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IIVIAHUPYEMBIE PE3YJIBTATBI OBYYEHMUS 110 KYPCY «MATEMATHUKA»

1 KITACC

JInyHOCTHBIE:

YV yuaweeocs 6yoym cpopmuposarv:

HayajgbHble  (2JIEMEHTapHbIE) NPEICTaBICHHUS O CaMOCTOATEIBHOCTH M JIMYHOHN
OTBETCTBEHHOCTH B Ipoliecce 00y4eHUs] MaTeMaTHKe;

HayvaJbHbIE MTPEICTABICHHS O MATEMAaTUYECKUX CIIOCO0AX MO3HAHUS MUPA;

HayaJibHbIE MTPEICTABICHUS O [EJIOCTHOCTH OKPYKAIOILIEr0 MUPA;

IIOHUMAHHUE CMBbIC/Ia BBIIIOJHEHUS CAMOKOHTPOJS U CaMOOLIEHKHM pe3yJIbTaTOB CBOEH
yueOHOM JeqaTeabHOCTH (HadaldbHBIA 3Tam) M TOrO, YTO yCIHeX B y4eOHOH IesTeNbHOCTH B
3HAUUTEJILHON Mepe 3aBUCUT OT CaMOI0 y4allerocs;

MPOSIBIICHUE MOTHUBALIMM Y4eOHO-TI03HABATEIbLHONW NIEATEIbHOCTH U JMYHOCTHOTO CMBICTA
yUYCHHSI, KOTOpbIE 0a3UPYIOTCS HA HEOOXOAMMOCTH MOCTOSTHHOTO PACIIUpPEHUs 3HAHUN JUIs
pellIeHrs HOBBIX Y4eOHBIX 3a/1a4 U Ha HHTepece K yueOHoMy npeamery «MaTtemaTtukay;
OCBOEHHME IIOJIOXKUTEIBHOTO U IO3UTUBHOIO CTUJIS OOIIEHUS CO CBEPCTHUKAMH U
B3POCJIBIMH B IIKOJIE U JOMA.

Yyawutics nonyuum 603mMoHcHOCMb 0151 POPMUPOBAHUSL:

OCHOB BHYTPEHHEH MO3UIIMU YYCHUKA C TIOJIOKHUTEIBHBIM OTHOIIIEHUEM K IIKOJIE, K YIeOHOH
NESATCIILHOCTH, a WMEHHO: TIPOSBICHUS IIOJOXHUTEILHOTO OTHONICHHS K yd4eOHOMY
npeamery «MareMaThka», YMEHHUS OTBEYaTh HAa BONPOCHI yuuTens (yd4eOHHKa),
y4acTBOBaTh B Oecefax M JUCKYCCHSIX, PA3IMYHBIX BHJAX JCATECIHLHOCTH; OCO3HAHUS CYTH
HOBOM COIIMAJBHON pOJNM YYCHHWKA, NPUHITHSA HOPM U TMPaBHJ IMIKOJBHOW JKU3HW,
OTBETCTBEHHOTO OTHONICHHS K YPOKaM MAaTeMAaTHKH (€KEIHEBHO OBITh TOTOBBIM K YPOKY,
OepeKHO OTHOCUTHCS K Y4eOHUKY U pabodeil TeTpaan);

y4eOHO-TI03HABATEILHOTO HHTEPEca K HOBOMY Y4€OHOMY MaTepHaay M Croco0aM pemieHHs
HOBBIX YYCOHBIX M MPAKTHYCCKUX 33134,

CIIOCOOHOCTH K CAMOOIICHKE Pe3yJIbTaTOB CBOCH y4eOHOU JeSTCILHOCTH.

MeTanpe)]MeTHLIe:

PeryasiTuBHblie:
Yuawuiica nayuumcs:

MOHUMATh U MPUHUMATh Y4eOHYIO 3a7ady, IMOCTABICHHYIO yYUTENeM, Ha Pa3HBIX JTarax
o0y4eHus;

MMOHUMATh U IPUMEHATH MPEIOKEHHBIE YUUTENIEM CIIOCOOBI pelieHus ydeOHo 3a1auu;
MIPUHUMATH TUTaH JEHCTBUI JIJIS pEIICHHSI HECIIOXKHBIX YIeOHBIX 33714 U CJICJIOBATh EMY;
BHITIONHATh MO/ PYKOBOJCTBOM y4yUTeNls Yy4yeOHblE JEHCTBHS B TMPAKTUYECKOH U
MBICJIUTENILHON (hopMeE;

OCO3HABaTh Pe3yibTaT y4eOHBIX JCHCTBHI, ONMUCHIBATh PE3YNbTAThl ACHCTBHMA, UCTIOIB3YS
MaTEeMaTHYECKYIO TEPMUHOJIOTHIO;

OCYIIECTBISATH MOLIArOBBIM KOHTPOJIb CBOUX JIEHCTBUM MO PYKOBOJICTBOM YUUTEJIS.

Yuau;uﬁc;z noJjydunt 603mMOHNCHOCMb HAYYUMbCA.!

MIOHUMAaTh, IPUHUMATD U COXPAHATH PA3IUYHbIC y4eOHO-1103HABATEIbHbIC 3a/1aUH;
COCTaBJIATH IJIaH ACUCTBUM JUISl peIIeHUs HECIOKHBIX YUeOHBIX 3aa4, IPOroBapuBas
IIOCJIEI0BATEILHOCTD BBINIOJHEHUS IEHCTBU;

BBIJIEJISITh U3 TEMBI YPOKA U3BECTHBIE 3HAHUS U YMEHMUS, ONIPEAENIATh KPYT HEU3BECTHOTO 11O
M3y4aeMou Teme;

(buKcUpoBaTh 10 X0y YPOKa U B KOHIIE €Tr0 YAOBIETBOPEHHOCTH/HEYAOBIETBOPEHHOCTD
cBoel paboToi Ha ypoke (C IOMOIIbI0 CMAMIMKOB, Pa3HOLBETHBIX (PUIEK M MTPOUUX
CPEICTB, MPEAJIOKEHHBIX YUUTENIEM), a/IEKBAaTHO OTHOCUTHCSI K CBOUM ycIleXaM U



HCYCIICXaM, CTPEMUTHCA K YIIYUIICHUIO PE3YyJibTaTa HA OCHOBC IO3HABaTEIbHOU U
JUYHOCTHOU pedIIeKCUH.

Ilo3naBaTenbHbIE:
Yuawuiica nayuumcs:

MOHMMAaThb MW CTPOUTH TPOCThie MoAenud (B (QopMe CXEeMaTUYECKHX PpPHUCYHKOB)
MaTeMaTHYECKUX MOHITUH U UCIOJIb30BATh UX P PEIIEHUH TEKCTOBBIX 3ajiay;

MOHMMaTh M TOJKOBATh YCJOBHBIE 3HAKM W CHMBOJIBI, UCHOJBb3yeMble B YUEOHHKE IS
nepefaun uHpopManuu (yCIOBHbIE O0O3HAUYEHHUs, BBIACICHHUS LBETOM, O(GOpPMIICHHE B
paMKu U 1p.);

IIPOBOJIUTh CpaBHEHHE OOBEKTOB C LEJNbIO BBIACICHUA HX pa3Ivuuii, pa3iauyarb
CYIIECTBEHHBIE U HECYIIECTBECHHBIEC IPHU3HAKHY;

OIIpeNIeNIATh 3aKOHOMEPHOCTh CIIeI0BaHMsI OOBEKTOB U HCHOJIb30BATh €€ Ui BBIIOJIHEHUS
3aJJaHuS;

