em; 4 M55 em+3 M; 8 M+ 19 em; 8 M+ 4 M 45 cm).

Pumckue mudpsl. O6o3nauenue uncen [—XII.

Y cTHOE ¥ MUCBMEHHOE CII0KEHUE U BblunTaHue uncen B npeaenax 1000, ux mposepka.

YMmuoxenue uncna 100. 3nak ymHoxxenusi. Jlenenue na 10, 100 6e3 octaTtka v ¢ OCTaTKOM.

[IpeoOpazoBanust unces, MOTYyUYEHHBIX P U3MEPEHUN CTOMMOCTH, JJTMHBI, MACCHI.

YcTHOE YMHOXKEHUE U JICTICHHE KPYTJIBIX JIECSITKOB, COTEH Ha oJfHOo3HauHOE urciio (40%2; 400 *2; 420 *2; 40 : 2; 300 : 3; 480 :
4; 450 : 5), momHBIX ABY3HAYHBIX U TPEX3HAYHBIX YUCEN 0€3 mepexoia yepes pazpsin (24.2;243°2;48:4;488:4 u 1. m).

[TucekMeHHOE YMHOXKEHUE U JIeJIeHWE ABY3HAUHBIX U TPEX3HAUHBIX YHCEl Ha OJHO3HAYHOE YHCIIO C MEePEeX0JI0M Yepe3 pa3psij,
UX MPOBEPKaA.

Haxosxnenue onHOM, HECKOIBKUX J0JIEH MpeaMeTa, Ynciia, Ha3biBaHue, 0003HaueHuUE.



OOBbIKHOBEHHBIE pO0OM, YHUCIHUTENb, 3HamMeHarenb ApoOu. CpaBHeHUE JA0J€H, CcpaBHEHHE Jpo0Oell C OJUHAKOBBIMU
YUCIUTENIAMUA WK 3HaMeHaTensaMu. KonnyecTBo poseit B oaHo# nenoid. CpaBHEHHE OOBIKHOBEHHBIX Ipo0Oeil ¢ enuHuued. Bunpl
JTpoOeii.

[IpocTeie apudmeTnueckre 3aauu Na HaAXOKJICHUE YacTH YHUCJIa, HEM3BECTHOIO CJIaraéMoro, yMEHbIIAeMOro, BBIYUTAEMOTO0,
Ha pa3HOCTHOE W KpaTHOe cpaBHeHHe. (CocTaBHBIE apU(PMETHUECKUX 3a7aud, pelIaeMble ABYMS-TpeMs apupMeTHUEeCKUMU
JNEUCTBUSMU.

[lepumerp (P). HaxoxzaeHue nepumMerpa MHOTOYrojibHHKa. TpeyronbHUK. CTOpPOHBI TPEYrOJIbHHKA: OCHOBAaHHE, OOKOBBIE
cTtopoHbl. Knaccudukanus TpeyrojJbHUKOB 0 BHUJAM YIJOB M JJIMHAM CTOpoH. llocTpoeHue TpeyroJbHUKOB MO TPEM JaHHBIM
CTOPOHAM C IOMOILBIO LIUPKYJISA U JIUHEUKHU.

JIluauu B Kpyre: panuyc, auamerp, xopaa. Odosnauenue R u D.

Macmra6: 1:2; 1: 5; 1: 10; 1 : 100.

6 KJiacce

Hymepauus uncen B npenenax 1 000 000. I[Tonydyenne eamHul, KpyriblX HECSITKOB, COTeH Thicad B mpenenax 1 000 000,
CJIO’KEHHUE M BblUMTaHue Kpyribix yncen B npegenax 1 000 000.1Iomyuenue yeThlpex-, NATH-, MIECTU3HAYHBIX YUCEN U3 PA3PSAIHBIX
claraeMblX, pacloJIOKEHUE Ha pa3psIHbIE cllaraeMble YTEHUE, 3alUCh MO TUKTOBKY, H300paKEHUE Ha CUETaX, KAIbKYJISTOPE.

Pa3psinbl; enuHMIBI JTECATKH, COTHM ThICSY, KJIacC ThICAY, HyMEpaluMOHHass TaOiulla, CpPaBHEHUE COCEIHUX pa3psoB
CpaBHEHUE KJIACCOB ThICSIYU €AUHULL.

OxpyriieHHne Yucen 10 €IUHMUIL, IeCATKOB, COTEH, Thicsid. OnpeaeneHue KOIMYECTB pa3psiAHbIX €IMHUI] U OOIEro KOJu4ecTBa
€MHMI] IECATKOB, COTEH ThICSY B yucIe. Ynciia mpocThle U COCTaBHBIE.

O6o03navyenune puMmckumu ruppamu gucen XII—XX.

VYcTHOE (Jierkue ciiy4au) U NMHCbMEHHOE CIIOKEHUE BBIYMTAHUE, YMHOKEHHE M JEJICHHE Ha OJHO3HAYHOE YUCJIO M KPYTJIbIE
necsatku uyncen B npenenax 10000. denenue ¢ octatkoM. [IpoBepka apudmeTrnueckux qeiCTBUM.

VYcTHOE M MHCBMEHHOE CIIOKEHHE M BBIYMTAHUE YHCEI, MOJYYEHHBIX MPU MU3MEPEHUU JABYMs MEpPaMH CTOUMOCTH, JJIMHBI,
MaccChl, BPEMEHH.



OObikHOBEHHBIE JIpoOu. CMellanHble Ynciia, X cpaBHeHHe. OCHOBHOE CBOMCTBO OOBIKHOBEHHBIX JpoOel, [IpeoOpazoBanus:
3aMeHa MEJIKUX JI0JIei OoJiee KPYIHBIMU (COKpalleHUE), HEMPaBUIbHBIX IpoOei IeJIbIMU WIIM CMEIIaHHBIMU YnciiaMu. CII0KeHue U
BbIYMTAaHKE JIpoOeii (M CMEIIaHHBIX YHUCEIT) C OJJUHAKOBBIMU 3HAMEHATEIISIMH.

[Ipocthie apudmeTnueckue 3aaud Ha HaXOXKACHHE APOOM OT 4Mclia, HA MPSIMYI0 NPONOPLUUOHAIBHYIO 3aBUCUMOCTb, Ha
COOTHOIIIEHHUE: PAaCcCTOSIHUE, CKOPOCTh, BpeMs. CocTaBHbIE 3aaul Ha BeTpeuHoe aBukeHUE (paBHOMEPHOE, MPSMOJIMHEMHOE) ABYX
TeJ.

B3anMHoOe monoxeHue NpsMbIX Ha IJIOCKOCTH (MEpEeCceKaroTcs, B TOM YHCIIE MEPIEHIUKYJISPHbIE HE NEPECEKaroTCs, T. €.
napajuieibHbI€), B TPOCTPAHCTBE; HAKJIOHHBIE TOPU30HTAIbHBIE BEPTUKAJIbHBIC. 3HAKHU U ||. YpOBEHb, OTBeC. BbicoTa TpeyroiapHuKa,
psIMOYTOJIbHUKA, KBaJIpaTa.

['eomeTpuyeckue Tena — Ky0, Opyc. IiaeMeHTsI Ky0a, Opyca; rpaHu, pedpa, BEPIIMHBI, UX KOJUYECTBO, CBOKMCTRA.
Macmra6: 1:1 000; 1:10000; 2 :1; 10 : 1; 100:1.



VI.

TemaTuuyeckoe NJIAHUPOBaAHHE

OcHOBHOE coJiepKaHue M0 TeMaM

XapakTepucTUKa OCHOBHBIX BHJIOB JICATEIHHOCTH YICHHKA (HA YPOBHE YUEOHBIX
JICHCTBHIA)

5 kiaacc

Hamypanvnsie uucaa u wmkanwl (16 u)

Pumckas
HaJ

Jecstuunas cucreMa CYMCIICHHUS.
HyMepaLus. Apudmernueckue JENCTBUSA
HATypaJbHBIMU YUCIIAMH.

OnuceiBaTh CBOMCTBA HaTypaJIbHOI'O psza. UuTaTh W 3alMCHIBATh HaTypaJbHBIC 4HCJIa,
CpaBHHUBATL W YIOPAAOYMUBATH HX. YuTaTh M 3amUChIBaTh 4YHCIA B HCHOSHHHOHHOﬁ
CHUCTEMC CUMCIICHHUA (pI/IMCKaSI HYMepaHHH). BrInONHITE BBIUMCICHHUS C HaTypaJlbHbIMU
YHCJIaMHU.

I'eomerpuueckue QUrypsl: OTpPe30K, MpsiMas, JIyd,
MHOI'OYToJ1bHUK. FI3MepeHue u nocTpoeHue OTPE3KOB.

Pacnio3naBaTh Ha uepTe)kax, pUCYHKaX, B OKPYXKAIOLEM MUPE F€OMETPUUECKUE (PUTYPBI.
[TpuBOIUTH MpHUMEPHI aHAIOTOB B OKpYyXkKaroiuiem mupe. M3o0paxars reoMeTpudeckue
¢Gurypsl 1 UX KOHQUrypauu OT PyKH U C UCIOJIb30BAHUEM YEPTEHKHBIX UHCTPYMEHTOB.
N3o0paxarh reomeTpuyeckue Gurypsl Ha Kietdatoil Oymare. M3MepsaTh ¢ MOMOIIBIO
MHCTPYMEHTOB U CPaBHUBATH JUIMHBI 0Tpe3KOB. CTPOUTH OTPE3KU 3a/1aHHOM JJIUHBI C
MTOMOILBIO JIMHEUKHU.

KoopnaunaTHbIil myd.

3HaTh MOHSATHE KOOPAWHATHOTI'O JIy4dad, CIUHUYHOI'O OTPE3Ka U KOOPAUHATHI TOYKH. YMmeTh
HAa4YCPTUTD KOOpI[HHaTHBIﬁ JY4 U1 OTMETUTH HAa HEM 3aJaHHBIC 4YHKCJia, HA3BAaTb 4YHCIIO,
COOTBCTCTBYIOIICC JAHHOMY HITPUXY HAa KOOPJAWHATHOM JIYUC.