BbIOMpPATh OCHOBaHUS Ul KJIACCU(PHUKALMU OOBEKTOB U MPOBOAMTH MX KIIACCH(DUKAILIHIO
(pa3buenne 0ObEKTOB Ha TPYIIIBI) 10 33IaHHOMY WM YCTAaHOBJICHHOMY IPU3HAKY;
OCYILLIECTBIISATh CUHTE3 KaK COCTAaBJIEHHUE LIEJIOT0 U3 YacTel;

MMETh HadaJlbHOE MPEJACTABICHHE O Oa30BbIX MEXIPEAMETHBIX MOHATUAX: YHCIIE,
BEJIMYMHE, T€OMETPUUYECKON (urype;

HaXO/JWUTh W YHTaTh WH(POPMALHUIO, MPEICTABICHHYIO DPAa3HBIMH crocodamu (y4eOHUK,
CIPAaBOYHMK, ayIMO- ¥ BUJIEOMATEepUalIbl U JIp.);

BBIJICJIATh U3 TPEAJIOKEHHOTO TeKCTa (PUCYHKa) WH(GOPMAIMIO 1O 33JaHHOMY YCIIOBHIO,
JIONOJIHATD €10 TEKCT 3a/1a4M C HEeJOCTAlOIIMMU JaHHBIMM, COCTABJIATH IO HEl TEeKCTOBBIE
3aJ]auu C pa3HBIMHU BOIIPOCAMU M PEIIATh HX;

HaXOJUTh U OTOMPATh U3 Pa3HbIX HCTOYHUKOB UH(OPMAIUIO 110 33/1aHHON TeMe.

Yuau;uﬁc;z noJjiydunt 603MOHNCHOCMb HAYYUMbCA.

[IOHUMATbh U BBINOJIHATH HECJIOXKHBIE 0000IIEHNS U UCIIOIb30BaTh UX Ul IOJIYYEHUs HOBBIX
3HAHUI;

yCTaHaBJIMBaTh MaTE€MaTHYECKHE OTHOILEHHS MEeXIy OOBbEKTaMM W TpynnamMu OOBEKTOB
(IpakTUYECKU U MBICIEHHO), (UKCUPOBATh 3TO B YCTHON (opMe, UCIOJIb3YsI OCOOEHHOCTH
MaTeMaTHYeCKOM peuu (TOYHOCTh U KPAaTKOCTh), U Ha IOCTPOEHHBIX MOJEIIX;

MIPUMEHSTD [TOJIyY€HHbIE 3HAaHUSI B U3MEHEHHBIX YCIIOBUSX;

OOBSICHATh HalJeHHBIE CIOCOOBl JEHCTBMI NpH pelIeHHMM HOBBIX YYEOHBIX 3a7ay U
HaXOJUTh CIIOCOOBI UX pelIeHUs (B MPOCTEHIINX CIydasx);

BBIJICNIAT U3 MPEATI0KEHHOTO TeKCTa MH(POPMAIIHUIO 110 33/1aHHOMY YCIIOBHIO;
CHUCTEMAaTHU3HpPOBaTh COOpPaHHYIO B pe3yJbTaTe€ PACIIMPEHHOIO IMOUCKAa HH(POPMALUIO U
MPEJCTABIATH €€ B MPeIokKEHHOM popme.

KoMMyHuKaTUBHBIE:
Vuawuiicsa nayyumcsa:

3a/1aBaTh BOIPOCHI U OTBEYATh HA BOIIPOCHI NAPTHEPA;

BOCIIPUHMMATh W OOCYXXJaThb pa3iMyHble TOYKH 3pPEHUS U MOJXOAbl K BBIIOJHEHUIO
3a/1aHMs, OLICHUBATh UX;

YBaXUTEIBHO BECTH AUAIIOT ¢ TOBAPUILAMU;

MPUHUMATh y4acTHe B paboTe B Mape U B IPYIIIE C OJHOKIACCHUKAMU: ONPEENsITh 001e
1enu paboThl, HamMeyaTh CIOCOObI MX JIOCTMIKEHUS, paclpeiessTh pPOJId B COBMECTHOU
NeSITeIbHOCTH, aHAIM3UPOBATh X0 U PE3yJIbTaThl MIPOJIEIaHHOMN pabOThI MO PyKOBOJICTBOM
YUUTEIIS;

MOHMMAaTh M MPUHUMATh dJEMEHTApHble TMpaBuia pabOTbl B TpyMIeE: NPOSBIATH
NI00pOo’KeNnaTeIbHOe  OTHOLIEHHE K  CBEpCTHMKAM, IMPUCIYIIUBAaTbCs K  MHEHHIO
OJIHOKJIACCHHUKOB U TIP.;

OCYILIECTBIATH B3aUMHBII KOHTPOJIb M OKa3bIBaTh HEOOXOIMMYIO B3aUMHYIO ITOMOIIIb.

Yttau;udc;z noJjiydun 603MOMNCHOCMb HAYYUMbCA.!



MPUMEHATh MAaTEMAaTUUYECKUE 3HAHUSI U MATEMATHYECKYI0 TEPMUHOJIOTHIO MPU H3JI0KEHUU
CBOETO MHEHHUS | MpeJIaraéMbIX ClIOCOOO0B ICHCTBUM;

BKJIFOUAThCS B JHMANIOT C YYHTEJIEM M CBEPCTHHKAMHU, B KOJUICKTHBHOE OOCYKICHHE
po06ieM, IPOsBISATh HHUIIMATUBY U aKTUBHOCTH B CTPEMJICHUH BBICKA3bIBATHCS;

ClIymiath TapTHEpa MO OOMIEHUIO (IEATEIBHOCTH), HE IepeOuBaTh, HE OOpHIBATH Ha
MOJIyCIIOBE, BHUKATh B CMBICI TOTO, O Y€M FOBOPUT COOECETHUK;

WHTETPUPOBATHCSI B TPYIIY CBEPCTHUKOB, IMPOSIBIATH CTPEMJICHHE JAAUTh C
co0eceTHUKaMH, He IGMOHCTPUPOBATh MMPEBOCXOJICTBO HAJl APYTUMH, BEKIUBO O0IIATHCS;
apryMEHTHUPOBAHHO BBIpAXaTh CBOE MHEHUE;

COBMECTHO CO CBEpCTHHUKAMHU peliaTh 3ajady TpynmnoBoll paboTsl (paboTel B mape),
pacnpenenats GyHKIUU B TpyIie (Tape) mpy BLIMOTHCHUH 33aJJaHUH, TPOCKTA;

OKa3bIBaTh MIOMOILb TOBAPUIILY B CIIy4asX 3aTPYIHECHHUS;

MPU3HABATh CBOM ONIMOKH, O3BYYMBATh HMX, COTJIANIATHCS, €CIM HA OIMMOKUA YKa3bIBAIOT
Apyrue;

yHOTpeOJISITh BEAJIMBBIE CJIOBA B clydae HenpaBoThl: «M3BuHM, noxanyicray, «[Ipoctu, s
He xoTeln Tedst 0ouneTs», «Cnacubo 3a 3aMevaHue, 5 ero 00s3aTeNbHO YUTY» U JIp.