Cnoorcenue u

eévluumanue HamypanvHuix yucen (21 u)

Apudmernueckue JIEHCTBHS (cmoxeHue 51

BLI‘II/ITaHI/IC) HaJ HATYpaJIbHbBIMU YHUCJIAMHU.

BEIMOTHATE C10KeHNe W BEIYUTAHHE C HaTypaJIbHBIMU YHCJIaMU.

CBOICTBa CJIOXKCHHUS: MEPEMECTHTEIBHOE, COYETaTeIbHOE,
pacrpeeauTeNbHOe.

dopmynHpoBaTh CBOICTBa apu(METHYECKUX JEUCTBUMN, 3aMUCHIBATh MX C IOMOIIBIO
OyKB, IPe0OPa30BBIBATh HA UX OCHOBE YHCIIOBHIE BEIPAYKCHUS.

Pemtenne TEKCTOBBIX 3a/au apUPMETHUYECKHM CIIOCOOOM.
Maremarnueckue MOJIEIHU pealbHBIX CUTyaruin
(MOArOTOBKA YJaIIUXCS K PEIIEHHUI0 3a1ay are0panyeckium
METOJ/IOM).

Pemate TexcToBble 3amauu apudmeTudyeckuM crnocodoM. CocTaBisaTh rpaduveckue U
AQHAIUTUYECKUE MOJIENHM pealbHbIX curyaruil. CocTaBisTh airedpandeckue MoOJEH
pearbHBIX CUTyallMid.  AHaTU3UpOBaThb M OCMBICIMBATH TEKCT 3a/ladyd, HU3BJICKATh
HEeoOX0uMYI0 HHGOpPMAIUIO, MOJAETUPOBATH YCIOBUE C IOMOIIBIO CXEM, PHUCYHKOB,
pEaIbHBIX IIPEIMETOB; CTPOUTH JIOTUYECKYIO LIEMOYKY PpaCCyKIEHUN; KPUTUYECKU
OLICHMBATh MOJIyYEHHBIH OTBET, OCYLIECTBISATH CaMOKOHTPOJIb, INPOBEpsAs OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

bykBeHHbIE BbIpaKEHUS (BBIPAXKEHUS C TEPEMEHHBIMU).
UucnoBoe 3HaUCHUE OYKBEHHOTO BBIpaXCHHS. YTPOIICHUE
BbIpaXEHHI (MpocTeiiye ciaydyau NpHUBENEHUs MOJO0OHBIX

Yurtarh U 3anuchiBaTh OYKBEHHbBIE BBIPAXKEHUS, COCTABIIATH OYKBEHHBIE BBIPAXKEHHS I10
yCIOBHUAM 337a4. BBINONHATH mpocTeiiime npeodpa3oBaHUs OYKBEHHBIX BBIPAKECHUH.
BbIuuciaTe 4KcaoBoe 3HaYeHHWE OYKBEHHOIO BBIPAKEHMsI IPU 3a/laHHBIX 3HAYEHUSIX




cllaraeMpix).

VpaBnenue. Kopenp ypaBHeHus. Pemenue ypaBHEHUU
METO/IOM OTBICKAHMSI HEU3BECTHOI'O KOMIIOHEHTa JEHCTBUSA
(mpocteime ciayyau).

OYKB.
Pemarp ypaBHEHHS METOJOM OTBHICKAHUS HEH3BECTHOTO KOMIIOHEHTA JCHCTBHS
(mpocteiimue ciydan). COCTaBIsATh YpaBHEHHS 110 YCIOBHSIM 33]1a4.

Ymuoocenue u oenenue namypanovnvix uucen (24 u)

Apudmerndeckue AeicTBUA (YMHOXKEHHE M JICIICHHUE) HaJl
HATYpaJIbHBIMU YHCIIAMH.

BrimonaaTs YMHOXCHHUE U JCIICHUEC MHOI'O3HAYHBIX YHUCECII. VYmern peliaTh YypaBHCHUA HA
OCHOBC 3aBUCUMOCTHU MCKJY KOMIIOHCHTAMMU.

JleneHue ¢ ocTaTKoM.

BEIToIHATE ACJICHUC C OCTATKOM IpU PCHICHUH 3aJa4 U HHTCPHIPCTUPOBATL OTBCT B
COOTBETCTBUH C ITOCTABJICHHBIM BOIIPOCOM.

CBolicTBa yMHOXKEHHUS.

®opmynupoBaTh CBOHCTBA apU(PMETUUECKUX ICHCTBHUM, 3alMCBIBATH UX C MOMOIIBIO
OyKB, IpeoOpa30BbIBATh HA UX OCHOBE YUCIIOBBIE BHIPAKEHMUSI.

Crenens uncna. KBaapar u ky0 ducia.

3HaTh MOHATHE CTEINIEHU (C HAaTypaJbHBIM IIOKa3aTeaeM), KBajpara U Kyda uucia. YMeTb
BBIYUCIIATh KBAIpaT U KyO HaTypalbHbIX YHCEIL.

Pemienuie TEKCTOBBIX 3a/1a4.

YMeTh permarh TEKCTOBBIC 3a7aud, TPEOYIONIME IMOHUMAHHS CMBIC]IA OTHOIICHUHN
«Oonpmie Ha...(B...pa3)», «MEHbIIEC Ha...(B...pa3), a TaK K€ 3aJa4d Ha H3BECTHHIC
yYalMCsl 3aBHCHMOCTH MEXIY BEIMYMHAMH (CKOPOCTBIO, BPEMEHEM M IPOUICHHBIM
IyTEeM; IIEHOM, KOJIMYECTBOM M CTOMMOCTBIO TOBapa U JIp.).

Inowaou u oo6vemot (14 u)

[TonsTHe 0 ruIomaay mWIockux ¢uryp. PaBHococTaBineHHbIE
Y paBHOBEJIHKHUE (QUTYPBI.

[lepumerp u IOmans nOpsMoyrojapHuka. [lnomans
IPSIMOYTOJIBHOTO TPEYTOJIbHHMKA, IJIOLAAb MPOU3BOJIBLHOTO

BbraucnsaTe miiomaau KBaapaToB, MPSMOYTOJLHUKOB, TPEYTOJIBHUKOB. BbIpaxarh oqHH
€IMHULBl U3MEPEHMS TUIOLIAAN YEPE3 APYTUE.

N3roTtaBnuBath MpsSMOYTOJbHBINA MapajuleNienune/] U3 pa3BepTKU. BerucisaTte o0bEeMbI
Ky0a M TPSAMOYTOJIbHOTO Tapajuielenuneaa, WCIoib3ys (QopMynsl o0beMa Kyda u

TpeyroipHuka. Bpruucnenne mno ¢opmynam. EnuHuims! | npsMoyroyibHOro napauienenunena. Beipaxars oJlHU eTUHHLBI 00bEMa Yepes3 Apyrue.
IJIOMIAEH. HccnenoBaTh M ONUCHIBATH  CBOMCTBA TeOMeTpUYeCKUX ¢uryp (IUIOCKMX U
Ob6vem Tema. @Dopmynsl  00beMa  IPSIMOYTOJIBHOTO | MPOCTPAHCTBEHHBIX), UCIIOJIB3YS JKCIIEPUMEHT, HabmroieHue, U3MEpEHHE,
napajuiesienunenaa, kyoa. MozenrpoBaHue.  MojenupoBath TeoMeTpuyeckue OOBEKThI, HCIONb3yd Oymary,
IUIACTUJINH, TPOBOJIOKY U JIp.

Ooviknoseennvie opoou (23 u)
OKpy>KHOCTb U KpYT. 3HaTh MOHATHS OKPYKHOCTHU U Kpyra, paauyca, 1uaMeTpa, IeHTpa.
OcHoBHOe  cBoicTBO  jpobu. CpaBHenue  apobeit. | MoxenupoBate B rpaduyeckoi, nmpeaMeTHON GpopMe MOHATHS U CBOWCTBA, CBA3aHHBIE C

Apudmernueckue NEHCTBUS C OOBIKHOBEHHBIMH JIPOOSIMU:
CIIO)KEHHE U BBIYMTAHHE JApOOEH C OJAMHAKOBBIMU M C
pa3HbIMM  3HaMeHaTenssMu  (mpocTeiliue  ciyyau),
YMHOXEHHE W JeliecHHe OOBIKHOBEHHOW JapoOu Ha
HaTypaJbHOE YHCJIO.

MOHATHEM OOBIKHOBEHHOH Apodu. dopMynupoBaTh, 3alUCHIBATh C IMOMOINBIO OYKB
OCHOBHOE CBOWCTBO Ipo0OHU, MpaBUiIa U3y4aeMbIX JAEHCTBHI ¢ OOBIKHOBEHHBIMHU APOOSMHU.
[IpoBOANTHL HECIIOKHBIE HCCIIEOBaHMS, CBSI3aHHBIE CO CBOWCTBAMHU JPOOHBIX 4YHCED,
ONHUpasCh HAa YUCIOBBIE KCIIEPUMEHTHI. BBHIMONHATH BBIYMUCICHUS C OOBIKHOBEHHBIMU
JIPOOSIMH.




Haxoskaenne 4acTu OT LEIOr0 U I[EJIOr0 10 €r0 YacTH B J(Ba
npuema.

Pemate TekcTOBBIC 3a/1auu, coAepIKAIIUE TPOOHBIE JaHHBIC (B TOM YHCIIC U U3 PEATbHOU
MpakTUku). Pemare 3a7aun Ha HAXOXKJEHHWE YacTH OT IIEJIOrO M 1IeJIOr0 MO €ro 4acTH,
ONUPASICh HA CMBICIT TIOHATHUS APOOH.

JHecamuunvie Opoou. Cnoixcenue u epluumanue decamuunvix opooei (15 u)

CpaBHeHue necaTUUHbIX ApoOeil. OKpyriieHne 1eCATUYHBIX
npober.  ApudmMernueckue JACUCTBUSA  (CIOXKEHHWE U
BBIUMTAHUE) C JECATHYHBIMU Apobsmu. [IpencraBneHue
JNECATUYHON JnpoOM B BHUJE OOBIKHOBEHHOH Jpodu U
O0OBIKHOBEHHOM B BUJIE IECATUYHOM.