IlpexmeTHbIe:

UMCJIA 1 BEJIMYNHBI
Yuawuiica nayyumcsa:

CUHTATh Pa3IMYHbIE OOBEKTHI (NIPEIAMETHI, TPYMIbI MPEIMETOB, 3BYKH, JIBH)KCHHS, CIIOTH,
ClIOBa U T. I.) M YCTaHAaBJIMBATh MOPSAKOBBIA HOMEpP TOTO WJIM HHOTO IpeaMeTa MpH
YKa3aHHOM IOPSAKE CUETa;

YUTaTh, 3aMIUCHIBATh, CPABHUBATH (UCIIOJIBb3Ys 3HAKH CPABHEHUS «>», «<», «=», TEPMHUHBI
«PaBEHCTBO» U «HEPABEHCTBO») U YIOPSAI0UMUBATH Ynciia B mipeaenax 20;

OOBSCHATH, KaK 00pa3yIOTCs YKcia B UUCIOBOM sy, 3HaTh MecTo uncia 0; 00BACHATh, KakK
00pa3yroTCsl YUClIa BTOPOTO JIECATKA W3 OJHOTO JIECATKA W HECKOJNBKUX CIHHHI[ U YTO
o0o3HavaeT Kaxkaas nudpa B UX 3aMUCH;

BBITIOJIHATH ACHCTBUSA, IPUMEHSS 3HAaHUS 110 Hymepamuu: 15+ 1, 18 — 1,10 + 6, 12 — 10, 14
pacro3HaBaTh IOCJIEIOBATEILHOCTh YHCEJN, COCTaBJIEHHYIO IO 3a/JlaHHOMY IPaBHILY,
yCTaHaBJIMBATh MPaBUJIO, IO KOTOPOMY COCTaBJE€HA 3aJaHHasl MOCIEI0BATEIbHOCTh YUCEI
(yBenuueHrWe WM YMEHBIIEHHE 4YHCIa Ha HECKOJIbKO enuHuil B mpeaenax 20), u
MPOJOJIKATH €€;

BBITIOJIHATH KJIACCU(DHUKAIIUIO YHCEII 1O 3aJaHHOMY WJIM CaMOCTOSITEIbHO YCTaHOBJICHHOMY
MIPU3HAKY;

YUTaTh M 3aMKMCHIBATh 3HAYCHUS] BEIWYUHBI JUIMHBI, HMCMOJb3YsSd H3YYCHHBIC €IHMHUIIBI
M3MEPEHUS 3TON BEIMYUHBI (CAHTHUMETP, ACLIUMETP) U COOTHOIICHHE MEXIY HUMH: 1 1M =
10 cm.

yqau;mlc;l noxydunt 603MONCHOCMb HAYYUMbCAL.

BECTHU CUET JIECITKAMU;
000011aTh ¥ pacHpOCTPaHATh CBOMCTBA HATYpPAIBHOTO Psijia YKceln Ha yucia, 6omibiue 20.

APUOMETHUYECKUE JENCTBUS. CJIOXXEHUE U BBIYUTAHUE
Yuawuiicsa nayyumcsa:

MMOHUMATh CMBIC]T apU(METUUECKUX JCHUCTBUHN CIIOKEHUE W BBIYUTAHWE, OTpakaTh 9TO HA
CXeMax W B MaTEeMaTHMYECKHUX 3aIlMCsIX C MCIOJIb30BAaHHMEM 3HAKOB JCHCTBHN W 3HaKa
PaBEHCTBA;

BBITIONHSATH CIIOKEHUE W BBIUUTAHUE, UCIIONB3Ys OOMIMA mpuéM nmpuOaBiIeHUs (BHIUMTAHUS)
M0 YacTSM; BBIMOJHATH CIOXXEHHE C TPUMEHEHHEM TEePEeMECTHTEILHOTO CBOWCTBA
CJIOKECHUS,

BBITIOJTHATh BBIUUTAHUE C WCIOJIb30BAHWEM 3HAHHS COCTaBa YHCEN M3 JIBYX CJIaraeMbIX H
B3aMMOCBSI3U MEXK/y CIOKEHUEM U BhIYMTaHueM (B mpeaenax 10);



*  OOBSCHATH NPUEM CIIOKEHUS (BBIUUTAHMS) C IEPEXOJIOM uepe3 pa3psia B npeaenax 20.
Yuawuiics nonyuum 603moicHOCMb HAYUUMbCA!

*  BBINOJHATH CIO0KEHUE U BEIYMTAHUE C IIEPEX0JIOM Yepe3 JIecATOK B npenenax 20;

* Ha3bIBaTh YMCJIA U PE3YJbTAT IIPU CI0KEHUU U BBIUNTAHUU, HAXOJUTh B 3aIIUCH CIOXKEHUS U
BBIYMTAHUS 3HAUEHUE HEU3BECTHOIO KOMIIOHEHTa (110100pOM);

* IPOBEPATh U UCHPABIIATH BBIIIOJIHEHHbIE ICHCTBHUS.

PABOTA C TEKCTOBbIMU 3ATAYAMU
Yuawuiica naywumcs:

* pewath 3a7auu (B 1 geiicTBUE), B TOM YHCIIE U 33/1a4d IPAKTUUYECKOTO COAECPKAHUS;

®  COCTaBJIATH [10 CEPUM PUCYHKOB PACCKa3 C MCIIOJIb30BAHUEM MaTEeMaTHUYECKUX TEPMHUHOB;

* OTJIMYaTh TEKCTOBYIO 3a/auy OT paccKa3a; JIOMNOJHATh TEKCT J0 3a/1a4d, BHOCUTh HY)KHbIE
W3MEHEHMS;

* yCTaHaBIMBaThb CBS3b MEX]Yy JaHHBIMHU, IPEACTABICHHBIMU B 33Jaye, U MCKOMBIM,
OTpakaTb €€ Ha MOJEJSX, BEIOUPATh U OOBSCHATh apu(pMETHUECKOE ACHCTBUE [Tl PEIICHUS
3a/1a4y;

*  COCTaBJIATH 3a/1a4y IO PUCYHKY, [10 CXEME, 10 PELICHUIO.

Yuawuiicsa nonyuum 603mMo4CHOCMb HAYUUMBCA.!

®  COCTaBJIATH Pa3IMuHbIC 331a4H 110 MIPeJIaraéMbIM CXeMaM M 3alHUCsAM PEeIICHUs;

*  HaXOJUTb HECKOJBbKO CIIOCOOOB pEIICHUs OAHOM U TOH K€ 3aaul U OOBSCHATH UX;

* OTMeuYaThb M3MEHEHHUS B pELICHUM IpPU HU3MEHEHHU BOIIpOCca 3aJauyd WM e€ YCIOBUA U
OTMEeYaTh U3MEHEHMS B 3a/1a4€ NPU U3MEHEHUU €€ pPelleHus;

* pemiath 337a4M B 2 NEHCTBUSA;

* [IPOBEPATH U UCIPABIISTH HEBEPHOE PEILICHUE 3aauH.

ITPOCTPAHCTBEHHBIE OTHOINEHUA.TEOMETPUYECKHUE ®UI'YPBI
Yuawuiica nayuumcea:

* [IOHUMaTb CMBICJ CJIOB (CJ€Ba, CIpaBa, BBEPXY, BHU3Y M JIp.), OMUCHIBAIOLIMX IOJOXKEHUE
IpeiMeTa Ha IUIOCKOCTH M B IPOCTPAHCTBE, CIIEOBATh MHCTPYKLMH, OIHCHIBAIOLIEH
MI0JIOKEHHE NPEMETa Ha IIOCKOCTH;

* ONKCHIBAaTh B3aMMHOE PACIIOJIIOKEHHUE MPEAMETOB Ha IUIOCKOCTH M B IPOCTPAHCTBE: CIIEBA,
crpaBa, JeBee, IIpaBee; BBEPXY, BHU3Y, BbIIIE, HUXKE; NIEPe], 38, MEXKIY U JIp.;

* HaxOOUThb B OKPYXKAIOIIEM MHUpPE NpeaMeTshl (YacTH MpeIMEeToB), uMeromue Gopmy
MHOTOYTOJIbHUKA (TPEYroJIbHUKA, YEThIPEXYTOJIbHUKA U T. [1.), KPYTa;

* pacro3HaBaTh, Ha3bIBaTh, U300pakaTh reoMeTrpuueckue (Gpurypsl (Touka, JUHHUH, MpsMasd,
OTpPE30K, JIy4, IOMaHasi, MHOTOYTOJIbHUK, KPYT);

* HaXOJUTh CXOJICTBO M pa3iNune TeoMeTpuyeckux puryp (mpsimasi, OTpe3oK, JIyd).

Yuawuiica nonyuum eozmoorcnocmo nayuumocs:

*  BBLIEJATH U3YUYEHHbIE QUTYpPHI B O0Jiee CIOXKHBIX PUTYypax (KOJIMUYECTBO OTPE3KOB, KOTOPHIE
00pa3yloTCs, €clIM Ha OTpe3Ke MOCTaBUTh OJIHY TOUKY ([IBE TOUYKHM), HE COBIIAIOLINE C €T0
KOHIIAMH).

I'EOMETPUYECKUE BEJIMYMHDBI
Yuawuiica nayuumcs:

*  U3MEpAThH (C MOMOIIBIO JIMHEHKHN) U 3alMChIBaTh AJIUHY (IIpeIMeTa, OTpe3Ka), MCIONIb3Ys
M3Y4YEHHBIE €IMHULIbI JUTUHBI (CAHTUMETP U JICLIUMETP) U COOTHOIICHUS MEXAY HUMH;

*  YEpPTUTH OTPE3KH 3aJJaHHOH JUTMHBI C TOMOIIbIO OLU(PPOBAHHOMN TMHEUKH;

* BbIOMpATh €IMHUILY JUIMHBI, COOTBETCTBYIOUIYIO U3MEPSEMOMY IIPEIMETY.

Yuawuiica nonyuum 603mooicHocms Hayuumvca:
* COOTHOCHTb M CpaBHHMBAaThb 3HAYEHUS BEJIMYMHBI (HAIpHUMEp, pacroiaraTb B MOPSIKE
yObIBaHUs (BO3pacTaHusl) 3HaYCHUs JIUHBL 1 1M, 8 cM, 13 cm).
PABOTA C UHOOPMAILIMEN
Yuawuiica nayuumes:
*  YUTaTh HEOOJBIINE FOTOBBIE TAOIUIIBL;
® CTPOUTH HECIIOKHBIE LIETTOUKH JIOTHYECKUX PACCYkKIECHUI;



*  ONpEAENATh BEPHBIE JIOTMUECKHUE BBICKA3bIBAHUS 110 OTHOLIEHHUIO K KOHKPETHOMY PUCYHKY.
Yuawutics nonyuum 603mMoxicHOCMb HAYYUMbCA.
*  OIpEeNeNATh MPABHIO COCTABJICHUS HECIOKHBIX TAOJUI[ U JONOJHATH MX HEJOCTAIOIIUMHU
3JIeMEHTaMU;
* TPOBOJUTH JIOTHYECKUE PACCYXICHUS, YCTAHABIUBAS OTHOLICHHUS MEXIy OOBEKTaMH U
(bopMynupys BHIBOJBI.
K xonny o0ydenus B 1 ki1acce yyauuecst 10JKHbI:
NMOKA3bIBATh:
* [peaMeT, pacloJIOKEHHBIH JieBee (IpaBee), BhIlIe (HMKE) TAaHHOTO MpeaMeTa, Haj (1o, 3a)
JTAHHBIM TIPEIMETOM, MEX]Y IBYMS MPEIMETaAMU;
* ygpycna ot 1 10 20 B mpsiMoM 1 0OpaTHOM TIOPSIIKE;
* ypucno, 6oJpiie (MEHbIIE) JAHHOTO Ha HECKOJIBKO €IUHUII;
*  ¢urypy, n300paXEHHYIO Ha PUCYHKE (KPYT, TPEYTrOJbHUK, KBAIPaT, TOUYKA, OTPE30K);
BOCIPOM3BOAUTH B NAMSTH:
*  pe3ysbTaThl TAOJMYHOTO CIOKEHUS ABYX JIOOBIX OJTHO3HAYHBIX YHCEN,
* pe3ynbTaThl TAOJUYHBIX CIy4yaeB BIYUTaHUS B npeaenax 20;
pa3jinyarThb:
* yucno u uudpy;
*  3HAKW apUPMETHUYECKHX NCHCTBHH («+», «—»);
*  MHOTOYIOJbHUKHU: TPEYTOJIbHUK, KBAAPAT, MPSIMOYTOJIbHUK;
CPAaBHUBATh:
* MpeIMETHI C IENIbIO BBISBICHUS B HUX CXOJICTBA U PA3INUUs;
* mpexMeTsI o Gopme, pazmepam (OOJbIIIe, MEHBIIIE);
* JIBa YKCJIA, XapaKTepU3ys Pe3yabTaThl CPABHEHHSI CIIOBAMH «OOJIbIIIEY, «MEHBIIEY, «OOIbIIe
Ha ...», MEHBbIIE Ha ...»;
HCIO0JIb30BATH MOJ1eJ U (MOAeIHMPOBATH Y4eOHYI0 CUTYAIMI0):
* BBIKJIQJBIBATh WM W300paxarh (UINKKA I BBIOOpa HEOOXOIUMOro apu(pMeTHYecKOro
JEHCTBUS MPU PELICHUH 3a/1a4;
pemiaTh y4eOHbIe M NPAKTHYeCKHe 3aJa4H:
* BBJICTATh M3 MHOXKECTBA OJIMH WM HECKOIBKO TPEIMETOB, OONaJalonMX WIH He
o0Jaaronux yKka3aHHbIM CBONCTBOM;
* IIepecUUTHIBATh MPEIMETHI U BHIPAXKATh PE3YJIbTAT YUCIIOM;
* Ompenenatb, B KAaKOM U3 JIByX MHOXECTB Oouibllie (MEHbIIE) MPEAMETOB, CKOJIbKO
IIPEIMETOB B OJJHOM MHO>KECTBE, CKOJIBKO B IPYTOM;
* pemaTh TEKCTOBbIE apuU(METHYECKHe 3aladyd B OJHO JEWCTBHE, 3alUCBIBATh pELIECHUE
3aJjauy;
*  BBINOJHATH TAOJUYHOE BEIUNTAHUE U3YYCHHBIMH MTPUEMaMH,
*  U3MEpATH JAIMHY MIPeIMETa C IOMOLIbIO IMHEHKH;
*  u300pa)kaTh OTPE30K 3aJaHHOU JITTUHBI;
* YyTaTh 3alMCaHHbIe MUPpPaMU YMCIa B Ipeenax JBYX JECATKOB U 3alUCBhIBaTh LU(PpaMu
JaHHbBIE YHCIIA.
Yuamuecs 10/1KHbI HCII0JIb30BATH NPHOOPETEéHHbIE 3HAHUSA U YMEHHS B IPAKTHYECKOI
NAeATeJJbHOCTH U NOBCEeIHEBHOM KU3HHU JJI5:
* OpHEHTUPOBKHM B OKpPY)KAIOLIEM IPOCTPAaHCTBE (IUIAHUPOBAHUE MaplIpyTa, BBHIOOP MyTH
JBUKEHUSI U P.);
* CpaBHEHHM U YNOPAJOYCHHS OOBEKTOB MO pa3IMYHBIM MpPU3HAKAM: JJIMHE, IUIOIAAH, Macce,
BMECTUMOCTH;
*  peIlIeHUus 3aj]ay, CBI3aHHBIX C OBITOBBIMH >KU3HEHHBIMU CUTyallUsIMU (TIOKYTIKa, U3MEPEHHUE,
B3BEIIMBAHUE U JP.);
* OILICHKHM pa3MepOB IPEAMETOB Ha Ijas;
*  CaMOCTOSITENIbHON KOHCTPYKTOPCKON JEATEIbHOCTH (C YUETOM BO3MOMXKHOCTEN MPUMEHEHUS
pa3HBIX TEOMETPUUECKUX (pUryp).