3anuchIBaTh U YUTATh JECATHYHBIC ApoOu. CpaBHUBATh U YHOPSIOYUBATH JIECATUYHBIC
IpoOu. BBIMOMHATE BEIUMCICHUS C AECITUYHBIMU APOOSIMH (CIIOKEHHUE U BEIUUTAHUE).
[IpencraBisTh AECSITHYHOW ApoOM B BHJIE OOBIKHOBEHHOUW ApoOM M OOBIKHOBEHHOW B
BUJE JECITUYHOMN.

Pemnienne TekcTOBBIX 3a1auy apuPMETHUYECKHM CIIOCOOOM.
Maremarnueckue MOJEeIu pealbHBIX CUTyalun
(MOAroTOBKA yJalIMXCs K PEIICHUI0 3aj1ay ajre0panyeckum
METO/IOM).

Pemarp TexcroBeie 3amaun apudmerndeckum crmocobom. CocTaBisiTh rpaduyueckue u
AQHAINTUYECKUE MOJIENM peanbHbIX curyalnuil. CocTaBisaTh anredpandeckue MOJEIH
pealbHBIX CUTyallUd. AHaIM3UPOBAaTh U OCMBICIMBATh TEKCT 3a/layd, W3BJICKATh
HE00X0MMyI0 HH(OpPMAIMIO, MOAETUPOBATH YCIOBHE C IMOMOIIBIO CXEM, PHUCYHKOB,
pealbHBIX TPEIMETOB; CTPOUTH JIOTUYECKYIO LIETIOYKY pACCYKIEHUHN; KPUTUYECKU
OLICHUBATh IIOJYyYEHHBIH OTBET, OCYLIECTBISTH CaMOKOHTPOJIb, IPOBEPSAs OTBET Ha
COOTBETCTBHUE YCIOBHUIO.

Ymnoowcenu

e u oejieHue oecAmuyHbx opooeii (26 u)

Apudmernueckue neHCTBUS (CIOKEHHWE U BBIUUTAHUE) C
JECATUYHBIMU APOOSMHU.

YMeTh BBIIOIHSITH YMHOXCHUE W ACJICHUC ACCATHYHBIX I[p066171. BreimmonaHsTh
BBIYUCJICHUA C JOCCATHYHBIMU I[pO6§IMI/I. BreimonHaTh 3aJaHusd Ha BCC HeﬁCTBHH C
HAaTypaJbHBIMU YHUCJIaMHU U OCCATUYHBIMU Z[pO6$IMI/I.

Cpennee apuMeTHUECKOE HECKOIBKUX YHCE.

YMeTh HaXO0IUTh cpeaHee apI/I(I)MeTI/I‘{eCKoe HCCKOJIBKUX YHCCII.

Pemenne TeEKCTOBBIX 3a/1a4.

YMeThb peliaTh TECKCTOBBIC 3aa4U C JaHHBIMHW, BBIPAXKCHHBIMHA ACCATUYHBIMHA I[pO6$[MI/I.

Hucmpymenmet 012 evtuucnenuit u uzmepenuii (18 u)

HauanbHbie CBeIeHHS O BRIYUCICHUAX Ha KaJIbKYJIATOPC.

YMeTh BBINOJTHATh IPOCTEUIINE ACHCTBUS HA KAIBKYJISATOPE.

Haxoxxnenne mporieHTa OT BETWYWHBI, BEJIWYUHBI IO €€
MIPOIICHTY.

OOBsICHATH, YTO Takoe MpoueHT. lIpeAcTaBinaATh NPOLEHTH B JpoOsSX U JIpoOU B
nporenTax. OcymecTBisaTh nouck wuHGopMmarmu (B CMU), comepxaieil naHHBIE,
BbIpaXCHHBIE B MTPOLIEHTaX, HHTEPIPETUPOBATh UX. PemaTs 3a1a4u Ha MPOLEHTHI (B TOM
Yuciae W3 peaJbHOW TNPAKTHUKU): HAXOAUTh HECKOJBKO IPOLEHTOB OT Kakoi-1mubo
BEJIMYMHBI; HAXOJWUTh YHCJIO, €CJIIM H3BECTHO HECKOJIbKO €ro MpPOLEHTOB; HAaXOJIUTh
CKOJIBKO ITPOLIEHTOB OJJHO YHCJIO COCTABJIAET OT JPYIOro.

[Tpumeps! TabIUL U AUATPAMM.

HmeTps mpencTaBieHHE O HAIAJHOM H300paK€HUM pPacHpeleNeHHsl OTAEIbHBIX
COCTaBHBIX YacTel KaKoW-HUOY/b BEIMYNHBIL. YMETh CTPOUTH AHATrPAMMBI.

VYron. Benuumna (rpagycHas wmepa) yria. UepTexHbIi
TpeyroibHuk. HM3mepenue yrioB. Iloctpoenuwe yria
3alaHHOM Benn4MHbI. [IpsiMoil yron. OcTpble U Tynbl€ YIIIbI.

N3MepsATh ¢ MOMOIIBI0O MHCTPYMEHTOB U CPaBHUBAaTh BEIUYMHBI YIJIOB. CTPOUTH YIJIBI
3a[JaHHOW BEJIMYMHBI C IIOMOIIBIO TPAaHCIOPTUPA. Pacnio3HaBaTh Ha YepTekax, pUCYHKaX
IIPSIMBIE, Pa3BEPHYTHIE, TYIIBIE U OCTPBIC YTJIbI.




Pasgepuythiii  yrosa. buccektpuca yrima. CpoiicTBO | HaxonuTh HEW3BECTHBIM Yroia TPEYroJibHUKA, MCIOJIb3YySl CBOWCTBO CYMMBI YIJIOB
OMCCEKTPUCHI yria. TPEYroJbHUKA.

Tpeyronpuuk. Buasl TpeyrogpHukoB. CyMMa  yrjioB

TPEYrOJIbHUKA.

Mooyne Hacnaouas ceomempus (6u)

[Ipocreiimue reomerpuueckne Gurypsl I'eomerpuueckue
rOJIOBOJIOMKH. 3aJlauM Ha pa3pe3aHue U CKJIaJbIBaHUE
buryp 3anaym co cHMYKaMH

N3o6paxars reomeTpuyeckue (Gurypel u Tena. BbIMOMHATH U3MEpEHUs MPU PelIeHUU
npakTudecknx 3amad .CkiuagpiBaTh M3 OyMmMarm mpocTeimue (Urypsl — OpHUTaMHu.
BBITIONHATE pa3BepTKU NPOCTEUIINX T€OMETPUUYECKUX TEIl

Bueayoumopmnuwie 3anamusn (2u)

Henecaruunrle cucteMsl cuucienus. Jlornueckue 3agadu

3anuceBaTh 4MCiIa B HCIIGCSITI/I‘-IHOI\/JI cucremMe. BHITOIHATH MEepeBOJ 4YHCCII U3 OIIHOfl
CHUCTCMEBI B IPYT'YHO. Pemarsn 3a/1a4d Ha B3BCHIMBAHUC U IICPCIIMBAHUC

Iloemopenue. Pewwenue 3adau (13u)

6 KJacc

Menumocmo uucen (20u)

Jenumocts HatypanbHbIX uncen. [Ipusnaku genmuMoctu
Ha 2,3, 5,9, 10. IIpocTeie u cocTaBHbIe uncia. Paznoxenue
HAaTypaJbHOIO  4YWCJIAa  HA  MOPOCTBIE  MHOXHUTEIH.
HauGonpmmit oOmmii AeauTear W HAaUMEHbIISE OoOIIce
KpaTHOE.

dopMyIHMpOBaTh OMNPEACICHUS JIEIUTENSI U KPAaTHOTO, MPOCTOTO W COCTABHOTO YMCIIA,
CBOMCTBA U MPU3HAKHU JEIIUMOCTH.

Jloka3piBaTh U OMPOBEPTaTh C MOMOMIHI0 KOHTPIPUMEPOB YTBEPKIEHUS O JIEIMMOCTU
yrcen. KnaccudumupoBaTh HaTypalilbHbIE YMcia (YETHbIC, HEYETHBIE, TI0 OCTaTKaM OT
neneHust Ha 3 u T.1.) PopMynIMpoBaTh MpU3HAKK ACIUMOCTU Ha 2, 3, 5, 9, 10, 4 u 25.
[TpuMeHsITh MPU3HAKU JEIUMOCTH, B TOM YHUCIIe TP COKpalieHuu apobei. Mcmonp3oBaTh
MIPU3HAKY JCIUMOCTH B PACCYKICHUSAX.

HccnenoBaTh  mpocCTEWIIME€  YUCIOBBIE  3aKOHOMEPHOCTH,
AKCIIEPUMEHTHI ( TOM YHCIIE C UCTIOJIb30BAHUE KOMITHIOTEPA).

MNpUBOAUTH  YUCIIOBBIC

Cnoscenue u epluumanue opooeii ¢ pazuvimu 3namenamenamnu (22 u)

OcnoBHoe cBoiictBO  apobu. CokpamieHue  ApoOei.
[IpuBenenue npobeit k odmemy 3HameHarento. CpaBHEHUE
npoGeit. Apupmernueckue ASUCTBUS C OOBIKHOBEHHBIMHU
IpoOsSIMU: CIIOKEHWE ¥ BBIYMTAHUE JOpPOOEH ¢ pa3HBIMHU
3HaMeHaTeIs MM (Ciy4ad, TpeOyrole  NpUMEHEHUs
anroput™Ma oteickanusi HOK).

3HaTh OCHOBHOE CBOMCTBO JpoOM, MPUMEHSATH €ro JUIsl COKpalleHus ApoOeil. Ymerb
IPUBOJIUTH JOpOOM K HOBOMY 3HAMEHATell. YMeTh MNPUBOAMUTH JApoOu K oOmemy
3HaMeHaremo. llpencTaBiaTh ecAITUYHON ApoOM B BHUJE OOBIKHOBEHHOH ApoOu u
OObIKHOBEHHOW B  BHJAE JECATHYHON, HAXOAWUTh JECATHUHbIE  MPUOIMKEHUS
OOBIKHOBEHHBIX JpOOei.

BbIONMHATE BBIUMCIEHHS C OOBIKHOBEHHBIMU JPOOSIMU:
OOBIKHOBEHHBIX JJp0o0Oeii U CMEIIaHHBIX YHCE.

Pemate OCHOBHBIE 3ajaud Ha [JpoOM, B TOM 4HCIE 33auyd C IPAKTHYECKUM
conepxanueM. [IpuMeHsTh pa3IyuHbIe CIIOCOOBI PEIIeHUs] OCHOBHBIX 337a4 Ha APOOH.

CJIOJKCHHUEC W BbIYUTAHUC

Ymnoorcenue u oenenue ooviknosennvix opooeii (30u)




VYMHOXEHHE U JeJICHHUE
OcHoBHBbIE 33714l Ha IpOOH.

OOBIKHOBEHHBIX  JPOOEH.

BBINONHATE BBIYKUCIEHUS € OOBIKHOBEHHBIMH JIPOOSIMHU:
OOBIKHOBEHHBIX JP00Oei 1 CMEIIaHHBIX YHCE.

Pemate OCHOBHBIE 3aJaud Ha JpoOW, B TOM 4MCIE€ 33ayd C HPAKTUYECKUM
conepxanueM. [IpuMeHsATh pa3nuyHble COCOOBI PELICHUS OCHOBHBIX 337ay Ha JIPOOH.
[TpuBoANTE mpHMEpH! 3a/lad Ha HAaXOXKIACHHWE JApPOOM OT YHMCIA, YMCIO MO 3aJaHHOMY
3HAYEHUIO €ro ApoOH. AHAIM3UPOBATH U OCMBICIMBAThH TEKCT 33Ja4, apryMEHTUPOBATh U
IIPE3EHTOBATh PELICHUS.

YMHOXCHUE W OCJICHUC

Omnowenusn u nponopyuu (19u)

OTtHoleHne, BBIPAXEHUE OTHOUIEHHMS B IIPOLCHTAX.
[Iponopuusi. OcHoBHOE CBOMCTBO MIPONOPLHUH.
[IponopuuoHaneHpie W OOpaTHO  MPOMOPIHOHAIBHBIC
BEJIMYMHBI. 3a7]a41 HA IPONOPLHUH.

dopMynHUpoBaTh OIpeAeieHHe OTHOLIeHUs: uuced. [loHumMaTte U OOBSACHATH, YTO
MIOKa3bIBACT OTHOLIEHHUE JIBYX YHCEI. 3HATh OCHOBHOE CBOMCTBO IIPOIOPIIUH.
AHaIM3UPOBATh M OCMBICIMBATH TEKCT 3aJa4d, H3BJICKATh HEOOXOIUMYIO HH(OPMAIIHIO,
MOJIEJIMPOBATh YCIIOBUE C IOMOIIBI) CXEM, PUCYHKOB, PEaJbHBIX IMPEIMETOB; CTPOUTH
JIOTUYECKYI0 LENOYKY PACCYKICHUH; KPUTUYECKH OLICHUBATH MOJYYEHHBIA OTBET,
OCYILECTBIATh CAMOKOHTPOJIb, IPOBEPSSL OTBET HA COOTBETCTBUE YCIOBUIO.

Pemars 3a1aun Ha 1€JIeHUE YUCEN U BETMYMH B JAHHOM OTHOLIEHWH, B TOM YHCIIE 3aa41

MpPaKTUYEeCKOro  xapakrepa. @DopMynupoBarh OTIMYHE TNPAMO M OOpaTHO
MPOMOPIUOHAIBHBIX BeMUYMH. [IpUBOIUTH MPUMEPHI BEIUYHH, HAXOASAIIMXCS B MPSIMO
MPOMOPLMOHAEHON  3aBUCUMOCTH, OOpaTHO  MPOMOPIMOHATIBHOW  3aBUCHUMOCTH,

KOMMEHTHpPOBaTh npuMepbl. Onpeneniarb IO YCIOBUIO 33Jayd, KakKhe BEJTUYMHBI
ABIIAIOTCS MPSMO IPONOPIUOHATIBHBIMU, OOpPAaTHO MPONOPLMOHAIBHBIMHM, a Kakue He
ABJISIIOTCSL. HU TE€MH, HHU Jpyrumu. Pemate 3amauM Ha MpsIMyl0 M 0OpaTHYIO
MPOMOPLUOHAIBHOCTh. PeliaTe TEKCTOBBbIE 3a7aud C MOMOIIBIO MPONOPIUU, OCHOBHOIO
CBOICTBA NPONIOPLIHH.

MacmTtab. @opMylbl JJIUMHBI OKPY>KHOCTH M IUIOIIAAN
kpyra. [lap.

3Hath, 4TO Takoe MacmTad. CTpPOUTh € TOMOUIBIO YEPTEKHBIX HHCTPYMEHTOB
OKPYXHOCTb, Kpyr. Ompenensats JAIUHY OKPYKHOCTM II0 TOTOBOMY pPHCYHKY.
Hcnonb3oBate (GopMyly JIUHBI OKPYXHOCTH IpPH PELUIEHWH TPaKTHYECKUX 3a7]ad.
OnpenensTb MO TOTOBOMY PHCYHKY IUIONIIAAb Kpyra, IUIOaJAb KOMOMHMPOBAHHBIX
¢uryp. Mcnonb3oBath (GopMyily IUIOIIAAM Kpyra MpU pelIeHHH NMPaKTHYECKUX 3ajad.
Bbruncnsate o0beM mapa W IUIOMIAAh IOBEPXHOCTH CQepbl, HCIOJb3YysS 3HAaHUSA O
npUOIMKEHHBIX 3HAUECHHUSIX YHCEIL.

AHanmM3upoBaTh 33JaHUs, APTyMEHTUPOBATH U IIPE3EHTOBATh PELICHUS.

Haxonute wuH(poOpManMio MO 33aJaHHON TeMe B MCTOYHUKAX pPAa3JIMYHOTO THIA.
Hcronbs30BaTh KOMITBIOTEPHOE MOJEIUPOBAHUE M DKCIIEPUMEHT JUIsl N3Y4YEHUs CBOMCTB
OKPY’KHOCTH.

Honoscumenvnvie u ompuyamenwvuovte uucna (13 u)

HGHBIC quciaa: IIOJOXUTCIBbHBIC, OTPULATCIBHLBIC U
Hylb. Mopaynas (abCoIOTHAsE BENMYMHA) YHCIA M €ro

[TpuBOoaMTE NpUMEpHl HUCIOJIB30BaHUS B OKPY)KAIOIIEM MHUPE IOJOKHUTEIBHBIX U
OTPUIATENIbHBIX YHCell (TemrepaTypa, BBIUTPBIII-IPOUTPHIII, BIIIE-HUKE YPOBHS MODS




reoMeTpu4YecKuid cMbIca. CpaBHEHHE PallMOHAIBHBIX YHCEIL.
N3o0paxkenne uymWcen Ha KOOPAWHATHOM MPSIMOM.
Koopaunara Touku.

u 1.11.) Pacno3naBare HaTypanbHbIE, IICNbIE, IPOOHBIC, TTOJIOKHUTEIbHBIC, OTPHUIIATCIIBHBIC
gyucia. CTpouTh KOOPAUHATHYIO MPSIMYIO 110 alNropuTMy (TIpsiMasi, ¢ yKa3aHHBIMHU Ha HEil
Ha4yaJioM OTCYETa, HAIpaBJICHUEM OTCUETA, U CAMHUIHBIM OTPE3KOM).

N300paxaTb TOYKAMM KOOPAMHATHOM NPSIMOH IOJOXKHUTEIbHbIE U OTPULIATEIIbHbBIE
panMoHanbHbIe YHCia. BeimonHATe oOpaTHyro omepanuioo. [loHMMaTh U NMPUMEHATH B
peuYu TEPMUHBL: KOOPAMHATHAS NpsAMasi, KOOpJAUHATA TOYKH Ha MPSIMOM, MOJIOKUTEIIBHOE
YUCJI0, OTPUUATEIbHOE YHUCJIO0. AHAJIM3UPOBATH 3aJaHUsl, aApPryMEHTUPOBATh U
MIPE3EHTOBATH PELICHMUS.

XapakTepru3oBaTb MHOXKECTBO HATypajbHBIX YMCEN, LEJIbIX 4YHCEN, MHOXKECTBO
pauMOHAIBbHBIX YHcesl. [[oHMMaTh W OPUMEHSATh TE€OMETPUYECKHUN CMBICH MOHSATHS
Monyns uucna. Haxoauts Moaynb nanHoro uncia. OObsICHITH, KAKUE YKCia Ha3bIBAIOTCS
MPOTUBOIIOJI0KHBIMU. HaXoauTh 4nCII0, TPOTUBOIIOIO0KHOE JAHHOMY YHCITY. BBINIOIHATH
apuMeTHuecKue MPHUMEpBl, COAEpXKAIIUE MOIYJIb, KOMMEHTHPOBATh pELICHUS.
[IpoBOaUTH 1O AJITOPUTMY MPOCTEUILIHNE HCCIECIOBAHUSA ISl ONPEIEICHUS] PACCTOSHUS
MEXIy TOUKaMU KOOPJAUHATHON MPSIMOIl.

CpaBHMBaTh C TOMOIIBI) KOOPAMHATHOM MPSIMOM: TMOJIOKUTEIHHOE YHCIO U HYJb;
OTPULIATENIPHOE YHCIO W HYJIb, MOJOXHUTEJIbHOE U OTPULIATEIIPHOE YHCIIA; JBa
OTPHUUATEIbHBIX YKCIIa. MOAEIMpPOBATh C MMOMOUIBIO KOOPJAUHATHON MPSIMON OTHOILLICHUS
«OOIBIIIE)» U «MEHBIIE)» ISl PAIIMOHATILHBIX YHCE.

CpaBHMBaTh W YIOPSIOYMBATH pPAIlMOHAIBHBIE YHWCIA, BBIMOJIHATH BBIYUCICHUS C
pPalMOHAIIBHBIMU YU CIIAMU.