2 KIIACC
JInyHOCTHBIE:

VY yuamerocs OyayT chopMUPOBaHBI:

IIOHMMaHHUE TOTO, YTO OJIHA U Ta XK€ MaTeMaTUyecKas MOJEIb OTPa)XaeT OJHU U TE XKe
OTHOIICHUS MEXIY Pa3IUYHBIMU O0BEKTaMU;

JJIEMEHTapHbIE YMEHHUS B IPOBEIEHUU CAMOKOHTPOJS M CAMOOLIEHKH PEe3YJIbTaTOB CBOEH
y4eOHOM e TeIbHOCTH (ITOYPOYHO U IO pe3yabTaTaM U3y4eHHs TEMBI);

9JIEMEHTAPHBIE YMEHUS CaMOCTOSITEJIbHOTO BBINIOJHEHUS pabOT W OCO3HAHUE JHMYHOU
OTBETCTBEHHOCTH 3a MPOJICIaHHYIO paboTy;

JJIEMEHTapHbIE TpaBUiia OOIICHUs (3HAHUE TPABUJ OOIIECHUS U UX TPUMEHEHUE);
HayaJlbHbIE TPEACTABICHUS 00 OCHOBAX TPAXKAAHCKOW MIESHTHUYHOCTH (Yepe3 CHCTEMY
oIpeAeNEHHBIX 3aJaHUN U YIIPa)KHEHUN);

YBa)KCHHE CEMEWHBIX LIEHHOCTEH, MOHMMaHHE HEOOXOAMMOCTH OEpeKHOro OTHOLICHHS K
IIPUPOJIE, K CBOEMY 3[J0POBBIO U 3/JOPOBBIO APYTUX JIIOJEH;

OCHOBBI MOTHUBAIIUM y4EOHOH NEATEIBHOCTH U JUYHOCTHOTO CMbBICIA yY€HUs, TIOHUMaHHE
HEOOXOMMOCTH PACIIMPEHUsI 3HAHUM, UHTEpEC K OCBOCHHIO HOBBIX 3HAHUW M CIIOCOOOB
NEMCTBHI; MONTOKUTEIEHOE OTHOLICHHE K 00YUSHHIO MAaTEeMAaTHKE;

[IOHMMAaHHE IPUUUH ycIexa B yueOHOU NesTeNIbHOCTH;

YMEHHE HCIOJB30BaTh OCBOEHHBIE MaTEMaTHYECKHE CIOCOOBbI MO3HAHUS IS PEelICHHUS
HECJIOKHBIX Y4eOHBIX 3aj1au.

Yuyanuiics IMOJIYYUT BO3MOKHOCTD JI1 (bOpMI/IpOBaHI/IHI

UHTEpeca K OTPaXXCHUI0 MaTEMaTMUYECKUMU CIIOCOOAMM OTHOLIEHUH MEXIY pa3IudyHbIMHU
00BEKTaMU OKPYXKAIOIIEro MUpa;

MIEPBUYHOIO (Ha MPAKTUUYECKOM YpPOBHE) MOHMMAHMS 3HAUEHUS MaTEMAaTUYECKUX 3HAHUI B
KU3HM 4YEIIOBEKA M IIEPBOHAYaJbHBIX YMEHUH pellarb IPAKTUYECKHE 3aladyd ¢
HCIIOJIb30BAHUEM MATEMATHYECKUX 3HAHUU;

NOTpeOHOCTH B IPOBEJAECHUU CAaMOKOHTPOJII M B OLIEHKE pe3ylbTaToB ydeOHOMU
JESTEIBHOCTH.

MeTanpe)]MeTHLIe:

PeryasiTuBHblie:
VYyammiics Hay4uTCs:

MIOHMMAaTh, IPUHUMATh U COXPaHATh y4eOHYI0 3a/lauy M pemarb €€ B COTPYTHHUYECTBE C
YUUTEJIEM B KOJUIEKTUBHOU J€SATEIIbHOCTH;

COCTABJIATH MO PYKOBOJICTBOM YUMTEJNs IJIaH JEUCTBUH JUIsl pellieHHs yueOHbIX 3a/ay;
BBINIOJHATh IJIaH JACWCTBUM M MPOBOAWUTH IONIATOBBIH KOHTPOJb €r0 BBINOJIHEHUS B
COTPYJHUYECTBE C YUUTEIIEM U OJHOKIACCHUKAMU;

B COTPYJIHUYECTBE C YUUTEIEM HAaXOIUTh HECKOJBKO CIOCOOOB pelIeHusl y4eOHON 3ajauu,
BbIOMpaTh HauboJee paluoOHaIbHbIIH.

VYyamuiicst oJIy4yuT BO3MOXKHOCTh HAYYUTHCS:

NpUHUMATh Y4eOHYI0 3ajady, IHpeajsaraTb BO3MOXHBIE CHOCOOBI €€  pelieHwus,
BOCTIPUHUMATH M OIICHUBATh MPEIUIOKEHUS IPYTHX YICHUKOB 110 €€ PEIICHHIO;

OLIEHUBATh NMPABUIIBHOCTh BBIMOJIHEHUS AEWCTBUI MO peleHnI0 y4eOHO! 3a1aui U BHOCUTh
HE00XO0IMMBbIE UCIIPABIICHUS;

BBIMOJIHATE y4eOHbIE JeMCTBUS B YCTHOW W NHUCbMEHHOW  (opMme, HCHOIb30BaTh
MaTeMaTHYeCKHUe TEPMHUHBI, CAMBOJIBI M 3HAKH;

KOHTPOJIMPOBATh XOJ COBMECTHOH paOOThl M OKa3blBaTh MOMOIIb TOBApHILY B CIydasx
3aTpyAHEHUM.

Ilo3naBaTe/IbHBIE:
VYyamuiicss Hay4uTCs:



CTPOUTH HECJIOKHBIE MOJEIM MATEMAaTUYECKUX TOHATUA M OTHOUIEHUW, CUTyaluu,
ONMCAaHHBIX B 33]1a4aX;

ONMCHIBATh PE3YyJbTaThl Y4EOHBIX JEHCTBUM, HUCIOJIB3Yysl MaTeMaTUYE€CKHE TEPMUHBI U
3aIlHCH;

IIOHUMATh, YTO OJIHA U Ta )K€ MaTeMaTH4ecKas MOJEJIb OTPAKAET OJHU U T€ K€ OTHOLICHUS
MEXy Pa3IMYHBIMU O0BEKTAMU;

UMETh 00IIee Mpe/CTaBlIeHue O 0a30BbIX MEXIIPEIMETHBIX MOHATHUSAX: YHCIE, BEIHMYMHE,
reoMeTpHuecKol purype;

IIPUMEHSITD [10JIyYE€HHbIE 3HAaHUSI B U3MEHEHHBIX YCIIOBUSX;

OCBaMBaTh CIIOCOOBI peIlIeH!s 3a/1a4 TBOPUYECKOT0 U TIOMCKOBOI'O XapaKkTepa;

BBIJICJIATH U3 NMPEATIOKEHHOTO TeKCTa MH(POPMAIHIO 110 33JaHHOMY YCIIOBHIO, JOTIOIHSATH €10
TEKCT 3ala4d C HEJOCTAIOIIMMHU JAHHBIMHU, COCTAaBJIATH 0 HEH TEKCTOBBIE 3a7add C
pa3HbIMM BOIIPOCAMU U pEIIATh UX;

OCYLIECTBIIATh IOUCK HYXHOH HMHpOpPMalLuMu B Marepuane ydyeOHMKa U B JAPYrHX
HCTOYHUKAX (KHUIH, ayAHO- U BUAECOHOCUTENH, a Takke VIHTepHET ¢ MOMOIIbIO B3POCIBIX);
IIPEJCTaBIATh COOPaHHYIO B pe3ysbTaTe PACHIMPEHHOIO NOUCKA MH(POPMALUIO B pa3HOU
bopme (mepeckas, TEKCT, TAOINLIA);

yCTaHaBJIMBaTh MaTE€MaTUYECKHE OTHOIIEHUS MEX1y OOBEKTaMM W IpylnnamMu OOBEKTOB
(mpakTUYECKU U MBICIEHHO), (UKCUPOBATH 3TO B YCTHOM (hOpMe, HUCHOIb3YsI OCOOEHHOCTH
MaTeMaTH4eCKOM peun (TOUHOCTh U KPATKOCTh).