Chosrcenue u gpluumanue NONOHCUMENbHBLIX U ompuyamenvuvlx yucen (11 u)

CnoxkeHHe W BBIUHTAHHE
OTPHULATEIIBbHBIX YUCE.
YucnoBble BBIPAXKEHHS, MOPSAOK JIEUCTBUA B HUX,

IIOJIOXKUTCIIBHBIX n

UCTIONB30BaHWE  CKOOOK.  3aKOHBI  apH(PMETHUECKUX
JICUCTBUI: MePEMECTUTEbHBIN, CcOoYeTaTeNbHBIN,
pacrpeaeauTeNbHbIN.

[ToHrMaTh reOMETPUYECKUI CMBICI CIOXKEHMS pallMOHANIbHBIX uncen. opmynupoBats U
3allUCBhIBaTh C TIOMOIIbI0 OYKB CBOICTBa JEMCTBHUN C palMOHAJIBHBIMM YHUCIIAMH,
MPUMEHSITh JUIsl IPE0OPa30BaHMSI YUCIOBBIX BbIPaKEHUH.

PacrniozHaBaTh anredpandeckyro cyMMy H e€ ciaraemble. [IpencTaBisaTh areOpandeckyro
CyMMY B BHJE CYMMbl IOJOXHUTEIbHBIX M OTPHUIATEIbHBIX 4YHCEN, HaXOIuTh €&
palMOHAIBHBIM CIIOCOOOM. BRIUHCIATH 3HaUEHHs] OyKBEHHBIX BBIPAXKEHUH MPHU 33aHHBIX
3HaYeHUs X OykB. Y4acTBOBaThb B OOCYXICHHM BO3MOXKHBIX OIIMOOK B IIEMOYKE
npeoOpa30BaHuUs BBIPAKEHHUS.

Ymnoorcenue u oenenue nonoscumenvuvix u ompuyamenvhvix uucen (12 u)

[lonartue o panuoHasbHOM uHche. ApupmeTnyeckue
NENCTBUS C palliOHAIbHBIMU YHUCIaMH.

Hlecatuunoe mnpuOIMKEHHE OOBIKHOBEHHOH ApoOwu.
[IpumeHneHrne 3aKOHOB apU(PMETHUCCKUX JCHCTBUU IS

3HaTh NOHATHE PAL[MOHAIBHOTO Yucia. BeipaboTaTh HaBBIKM apUPMETUIECKUX AEUCTBUI
C TOJOXWTEIBFHBIMH W OTPHLATEIbHBIMA YHCIAMH. YMETh BBIYUCIATH 3HAUYCHUS
YHUCIOBBIX BBIPAXEHUH. YCBOWUTH, YTO JUIsI OOpalieHusi OOBIKHOBEHHOM JApoOH B
JECATHYHYIO pa3/ienuTh (€ca 3TO BO3MOXKHO) YHCIMTENb Ha 3HAMEHaTenb. B kaxkmom




panuoHaIu3anuuu BBIYHCIICHHH.

KOHKPETHOM CJIy4dae OJDKHBI 3HaTh, B KaKyl JpoOb oOpamaercs JaHHas IpoOb — B
JNECATUYHYIO WM TIEPUOANYECKYI0. JIOJDKHBI 3HATh MPEACTABICHUE B BHUJE JECATUIHON
JpoOu Takux ApoOeH, Kak v, Y4, 1/5, 1/20, 1/25, 1/50.

Pewenue ypasnenuii (15 u)

BykBeHHbIC BBIpaKEHHS (BBIPAXKEHHS C TIEPEMEHHBIMH).
YucnoBoe 3HaueHHEe OYKBEHHOTO BbIpakeHHs. PaBeHCTBO
OYKBEHHBIX  BBIP@XEHHI.  YNpOILEHUE  BBIPAKEHUM,
packpbeITHE CKOOOK (IpocTediue ciaydau). AJITOpUTM
pelIeHus] ypaBHEHHsI IEPEHOCOM CJaraeMbIX H3 OJHOU
4acTH YPaBHEHUS B JPYTYIO.

[ToHuMaTh U MPUMEHATH B pE€YM TEPMHUHBI: aNreOpanveckoe BhIpakeHue, KO HUIHEHT,
noJo0HBIE  cjaracMble, TPUBEACHUE  IOJOOHBIX  CJaracMbIX. [TpumeHsTH
pacrpeeUTeNIbHBIA 3aKOH MpPU YIPOUICHUH aNreOpanyecKuX BBIPAKCHUH, pEIICHUH
ypaBHEHUH (IPUBOJUTH MOJAOOHBIE ClIaraeMbI€, PACKPhIBATh CKOOKH).

®opmynupoBaTh, 000CHOBBIBATh, WIUIIOCTPUPOBATH NMPUMEPAMH U MPUMEHATH IpaBUIIa
PaCKpBITUSI CKOOOK, Mepe]] KOTOPBIMU CTOMT 3HAK «+» HITH 3HAK «—».

Pemate mpocTeiimme ypaBHEHHS aireOpandecKuM CIIOCOOOM, HCIIONB3Ysl MEPEeHOC
CJIaraeMbIX M3 OJJHOM YacTH ypaBHECHUs B IPYTYIO.

Pemenne TEeKCTOBBIX 3aaa4 aJIF€6p8,I/I‘~I€CKI/IM METOJ0OM

IlonnMaTh ¥ HCIIOIB30BaTh B p€Ur TCPMUHOJIOTHIO: MaTeMaTH4CCKad MO/JC/Ib peanLHoﬁ

(BBIICIICHUE Tpex ATAIoOB MaTeMaTHYECKOTO | CUTyalluH, paboTa ¢ MaTeMaTU4ecKOd MOJICNbI0. AHATM3UPOBATh U OCMBICIHBATH TEKCT
MOJICTTUPOBAHUS ). 3amaun, TmepeGopMyIMpoBaTh YCIOBHE, U3BIEKATh HEOOXOIUMYI HH(OpMAIHIO,
BBIJICISITh TPU 3TAlla MATEMATHUYECKOIO MOJICITMPOBAHMS (COCTaBICHUE MAaTEeMAaTHYCCKOM
MOJICTT PEabHOW CHUTyaluu; paboTa ¢ MaTeMaTHYeCKOH MOJECIBI0; OTBET Ha BOIPOC
3aJ1auM), OCYIIECTBISTH CAMOKOHTPOJIb, TPOBEPSISt OTBET HA COOTBETCTBHE.
Koopounamul na nnockocmu. (13 u)

[TocTpoerre  mepreHAWKYIspa K  NOpAMOH W | YMeTh pacro3HaBaTh M HM300paKaTh TMEPHEHAMKYISPHBIE W TapajUIelbHBIC MpsIMbIC.
napajulebHBIX  MPSAMBIX €  TIOMOIIbIO  4YepTEeKHOro | MIMeTh HaBBIKM WX MOCTPOCHHS C MMOMOIIBIO JTMHEUKHU U YEPTEKHOTO TPEYTOJIbHHUKA.
TPEYTOJIbHUKA U JINHEHKH.

[IpsimoyronbHasi cucTeMa KOOpJAMHAT Ha IUIOCKOCTH, | CTPOUTh HAa KOOPAMHATHOW IMJIOCKOCTH TOYKU U (GUTYpPHI MO 3aJlaHHBIM KOOpJIWHATaM,

abciucca 1 opArHaTa TOYKH.

OonpeaAcCIsITb KOOPAWHATHI TOYCK, OTMCUCHHEBIX Ha KOOpI[HHaTHOﬁ prlMOfI.

[Tpumeps! rpauKoB, Tuarpamm.

YMerts CTPOUTH cTonOuareie AuarpaMMbl.

Iloemopenue. Pewenue 3adau (154)




VIl. MarepuajbHoO-TeXHU4YECKOe O0ecneuyeHmne

YueOHO - MEeTOIHYECKOE 00ecTIeueHue

1) Bunenxkun H.A., XKoxoB B.U., YUecnoxoB A.C., IIBapudypn C.HU.
Maremaruka, 5 xiacc. Yuebnuk. - M.: «Muemo3unay, 2013.

2) Bunenxun H.A., XKoxoB B.WM., YecnoxoB A.C., HIeapuodypm C.HU.,
Maremaruka. 6 kiacc: YueOnuk. - M.: «Maemo3unHay, 2013. - 288 c.

3) Beirosckasa B.B. Iloypounsle pa3paboTku no maremaruke:6 kmacc. - M.:
«BAKO», 2012. - 544 c.

4) EpmoBa A.Il., I'onmo6opoasko B.B. CamocTrosiTenbHbIE U KOHTPOJIbHBIC
paboThl 0 MaTeMaTuke 11 6 kiacca. - M.: «JIEKCA». 2014. - 192 c.

5) IlonoB M.A. lupaktudyeckue Marepuayibl o MareMatuke:6 kiacc:K
yueOHuky Bunenkuna H.A. u np.-M.: «Ox3amen»,2013. — 159 c.

6) UYecnokoB A.C., HemxoB K.M. Jlumaktuueckue marepuanbl. — M.:
«Muemo3unay, 2008.

7) Munaea C.C. 20 tectoB no MaremaTuke 5-6 kiaccbl. — M.: «OKk3aMeny,
2011.

8) Pymuunkas B.M. Tectsi mo Marematuke 5 kiacc (K y4eOHUKY
Bunenkuna H.5.). — M.: «Ok3amen», 2014.

9) Ilonogsa JI. I1. KoHTposibHO — N3MepUTENIbHBIE MaTepHraibl. Maremaruka
5 knacc. — M.: «cBAKO», 2013.

HNuTepHeT pecypcesbl:

* I'azeta «Maremaruka» «u3gaTenbckoro aoma» «llepBoe ceHTIOps»
http://www.mat. 1september.ru

* Marepuansl 1o MareMaThke B EIWHOW KOJUIEKIUK  ITM(POBBIX
00pa3oBaTeNbHbIX PECYPCOB

» http://school-collection.edu.ru/collection/matematika/O0pa3oBaTenbHbIi
MaTeMaTnueckuil cait Exponenta.ru http://www. exponenta.ru

* OO1epoccuiicKuit MaTeMaTUYECKUI opTal Math-

Net.Ruhttp://www.mathnet.ru
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» @ecTHBAIIb EJATOTHUECKUX HIed «OTKPBITBINA YPOK»
Y4yedHO-MeTOANYECKOE 0O0ecIIeueHue:
* TaOJIUIIBI IO MaTEMaTHKE JIJIsI 5-6 KIIaCCOB;
* Ta0JIUIIbI BEIAAIOIIUXCS MaTEMATHKOB;
* JIOCKAa MarHUTHAs;
. KOMIUICKT ~KJIACCHBIX UYEPTSKHBIX HMHCTPYMEHTOB: JIMHEWKA,
TpaHcnopTup, yroibHuK (30°, 60°), yronbauk (45°, 45°), IUPKyIIb;
. KOMILTCKTHI JEMOHCTPAIIMOHHBIX TJIAHUMETPUIECKUAX u

CTEPEOMETPUIECKUX TEll.



VIII. [lnanupyemsbie pe3ybTaThl

Hartypaabhblie yncia. [poou. PanuonanbHbie yuciia

[To 3aBeprieHMH H3y4YeHHS Kypca MaTeMaTHKH 5-6 KIacCOB BBIMYCKHUK
HAYYHTCS:

* IOHUMATh OCOOEHHOCTHU JACCSITUYHON CUCTEMBI CUHCIICHUS;

* OIIEpPUPOBATh TOHATUSMHU, CBSI3aHHBIMU C JIETUMOCTBIO HaTypaJIbHbBIX
YHCElT;

* BBIpaXKaTh YWCJIa B OKBUBAJNEHTHBIX (opmax, BbIOMpas Haubosee
MIOJIXOJISTITYIO B 3aBUCIMOCTH OT KOHKPETHON CUTYaIlUH;

* CPaBHMBATh U YIOPSI0YUBATH PAIlMOHAIIbHBIC YHCIIA;

* BBITOJIHATH BBIYKMCICHUS C PallUOHATIBHBIMH YHUCIAMHU, COYETas YCTHBIE U
MMMCEMEHHBIE TTPUEMBI BEIYUCIICHUNA, TPUMEHEHNE KATbKYJIATOPA;

* MCIIOJIb30BAaTh TMOHITHS U YMEHHWsS, CBA3aHHBIC C IMPOMOPIIMOHATHHOCTHIO
BEJIMYMH, TPOICHTAMU, B XOJE PEIICHHS MaTeMaTHYeCKHX 3ajJad WU 3a1ad U3
CMEXKHBIX MTPEIMETOB, BBHITIOIHATH HECIOKHBIE MPAKTUIECKUE PACUETHI.

BbInyCKHHK MOJYYUT BO3MOKHOCTD:

* I03HAKOMUTHCS C MO3ULMOHHBIMU CHCTEMaMU CUYHCIIEHUSI ¢ OCHOBAHUSIMU,
oTIn4HBIMU OT 10;

* yTIyOuTh U Pa3BUTh MPEJCTABICHUSA O HAaTypaJbHBIX YHCIAX M CBOMCTBax
TIEITUMOCTH;

* HAYYNUTHCSA HCIOJB30BaTh NPUEMBI, PAIMOHATH3UPYIOUINE BBIYUCIICHUS,
PUOOPECTH TPUBBIYKY KOHTPOJHUPOBATh BHIYHMCIICHUS, BBIOMpPAS IOIXOISIINAN
JUISL CUTYaIlUH CII0COo0.

N3mepenusi, npuOJIMKEHNs, OLEHKH

BbinyCKHMK HAY4YUTCH:

* UCIIOJIB30BATh B XOJE PEIICHUS 3a4a4 JJIEMEHTAPHBIE IPEACTABICHUS,
CBSI3aHHBIE C MPUOJIMKEHHBIMU 3HAYEHUSIMU BEJIMYHUH.

BhInyCKHMK MOJYYHT BO3MOKHOCTh:

* [IOHATb, YTO YMCJIOBBIE JAHHBIE, KOTOPHIE HCIIOJIB3YIOTCS  JUIA
XapaKTePUCTUKU OOBEKTOB OKPYXKAIOIIETO0 MHpPA, SIBISIOTCS MPEUMYILECTBEHHO
MPUOIMKEHHBIM.

JIeMeHTHI aJIredphl

BbInyCKHUK HAYYHTCH:

* OIEpUPOBATh  NOHATUAMHU  «YUCIOBOE  BBIPAKEHUE»,  «OYKBEHHOE
BBIPAKECHHE)», YIPOLIATh BBIPAXKCHUS, COACPIKAIIME ClaraeMble ¢ OJUHAKOBBIM
OyKBEHHBIM MHOXKHUTeNIEM; paboTaTh ¢ (hopMyIaMu;

* pemarb NPOCTEUIINE JIMHEWHBIE YPABHEHUH C OJTHOW ITEPEMEHHOM;



* IOHMMAaTh yPAaBHCHHE KAaK BAXKHCHIIYIO MAaTEMaTHUECKYH) MOJENb IS
OIMMCaHUs ¥ M3yYeHUS Pa3HOOOpa3HBIX PEATbHBIX CHTYaIlHi, peIlaTh TCKCTOBBIC
3a/1auy aNreOpandecKuM METOJIOM;

* IOHUMaTh W TPHUMEHITh TEPMHHOJOTHIO M CHMBOJIUKY, CBSI3aHHYIO C
OTHOIIICHHEM HEPAaBEHCTBA, B IPOCTCHINNX CITydasX.

BhINyCKHMK MOJYYUT BO3MOKHOCTh:

* HAYYUTHCS BBITIOJIHATH MPEOOpa3oBaHUsl LEIbIX OYKBEHHBIX BBIPAXKEHUMH,
PUMEHSSI 3aKOHBI apu(PMETUYECKUX JCHCTBHI;

* OBJIQJIETh MPOCTEHIIMMHU TNPUEMAMHU PELICHHUS YPABHEHUN; NPUMEHSTH
amnmapar yYpaBHEHUW Jisl pEUICHUS Pa3HOOOPa3HbIX TEKCTOBBIX (CHOKETHBIX)
3a1ad.

OnucaresbHasi CTATHCTHKA U BEPOSATHOCTH
BpInyCKHHK IOJYYUT BO3MOKHOCTh HAYYHUThCSH:
* HAXOJWUTb BEPOATHOCTH CIIy4ailHOTO COOBITHS B IPOCTEHIINX CIyYasix;
* pemaTh MpOCTEWIIMe KOMOMHATOPHBIE 3aJayd Ha HAXOXKJECHHUE YHcia
O0OBEKTOB MJIM MX KOMOMHALIUK C UCIIOJIb30BAHUEM ITPaBUiIa POU3BEICHHUS.

Harasimnas reomerpust

BBINYCKHHK HAYYHTCHA:

* pacro3HaBaTh Ha YEpPTE)KaxX, PUCYHKAX, MOJEIAX U B OKPYKAIOLIEM MHpE
IUIOCKHE U TIPOCTPAHCTBEHHBIE FeOMETpUUYECKUE (PUTYPBI;

* MI0JIB30BATHCS SA3BIKOM T€OMETPHUM JJISI OTIMCAHUS NPEIMETOB OKPYKAOIIETO
MHpa U UX B3aUMHOIO PaCIIOJI0KEHUS;

* pacro3HaBaTh U M300pakaTh HA YEPTEXKAX M PUCYHKAX T€OMETPUUYECKHE
burypsl 1 UxX KOH(GUTYpaIUU;

* HaXOJUTh 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp, TPAAYCHYIO MEpy
yriioB oT 0° o 180°;

* pacro3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO MapasuieenuIe/a;

* CTPOUTH Pa3BEPTKU KyOa U MPSIMOYTOJIBLHOTO NapaljIeNeNnuena;

* ONpPE/ACNATh 1O JUHEHHBIM pa3MepaMm pa3BEPTKU (QUTYpbl JUHEHHBIE
pa3mepsbl camoit PUrypsl 1 HA00OPOT;

* BBIUMCILITh  IUIOLIAZb  NPSAMOYIOJIbHUKA,  Kpyra, IpPsAMOYIOJBHOIO
TPEyrojbHUKa ¥ IUIOMAAXM  (QUryp, COCTaBICHHBIX W3 HHUX, OO0BEM
IPSAMOYTOJIBHOTO MApAIIJIEIEIUIIEAA.

BBINYCKHMK MOJYYUT BO3MOKHOCTh:

* HAYyUYUTbCA BBIUUCIATH OOBEMBI MPOCTPAHCTBEHHBIX TI'€OMETPUYECKHUX
(Guryp, COCTaBJIEHHBIX U3 NPSIMOYTOJIbHBIX MapaJIIeNICIUIIEI0B;



° yFJ'Iy6I/ITL M Pa3BUTh NPCACTABIICHUA O ITPOCTPAHCTBCHHBIX T'COMCTPHUUICCKUX

durypax;
* HAYYUTHCS IPUMEHSATH TIOHATHE PAa3BEPTKHU ISl BBITIOJHEHUS MPAKTHYECKUX
pacy€ToB.
Ilnanupyemsbie pe3yiabTaTsl 104 aereid ¢ OB3
S kiacc
3HATD:
® KJIaCcC CAMHHUIIL, Pa3ps/Ibl B KJIacCE CAMHUIL;
® JIECATUYHBIN cocTaB uncen B npeaenax 1000;
® CIAMHUITEI U3MEPEHHS ITTUHBI, MACCHl BPEMEHH; X COOTHOIICHUS;
e pumckue uudpsi;
e 1poOU, UX BUJIBL;
® BHU/BI TPEYTOJIHHUKOB B 3aBUCHMOCTH OT BEJTMYUHBI YTJIOB U JJINH
CTOPOH.
yMeTh:

BBITOJIHATH YCTHOE CJIOKEHHUE U BhIUMTaHKE yKcen B npenaenax 100
(Bce ciyudan);

YUTaTh, 3aIIUCHIBATH MOJI JUKTOBKY uMcia B mpeaenax 1 000;

CUUTATh, IPUCUUTHIBASL, OTCUUTHIBAS PA3JINYHbBIE Pa3PsIHbIE
enuHuIbl B ipenenax 100;

BBHITIOJIHATH CpaBHEeHHE uncen (Oonbiie-Menbie) B mpeaenax 1 000.