VYyamuiicst NoJIy4YuT BO3MOKHOCTh HAYYUTHCS:

(buKCcUpOBaTh MaTEMaTHYECKHE OTHOIICHUS MEXAY OOBEKTAMH M TpyNIamMH OObEKTOB B
3HAaKOBO-CUMBOJIMUECKON (hopMme (Ha MOJEISIX);

OCYIIECTBIISITh PACHIMPCHHBIN TOUCK HYXHOW WH(pOpPMAIUM B Pa3IMYHBIX HCTOYHHKAX,
UCTOJNB30BaTh €€ IS pelIeHHs 3a/Jady, MaTeMaTHYeCKUX COOOLICHWH, HW3TOTOBJIICHHUS
00BEKTOB C UCIOJIB30BAHUEM CBOMCTB FreOMETPUIECKUX (PUTYD;

aHAJM3UPOBATh M CUCTEMATHU3UPOBATh COOpaHHYI0 MHPOPMALIMIO B MPEIIOKEHHOH (popme
(mepeckas, TEKCT, TaOIHIA);

YCTaHABJIMBATh TIPABWIIO, IO KOTOPOMY COCTaBJIEHAa IOCIIEIOBATEIBLHOCTh OOBEKTOB,
MPOIOJDKATh €€ MITM BOCCTAHABJIMBAThH B HEW MPOIYIIEHHBIE O0BEKTHI,

MIPOBOJIUTH KJIACCH(PHKANNIO OOBEKTOB MO 33JaHHOMY HIIM CaMOCTOSITEIIbHO HAaWJICHHOMY
MIPU3HAKY;

00OCHOBBIBATh CBOM CYKJCHHS, IPOBOUTH aHAJIOTUH U JI€TIaTh HECIOKHBIE 0000IIECHHS.

KommyHukaTuBHbIC:
VYyammiics Hay4uTCs:

CTPOUTh pEUEBOE BBICKA3bIBAHME B YCTHOW (opMe, HCHOIB30BaTh MAaTEMAaTHYECKYIO
TEPMUHOJIOTHIO;

OLIEHUBATh Pa3JIMYHbIE OJIXObI U TOUKHU 3pEHUS Ha 00CYXk/1aeMblil BOIIPOC;

YBaXXUTEJIbHO BECTH JHUAJIOT C TOBAPHUIIAMH, CTPEMHUTHCSI K TOMY, YTOOBI YUUTHIBATh Pa3HbIE
MHEHUS;

MpUHUMATh AaKTUBHOE ydyacTue B paboTe B Mape W B TpyNIe € OJHOKIACCHUKAMHU:
OTIpeJIeNIATh 00IIHe e paboThl, HAMEUaTh CIOCOOBI UX JOCTHIKEHUS, pacpeiessaTh POIU
B COBMECTHOM JIESITEIbHOCTH, aHAJIM3UPOBATh X0/ M PE3YJIbTAThl IPOJIETTAHHON pabOThI;
BHOCUTB M OTCTAaUBaTh CBOM IPEJIOKEHUS 110 OpraHU3allMi COBMECTHOM paboThl, MOHITHBIE
U1 TapTHEpA 1Mo 00CyKIaeMOMY BOIIPOCY;

OCYILIECTBISATh B3aUMHBIA KOHTPOJIb M OKa3blBaTh B COTPYAHMYECTBE HEOOXOIMMYIO
B3aUMHYIO ITOMOIIIb.

Yyamuiics IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

CaMOCTOSITENIbHO OILIEHWBATh PA3IUYHbIE MOJIXOJbl U TOYKU 3pPEHUS, BHICKA3bIBaTh CBOE
MHEHHE, apI'yMEHTHPOBAHHO €r0 0O0CHOBBIBATS;

KOHTPOJIMPOBATh XOJI COBMECTHOM pabOThl M OKa3blBaTh IMOMOILIb TOBAapHILY B CIy4asx
3aTpy/AHEHUS;



KOHCTPYKTUBHO pa3pemiaTh KOH(IMKTBI MOCPEICTBOM Y4€Ta MHTEPECOB CTOPOH U
COTPYIHUYECTBA.

IIpenmerHble:

YUCJIA 1 BEJIMUMHbI
VYyamuiicss HayduTCs:

00pa30BBIBaTh, HA3bIBATh, YUTATh, 3AMMUCHIBAThH uyncia ot 0 1o 100;

CpPaBHUBAThH YMCJIA U 3aIIMCHIBATH PE3YJIHTAT CPABHCHUS;

yHOPSAI0YMBATh 33/IaHHbIC YHUCIIA;

3aMEHSATh JBY3HAYHOE YHCIIO CYMMOM Pa3psaHbIX CllaraeMplX;

BBIIIOJIHATH CJIOJKeHME U BelunTanue Bujga 30 + 5, 35 — 5, 35 — 30;

YCTaHABIIMBAaTh 3aKOHOMEPHOCTh — TMPABWIO, IO KOTOPOMY COCTaBJCHA YHCIIOBas
MOCIIEIOBATEIHLHOCTh  (YBEIMYCHHE/YMEHBIIICHHE YHWCJIa HAa  HECKOIBKO  CIWHUI);
MPOJIOJKATH €€ UM BOCCTAaHABIMBATH MPOMYIIEHHBIE B HEH YHCIIa;

TPYIIIUPOBATH YKCIIA M0 33JAaHHOMY UJIM CAMOCTOSITEJIbHO YCTAaHOBICHHOMY ITPU3HAKY;
YUTaTh M 3alKMCHhIBAaTh 3HAYCHUSI BEJIWYUHBI JJIMHBI, HMCIOIb3YSd H3YYCHHBIC €IHMHUIIBI
WU3MEPEHHS 3TOM BEJIMUYUHBI (CAHTUMETP, ACHUMETP, METP) U COOTHOIICHUS MEXy HUMH: |
M=100cm; 1 Mm=10 om; 1 im =10 cm;

YUTaTh W 3allUChIBATh 3HAYCHUE BEIUYMHBI BPEMsI, HCIOJB3YysS HW3YYCHHBIC CIUHUIIBI
M3MEpEHUs 9TOM BEIMUYMHBI (Yac, MUHYTA) U COOTHOILIEHUE Mexay HuMu: 1 4 = 60 muH;
OTPEIEIATH 10 YacaM BpeMs C TOYHOCTBIO 10 MUHYTHI;

3aMMChIBaTh U UCIIOJIb30BAaTh COOTHOIIEHUE MEKIY pyOsném u koneiikoit: 1 p. = 100 k.

VYyamuiicst oJIy4YuT BO3MOXKHOCTh HAYYHUThCS:

IrpyniuvpoBaTb 00BEKTEI 110 Pa3HbBIM IIPU3HAKAM;
CaMOCTOSATCIIbHO BI)I6I/IpaTI> CAVMHULY JJId U3MCPCHHUA TaKUX BCJIWYMH, KaK JIJIMHA, BPCMs, B
KOHKPCETHBIX YCIIOBUAX U 00BACHATHL CBOM BBI60p.