BBHITIOJIHATH YCTHOE (0€3 rmepexo/ia yepes pa3psi) U TMCbMEHHOE
CJI0’KEHHE U BblunTaHue uuceln B npeaenax 1 000 ¢ nocnenyromiei
IIPOBEPKON;

BBITIOJIHATH YMHOkeHue uncna 100, nenenune Ha 10, 100 6e3 ocTaTka
1 C OCTaTKOM,;

BBHITIOJIHATH MPE0Opa30BaHMSI YHCE, TOTYyUYEHHBIX PU U3MEPEHUN
CTOMMOCTH JJIMHBI, Macchl B ripeaenax 1 000;

YMHOXAaTb U JCJIUTb HA OJJHO3HAYHOC YHCJIO,

1oJIy4aTh, 0003HauaTh, CPABHUBATH OOBIKHOBEHHBIE APOOU;



e pelarh IPOCTHIC 3aa4l HA PA3HOCTHOE CPAaBHEHUE YHCEIl,
COCTaBHBIC 33/1a4U B TPU apu(PMETUUECKUX ICHCTBUS;

® yMeTbh CTPOUTH TPEYTOJIBHUK IO TPEM 3aJJaHHBIM CTOPOHAM;
® pasIuyaTh pagnuyc U JUaMeTp.

NPUMEYAHUS

Oo0s13aTesIbHO:

® MPOJIOJKATH CKJIAJIBIBATh U BBIUMTATh YKCIIA, a npeaenax 100 ¢
MIePEX0JIOM Yepe3 JIeCATOK MUCbMEHHO;

® OBJIAJIECTh TAOJUYHBIM YMHOXKECHUEM U JICTICHUEM;
® OmpeAessTh BpeMs Mo yacaM TpeMsi Crioco0amu;

® CaMOCTOSTEIFHO YEPTUTh MPSIMOYTOJBLHUK Ha HETMHOBAHHOM
Oymare.

He o0s13aTebHO:

¢ pcuiaTb HauoOoJee TPYOHLIC CJIy4Yand BbIYUTAHUA YUCCII B IIPCACIIAX

1000
e (510-183; 503 — 138);

e pemath apupMEeTUUECKHE 337291 B JIBA IEHCTBUS CAMOCTOSITEIHHO
(B aBa, TpU ACHCTBUS PEIIATH C TOMOILBIO YUHUTES);

® YEPTUTh TPEYTOJIbHUK MO TPEM JIAHHBIM CTOPOHAM.
6 kiacc
3HATh:
e JnecatnuHblid coctaB yucel B npeaen 1 000 000; pa3psiabl U Ki1acchl;
® OCHOBHOE€ CBOMCTBO OOBIKHOBEHHBIX JIPOOEH;
® 3aBUCUMOCTb MEX]y PaCCTOSIHUEM, CKOPOCThIO U BPEMEHEM;

® pasJIMyYHbIE CIyYyad B3aMMHOTO MOJIOKEHUS MPSIMBIX Ha TIOCKOCTH
U B IPOCTPAHCTBE;

e CBoiicTBa rpaHeit u pedbep kyda u Opyca.
yMeTb:

¢ YCTHO CKJIAJAbIBATH U BBIYUTATDb KPYIJILIC YMNCJId, YATATh, 3alIMCbIBATDH
Ioa AMKTOBKY, OTKJIIAAbIBATE HA CUCTAX,



KaJIbKYJISITOpE, CPaBHUBATH (0OJIbIIIE, MEHBIIIE) YUCIA B Mpeaenax
1 000 000;

YepTUTh HYMEPAIIMOHHYIO TaOJHIly: 0003HA4YaTh pa3psibl U KIIaCChI;
BIIMCHIBATh B HEE YUCJIA; CPABHUBATh; 3aMMCHIBATH YUCIIA,
BHECEHHbIE B TAa0JIUILy, BHE €€;

OKPYTJISATH YKciia 0 JIF0OO0Tro 3alaHHoro paspsiaa B mpeaenax 1 000
000;

CKJIaJIbIBaTh, BEIUUTATh, YMHOXKATh M JICIUTh HA OJTHO3HAYHOE YHCIIO
U KpyrJible aecaTku uncia B npenaenax 10 000, BBIMOJHATH JIeJICHUE ¢
OCTaTKOM;

BBITIOJIHATH MPOBEPKY apU(PMETHUECKUX JIEHCTBUIA; BHITIOTHITh
MUCHbMEHHOE CJI0’KEHUE U BEIYUTAHUE YUCET,

MOJTYYEHHBIX TIPU U3MEPECHHUH JIBYMSI MEpaMH CTOUMOCTH, JITTUHBI U
MAacCCBhI;

CpaBHHUBATb CMCHIAHHBIC YHUCJIA,

3aMCHATDb MCJIKHUC JOJH KPYIIHBIMH, HCIIPABUJIbHBIC I[pO6I/I OCJIbIMHA
nin CMCIIaHHBIMH YHMCJIaMU,

CKJIaAbIBaThb, BBIYUTATD OOBIKHOBEHHBIE I[pO6I/I C OJUMHAaKOBbBIMH
3HaAaMCHATCIISIMMU

pemaTsh IMPOCTHIC 3aJa4 Hd HAXOXKIACHHUC I[pO6I/I OT yucja,
Pa3HOCTHOC U KPAaTHOC CPABHCHHUEC YHUCCII, pC€IIaTb U COCTABJIATH
COCTAaBHBIC 3aa491 Ha BCTPCYHOC JABHMKCHUC ABYX TCII;

YEPTUTH NEPICHINKYIISPHBIC NIPSIMBIE, NTApAIJICIbHBIE NPSIMbIC, HA
3aIaHHOM PACCTOSIHUY;

YCPTUTD BBICOTY B TPCYT'OJIBHUKE,

BBIJICIISITh, HA3bIBATh, IEPECUYNTHIBATH DJIEMEHTHI Ky0a, Opyca.

HNPUMEYAHUA

O053aTeIbHO:

YMETh YUTATh, 3aITUCHIBATH MOJI AUKTOBKY, CPABHUBATH (OOJIbIIE-
Mmenblue) B npenenax 1000 000;

OKPYIJIATH YKUCJIa 10 3aJaHHOI0 paspsaa;

CKJIabIBaTh, BBIYUTATh YMHOXKATh U JACJIUTh Ha OJJHO3HAYHOE YHCIIO
U KpyrJjble aecaTku uncia B npeaenax 10000;



BBIIIOJIHATE YCTHOC CJIOKCHHUEC U BIYMTAHUEC YHCCII B IIPEACIIA 100,

IMHUCBbMCHHO CKJIAJAbIBATbh, BIYUTATh YHUCJIA, ITIOJIYUYCHHBIC IIPHU
HU3MCPCHUHU, CAUHNUI[AMU CTONMOCTH, JJINHBI, MACChI;

YUTaTh, 3AIIUCHIBATH I1OJ] JUKTOBKY OOBIKHOBEHHBIE JPOOHU U
CMEIIaHHBIC YUCIIa, 3HATh BUABI OOBIKHOBEHHBIX IPOOCH,
CpaBHUBATh UX C CIMHULIEH;

y3HaBaTh CIIy4au B3aMMHOTO MOJIOKEHUS MPSIMBIX Ha IJIOCKOCTU U B
IPOCTPAHCTBE;

BBIACIIATH, HA3bIBATh, 3JICMCHTDLI I(Y6a, 6pyca, X CBOMCTBA.



HPUJIOXKEHUE K ITPOI'PAMME

HopMbl o1l1eHKM 3HAHMI, YMEHUI M HABBIKOB, 00Y4al0IUXCSI
MaTeMaTHKe

O]_leHKa NMUCBbMCHHBIX KOHTPOJBbHBIX paGOT Oﬁy‘lalOHIl/IXCﬂ mo
MaTEMaTHKEC.
Omeem oueHueaemcs OMMEMKOU «5», ecau.

pa60Ta BBIINIOJIHEHA ITOJIHOCTBIO,

° B JIOTHYECKHUX PACCYXICHUIX U OOOCHOBAHHMH PEIICHUS HET POOEIOB
1 OIIMOOK;
) B pEIICHUUM HET MAaTeMaTUYeCKUX OIMOOK (BO3MOXKHA OJIHA

HETOYHOCTh, OIIMCKAa, KOTOpas HE SBISIETCA CIEICTBUEM HE3HAHUS WIIU
HEMMOHUMAaHUs y4eOHOTO MaTepuaa).

Ommemka «4)» cmagumcsa @ c1edyiouuUx cayuasx.

o paboTa BBITIOJIHEHA TMOJHOCTHIO, HO OOOCHOBAHHS IIIaroB pPEHICHUS
HEJIOCTaTOYHBI (€CaM yMeHHEe OOOCHOBBIBaTh PACCYXKICHUS HE SBISLIOCH
cHeuaibHbIM 00OBEKTOM MPOBEPKH);

o JOMYIIEHBI OJTHA OIIMOKA MU €CTh JIBa — TPU HEJI0UYETA B BHIKJIAIKAX,
pUCYHKaX, dYeprexax Win Trpadukax (eciaum OSTH BHABI pabOT HE SBISUIUCH
CrieuaTbHbIM 0OBEKTOM MPOBEPKU).

Ommemka «3» cmagumcs, eciu:

° JOMYIIeHOo 0osiee OJHOM OIMOKH WK 00Jiee IBYX — TPEeX HEJI0YETOB B
BBIKJIQJIKAaX, 4YepTexkax Wi rpadukax, HO oOydarouuiics  obOmnagaer
00s13aTEIPHBIMUA YMEHUSIMH T10 TIPOBEPSEMOM TEME.