APUOMETHNYECKUE I[EI71CTBI/UI
VYyamuiicss Hay4uTCs:

BOCIPOU3BOJUTH 110 NaMATH TaOIMILy CJIOKEHMs yucelsl B npeaenax 20 U UCHOJIb30BaTh €€
IIPY BBINOJIHEHUH J€UCTBUI CI0XKEHNUE U BHIYUTAHUE;

BBITIOJIHATH CJIO’KEHUE M BbluMTaHue B npezaenax 100: B Oosiee NErkux ciaydasx yCTHO, B
00J1ee CI0XKHBIX — MUCHbMEHHO (CTOIIOUKOM);

BBITIOJIHATH TIPOBEPKY CIIOKECHUS M BHIYATAHMS,

Ha3bIBaTh U 0003HAYATh IEHCTBUSI YMHOXKEHUE U JCTICHUE;

HCI0JIb30BaTh TEPMUHBI: YpaBHEHHE, OYKBEHHOE BbIPAXKEHHUE;

3aMEHATh CYMMY OJMHAKOBBIX CJaraéMbIX NPOU3BEJICHUEM U INPOU3BEICHHE — CYMMOM
OJIMHAKOBBIX CJIaraeMbIX;

yMHOXaTh 1 1 0 Ha 4KCIIO0; yMHOXATh U AeauTh Ha 10;

YUTATh U 3aIMCHIBATh YUCIIOBBIE BHIPAKEHHS B 2 ICHCTBUS;

HaXO/JUTh 3HAYEHMs YHCIOBBIX BBIpAXEHHUH B 2 JeMCTBUSA, COJIEpKAaIlUX CIOXKEHUE U
BbIYUTaHUE (CO CKOOKaMH U 63 CKOOOK);

MIPUMEHSTH IEPEMECTUTENBHOE U COYETATEIIbHOE CBOMCTBA CIIOKEHHUSI TP BBIYUCIICHUSX.

VYyamuiicst oJy4uT BO3MOXKHOCTh HAYYUThCS:

BBIYUCTIATH 3HAYCHHE OYKBEHHOTO BBIPAKEHUS, COJEPIKAIIETO OAHY OYKBY IIPH 3a/IaHHOM €€
3HAYCHUH,

pemiaTh IpoCThie ypaBHEHUS MOJOOPOM HEM3BECTHOTO YHCIIA,

MOJICIUPOBATh JICUCTBUS «YMHOXKEHHUE» U <(JICJICHUE» C WCIOIb30BAHUEM IIPEIMETOB,
CXEMaTHYECKUX PUCYHKOB U CXEMAaTUUYECKUX YEPTEKEH;

pPacKpbIBaTh KOHKPETHBIA CMBICT IEHCTBUIN «YMHOKEHHE» U «IeTICHUEY;

MIPUMEHATDH NIEPEMECTUTEIBLHOE CBOMCTBO YMHOKEHUS TPU BBIUUCICHUSX;

Ha3bIBaTh KOMIIOHEHTHI U PE3YJIbTAThl YMHOKEHUS U JICTICHUS;

yCTaHaBJIMBATh B3aUMOCBSA3U MEXIY KOMIIOHEHTAMH U PE3YJIbTATOM YMHOXKEHUS;



*  BBINOJHATH YMHOKEHUE U JICJICHUE C ynuciaamu 2 u 3.
PABOTA C TEKCTOBbBIMHU 3ATAYAMU
VYyamumiics Hay4uTCs:

* pewaTh 3a1a4d B 1-2 neCTBUSA HA CIIO)KEHUE W BBIYMTAHUE, HA PA3HOCTHOE CPAaBHEHHUE
qucesl ¥ 33auu B 1 neiicTBUE, pacKpbIBAIOLME KOHKPETHBIN CMBICI JEHCTBUN YMHOKEHNE U
JICJICHUE;

®  BBIIOJHATH KPAaTKYIO 3alKMCh 3a/1a4H, CXEMaTUYECKUN PUCYHOK;

®* COCTaBJSAITh TEKCTOBYK 3a7ady IO CXEMaTUYECKOMY PHUCYHKY, IO KpaTKOW 3alucH, IO
YUCIIOBOMY BBIPAXKEHUIO, 110 PELICHUIO 3aa4u.

VYyamuiicss HOJy4UT BO3MOKHOCTh HAYYUThCS:
* pelaTh 33/1a4d C BEJIMYMHAMU: 1I€HA, KOJIMYECTBO, CTOUMOCTb.
[MPOCTPAHCTBEHHBIE OTHOILIEHHM .
I'EOMETPUYECKUE ®UT'YPBI
VYyamuiicss HayduTCs:

®  pacIIO3HaBaTh M HA3bIBATh YIJIbl PA3HBIX BUJOB: IIPSIMOM, OCTPBIN, TYIIOM;

* pacro3HaBaTh M Ha3bIBaTh I'€OMETpPUUYECKHUE (QUTYpBI: TPEYTOJbHHUK, YETHIPEXYTOJBHUK U
JIp., BBIJCISTH CPEIU YETHIPEXYTOIBHUKOB IIPSIMOYTOJILHUK (KBaJIpar);

*  BBHINOJHATH MOCTPOCHUE MPSIMOYTOJIbHUKA (KBaJpaTa) C 3aJlaHHBIMH JJIUHAMH CTOPOH Ha
KJIETYATOW Pa3JIMHOBKE C UCIIOJIb30BAHUEM JIMHENKH;

* COOTHOCHUTH pealibHble OOBEKTHI C MOJCTISIMU U YEPTEKAMH TPEYTrOJIbHUKA, IPSIMOYTOJIbHUKA
(xBazmpara).

VYyamuiicss HoJly4uT BO3MOKHOCTh HAYUUThCS:

*  u300paxkaTh NPSIMOYrOJbHUK (KBaJpaT) Ha HEIMHOBAHHOW Oymare C WCIOJIb30BAaHUEM

JIMHEWKH U YTOJIbHUKA.
I'EOMETPUYECKUE BEJIMYNHBI
VYyamuiicss Hay4uTCs:

*  YUTaTh U 3aIUCHIBATh 3HAYCHUE BEIIMYMHBI JITTUHA, UCTIOIb3YSl N3YUCHHBIC €AMHUIIBI JUTUHbBI
Y COOTHOLIEHUS MKy HUMU (MHJUTUMETP, CAHTUMETD, ACLIUMETP, METP);

*  BBIYUCIATH JTMHY JIOMAaHOW, cocTosimiel u3 3—4 3BEHHEB, U MEPUMETP MHOTOYTOJIbHHKA
(TpeyronpHUKA, YETHIPEXYTOIbHUKA, IATHYTOJILHUKA).

VYyamuiicst oJy4yuT BO3MOKHOCTh HAYYHUThCS:
* BbIOMpaTh HanboJiee MOAXOAIINE SANHHIIBI ATUHBI B KOHKPETHON CUTYaIlUH;
*  BBIUUCIATH NEPUMETP MPSIMOYTOJIbHHKA (KBaApaTa).

PABOTA C UHOOPMAILIMEN

VYyammiics Hay4uTCs:

*  YHUTaTh U 3aIMOJIHATH TAOIUIIBI IO PE3YNIbTaTaM BBIMIOJTHEHUS 3a/IaHUS;

*  3aMOJIHATH CBOOOJIHBIE KJIETKH B HECIOXKHBIX TAOJIUIIAX, OMPENETsis MPABHIIO COCTABICHUS
TaOJIHII;

*  [POBOAUTH JOTHUYECKUE PACCYKIACHUS U I€JIaTh BEIBOJBI;

* [IOHMMATh MPOCTEWIIME BBICKA3bIBAHUS C JIOTMUECKUMHU CBSI3KAMHU: €CJH..., TO..
Ka)KJIbIN ¥ JIp., BBIJIETISIE BEPHBIE M HEBEPHBIC BHICKA3bIBAHUS.