Ommemka «2» cmagumcs, eciu:

o JOMYIIEHBI CYIIECTBEHHBIC OIUOKH, MOKAa3aBIINE, YTO 00yUYarOIIuics
He 00JaaeT 00sA3aTeTbHBIMU YMEHHUSIMU 110 TAHHOM TeMe B TIOJIHON Mepe.

Ommemka «1» cmasumcs, ecau:



o paboTa mokasasa moJIHO€ OTCYTCTBHE Y 0Oyuaromerocs o0s3aTenbHbIX
3HAHUM M yMEHUH 1O TpoBepseMOW TeMe WIM 3HAa4YMTelbHAas YacTh pPabOThI
BBINOJIHEHA HE CAMOCTOSITENILHO.

Ouenka ycmHvix omeemos 00yuanouuxca no mamemamuke

Omeem oyenusaemca ommemrou «5», eciu yueHukK:

J NOJTHO  pacKpbUl  coJep)kaHHe  MaTepuaia B OObeMe,
PEeyCMOTPEHHOM MPOTPaMMON U y4EOHUKOM;

. U3JIOKUJI ~ MaTepuall TPAMOTHBIM  SI3BIKOM, TOYHO  HCIONB3YS

MATEMAaTUYCCKYIO TCPMHUHOJIOTHMIO W CHMBOJIMKY, B OHpGIIGJIGHHOI;’I JIOTUYECKOM

IIOCJIEIOBATEIbHOCTH;

o MPaBUJIBHO BBIMOJHUI PUCYHKH, YEPTEKHU, TPAPUKH, COMTYTCTBYIOLIUE
OTBETY;

o MIOKa3aJl  YMEHHE  WUIKOCTPUPOBAaTh  TEOPUIO  KOHKPETHBIMU

IIPUMEPAMH, IPUMEHATh €€ B HOBOM CHUTYallMM IIPH BBIIIOJHEHUH MPAKTAYECKOTO
3a1aHUS;

o MIPOJNEMOHCTPUPOBAI  3HAHME  TEOPUM  paHee WU3YYEHHBIX
COITYTCTBYIOLIUX T€M, C(HOPMUPOBAHHOCTh U YCTOMUMBOCTH MCIOIB3YEMBIX MPH
OTBETE YMEHUU U HABBIKOB;

o OTBEYaJI CaMOCTOSTENIbHO, 0€3 HaBOASIINX BOIIPOCOB YUUTEIS;

o BO3MOKHBI OJTHA — IB€ HETOYHOCTH ITPH OCBEILIEHHE BTOPOCTEIIEHHBIX
BOIIPOCOB WJIM B BBIKJIAJIKaX, KOTOPBIE YUEHUK JIETKO MCIIPABWII IOCIIE 3aMEYaHus
YUUTES.

Omeem ouenugaemca ommemkoil «4», eciu yooeiemeopsaem 6 0CHOGHOM
mpedosanuam Ha OYEHKY «5», HO nPpU IMOM umeenm 0OUH U3 HeOOCMAmKOE:

o B U3JIO)KEHUU JIOMYILIEHbl HEOOJbIIME NpOoOebl, HE HCKa3WBIIEEe
MaTeMaTHYECKOE COAEP)KAaHUE OTBETA;

o JONYLIEHbl OOWH — JBa HEAOYEeTa NPH OCBELHICHUM OCHOBHOIO

COJACPIKAaHUA OTBCTA, UCIIPABJIICHHBIC ITOCJIC 3aMCUYAHUA YUUTCIIA,



o JIOTYIIEHbI OMmMOKa Wiau OoJjiee NBYX HEIOYETOB TIPU OCBEIIECHUU
BTOPOCTEINIEHHBIX BOINPOCOB WJIM B BBIKJIAJKaX, JIETKO HCIPABIECHHBIE MOCIE
3aMEYaHUs YUUTEIS.

Ommemka «3» cmagumcs 6 c1e0yruux cayuanx:

o HEIOJIHO PACKPBITO COJEpKaHMe MaTepHalia (CoAep>KaHue H3JI0KEHO
dbparMeHTapHO, HE BCErja MOCIEOBaTEeNbHO), HO MOKa3aHO 00llee MOHUMAHHE
BOIIPOCA U MTPOJIEMOHCTPUPOBAHBI

o YMEHUS, JIOCTAaTOYHBbIE JUIsl YCBOEHHUS IPOTPAMMHOIO MaTepuaia
(onpenenensl «TpeboBaHuUs-

o MU K MaTeMaTH4eCKOM TMOJArOTOBKE Y4YalllMXCs» B HacTOSALIEH
porpamMme o MaTeMaTHKe);

o UMEJIUCh 3aTPyJHEHUS] WM JOMYIICHbl OIIMOKKM B ONpENEICHUU
MaTeMaTUYECKOW TEPMUHO-

o JIOTUHU, YEepPTeXaxX, BBIKJIAJKAX, HCIPABIECHHBIE IIOCJIE HECKOIBKUX
HABOJSIIMX BOIIPOCOB YUH

o TEJs;

o YUYEHHK HE CIIPaBUJICS C MPUMEHEHHEM TEOPUU B HOBOM CUTyalUu MPU
BBINIOJIHEHUH TPAKTH YECKOTrO 3a/JaHMs, HO BBINOJHUI 3aJaHusi 00s3aTeIbHOrO

YPOBHSI CJI0KHOCTH I10 JJAaHHOU TEME;

° MpU JOCTAaTOYHOM 3HAHUHM TEOPETUYECKOr0 MaTeprayia BbISIBICHA
HEJI0CTaTOYHas
o c(hOpMHPOBAHHOCTH OCHOBHBIX YMEHHI U HABBIKOB.

Ommemka «2)» cmagumcsa 6 ciedyiouwux cayuanx:

o HE PACKPBITO OCHOBHOE COJIepKaHNe Y4eOHOro MaTepuara;

o OOHapyXEHO HE3HAHHE YYCHUKOM OOJIbIlIeH WM Hanbojee BaKHOM
YacTH y4eOHOTo MaTepuarna;

o JOTYIIEHBI OMMUOKH B ONPEACIICHUN TIOHSTHI, TIPU HUCIOJIH30BAHUU
MaTE€MaTUYeCKOM TEPMUHOJOTUU, B PHUCYHKaxX, 4Yeprexax WM rpadukax, B
BBIKJIQJIKaX, KOTOpPbIE HE HMCHPABIICHbI MOCJE HECKOJbKUX HaBOJSALIUX BOIPOCOB

YUUTENS.



Ommemka «1» cmasumcs, ecu:

o YUYEHHK OOHApYKWJI MOJHOE HE3HAHWE W HEMOHUMAaHUE H3y4yaeMOTro
y4eOHOro maTepualia Wi HE€ CMOI OTBETUTh HHM Ha OJWH W3 IOCTaBIECHHBIX
BOITPOCOB I10 U3yYEHHOMY MaTepHally.

Oowaa knaccugpukayua owtuooK.

IIpn oneHKe 3HAHWI, YMEHHM U HABBIKOB yYAIIMXCSl CIEAYET YUYUTHIBATH BCE
omunOku (TpyObIe U HETPYObIC) U HETOUETHI.

I'pyovimu cuumaromen omuoKu:

o HE3HAHWE OIPEACIICHUS OCHOBHBIX TIOHSTHM, 3aKOHOB, IPaBHII,
OCHOBHBIX TIOJIOKEHUH TEOpHH, HE3HaHWe (HOpMyJ, OOIMICTIPUHSATHIX CHMBOJIOB

0003HaYCHUH BCJIMYMWH, CINHHUI] UX U3MCPCHUA,

° HE3HAHWE HAMMEHOBAHUH ¢IMHUI] H3MEPCHHUS;

° HEYMECHHE BBIICITUTH B OTBETE TIIABHOE;

° HEYMEHHE MPUMEHSTh 3HAHUS, AJITOPUTMBI JIJIs PEIICHUS 3a1a4;

° HEYMEHHE JIeJIaTh BBIBOIBI U 00OOIICHHUS;

° HEYMEHHUE YATATh U CTPOUTH TPaPuKH;

° HEYMEHHUE TIOJB30BAaThCS  TMEPBOMCTOYHMKAMH, YyYEOHUKOM U
CIIPaBOYHUKAMU;

° MOTEPS KOPHS UM COXPaHEHUE TTOCTOPOHHETO KOPHSI;

o otOpaceiBaHuE 0€3 0OBSICHEHUI OJTHOTO U3 HUX;

° PaBHO3HAYHBIC M OIITUOKU;

° BBIYUCIIUTENLHBIE OIINOKHU, €CJIH OHU HE SABISIOTCS OIMMCKOIL;

° JIOTUYECKHUE OITHOKH.

K neepyovim owubxam cnenyer OTHECTH:

° HETOYHOCTh  (POPMYJIMPOBOK, ONPEIEICHUN, NOHITHI, TEOpuH,
BBI3BAHHASl HEIMOJHOTOM OXBaTa OCHOBHBIX IPHU3HAKOB ONPEACISIEMOTO MOHSTHUS
WJIM 3aMEHOM OJTHOTO - IBYX M3 OTHUX IIPU3HAKOB BTOPOCTEIIEHHBIMU;

o HETOYHOCTH rpaduka;



L4 HepaHI/IOHaIIBHHﬁ MCTOZA pPCHICHHA 3aJadu WIKW HCIOCTATOYHO
HpOI[YMElHHBIﬁ IIJIaH OTBCTA (HapymeHHe JJOT'KH, ITIOIMCHA OTACIIbHBIX OCHOBHBIX

BOIIPOCOB BTOPOCTEIICHHBIMHU );

o HEpalMOHAJIbHBIE METOAbl PabOThl €O CIPAaBOYHOM W JpPYyrou
JIATEPATYPOHU;
o HEYMEHHUE PellaTh 3a/1a4H, BHIIIOJIHATD 3aJaHUs B OOIIEM BU/IE.

Heoouemamu aBnsiorcs:
° HepallMoOHaJIbHBIC TPUEMbl BBIYUCICHUN U TPE0OPa30BaHMIA;

o HEOpE)KHOE BBINIOJHEHUE 3aMKUCEH, YEPTEKEN, CXEM, TPadUKOB.