VYyamuiics oJxy4YuT BO3MOXKHOCTD:

*  CcaMOCTOSITEIHbHO OGOPMIISITH B BHJIE€ TAOJUIIBI 3aBUCUMOCTH MEXIY BEIMYMHAMU: 1ICHA,
KOJINYECTBO, CTOUMOCTH;

e gqns  GOpMHpPOBaHMS OOIMMX TIPEICTABICHUM O TOCTPOCHHUH IMOCJIEI0BATEILHOCTH
JIOTUYECKHUX PACCYKICHUM.

.; BCE;

3 KIIACC
JInuHOCTHBIE:
VY yuyamerocs 6yayT chopMHpPOBAHBIL:
* HaBBIKM B TMPOBEJACHHUU CAMOKOHTPOJISI U CaMOOIIGHKH pe3yJbTaTOB CBOCH ydeOHOM
JIeATEIILHOCTH,



OCHOBBI MOTHBAIlMM Y4YEOHOW JEATENBHOCTH W JUYHOCTHOTO CMBICIA UW3YYCHUS
MaTEeMaTHKH, HHTEpPEC, TMepexXOoAsIiuii B MOTPEOHOCTh K pACIIMpPEHHIO 3HAHUM, K
MPUMEHEHUIO TOUCKOBBIX W TBOPYECKUX TMOJIXOJOB K BBINOJIHEHUIO 3aJlaHUi U TIp.,
MPEIJIOKEHHBIX B YYEeOHUKE UK YUUTEIIEM;

MOJIOKUTETTFHOE OTHOIICHHUE K YPOKaM MaTeMaTHKH, K y4€0e, K IIKOJIE;

MMOHMMAaHKUE 3HAYEHUSI MAaTeMaTHYeCKIX 3HAHUN B COOCTBEHHOM KU3HU;

MMOHMMAaHKE 3HAYECHHS] MATEMAaTUKU B KU3HU U JICSITEIbHOCTH YEJIOBEKa;

BOCIPUATHE KPUTEPUEB OLICHKU y4E€OHOMN AESITENbHOCTU U MOHUMAHUE YUYUTEIbCKUX OL[EHOK
YCIICITHOCTH yU4eOHOMU JAEeSITeTbHOCTH;

YMEHHE  CAMOCTOATEIbHO  BBIOJHATH  ONpPENCNIEHHBIE  Y4YMTEJIeM BHUIbl  padboT
(nesTeNbHOCTH ), MOHUMAs! JINYHYIO OTBETCTBEHHOCTD 3a PE3YJIbTaT;

npaBuiia OOLICHUS], HABBIKUA COTPYIHUYECTBA B YU€OHOM NESTEIbHOCTH;

HavyaJbHBIE MPEJCTABICHUS OO0 OCHOBaX TPAXKIAHCKOM MJIEHTUYHOCTH (Uepe3 CHCTeMY
onpeeaEHHBIX 3aIaHUHA U YIIPAKHCHHH );

YBOKCHHUE W TPUHSATUE CEMEHHBIX IIEHHOCTEH, MOHMMaHUE HEOOXOIUMOCTH OEpeKHOTrOo
OTHOIICHHUS K MIPUPOJIE, K CBOEMY 3[I0POBBIO U 3[J0POBBIO APYTUX JOCH.

VYdammiicst HOTYIUT BO3MOXKHOCTB I (HOPMUPOBAHHS:

HAYaJIbHBIX TPEICTABICHUN 00 YHUBEPCATBHOCTH MATEMAaTHUCCKHX CIOCOOOB MO3HAHHMS
OKPYKAIOIIEr0 MHUPA;

MOHUMAHUS BKHOCTH MAaTEMaTHUYCCKUX 3HAHHWI B JKU3HH YEJIIOBEKA, MPH M3YYECHHH JPYTUX
IIKOJIBHBIX JUCIUILINH;

HABBIKOB TPOBEJCHUS CAMOKOHTPOJS M aJCeKBaTHOH CaMOOIICHKH Ppe3yJbTaTOB CBOECH
y4eOHOM JIeATEIIBHOCTH;

HHTEpeca K M3Y4YeHHIO ydeOHOro mpeamera «MaremMaTtukay: KOJMYCCTBCHHBIX U
MIPOCTPAHCTBEHHBIX OTHOIICHHUM, 3aBUCHMOCTEH MEXKAY OOBEKTaMH, MpOIEcCCaMu U
SIBJICHUSMH

OKpYIKAloIIero MUpa M CIocO0aMH HMX OMHMCAHUS Ha SI3bIKE MaTEMAaTHKH, K OCBOCHHUIO
MaTeMaTHYEeCKUX CIIOCOOOB PEIICHHUS MO3HABATEIILHBIX 3a/1a4.

MeTtanpeaMeTHbIe:

PeryasitTuBHble:
VYyamuiicss Hay4uTCs:

MMOHUMAaTh, NPUHUMATh U COXPAHATh Pa3IMYHbIE y4eOHbIE 3aJlauM; OCYIIECTBISATH IOUCK
CPEeACTB AJIsl IOCTHXKEHUs yueOHOM 3a1auu;

HaXOJUTh CIIOCO0 pelieHusl y4eOHOM 3a/1auu U BBINOJIHATh y4eOHbIE JEWCTBUSA B YCTHOM U
MUCbMEHHOMN (hopMe, NCII0IB30BATh MATEMAaTHUECKUE TEPMUHBI, CUMBOJIBI U 3HAKH;
MJIAHUPOBATh CBOM JCHCTBUS B COOTBETCTBMM C MOCTaBJICHHOW yueOHOU 3amaueit maisa eé
peleHus;

MIPOBOAMTDH IOIIATOBBI KOHTPOJIb IOJ PYKOBOJCTBOM YUMTENS, @ B HEKOTOPBIX CIydasx
CaMOCTOSITEIILHO;

BBITIOJIHATh CAMOKOHTPOJIb U CaMOOLIEHKY pe3yJIbTaTOB CBOEH y4yeOHOM AeSITEeITbHOCTH Ha
YPOKE M 110 pe3ybTaTaM U3Y4EeHHs OTACIBHBIX TEM.

VYyamuiicst oJy4yuT BO3MOXKHOCTh HAYYUTHCS:

CaMOCTOSITENILHO TUIAHUPOBATh M KOHTPOJIUPOBATH Y4eOHBIC JIEHCTBUS B COOTBETCTBHH C
MOCTaBJICHHOM IIEJIbI0; HAXOIUTh CIIOCO0 pelIeHus yueOHOM 3a1a4u;

a/ICKBATHO MPOBOAHUTH CaMOOIIEHKY pe3yJIbTaTOB CBOCH y4eOHOU NeATeIbHOCTH, TOHUMATh
HpI/I'-II/IHBI Heycnexa Ha TOM HJIKM UHOM J3TalIC,

CaMOCTOSITENILHO J€JaTh HECJIO)KHBIE BEBIBOABI O MAaTEMAaTHYECKMX OOBEKTaX M HX
CBOMCTBAX;

KOHTPOJHMPOBaTh CBOM JEWUCTBUS M COOTHOCHUTh HUX C TIOCTAaBJICHHBIMU LEISIMH U
NEHCTBUSIMH JIPYTHX y4aCTHUKOB, paOOTaIOLIUX B MTape, B FPYyIIIe.

Ilo3HaBaTebLHBIC:



VYyamuiicss Hay4uTCs:

yCTaHaBJIMBATh MaTEMAaTUYECKHE OTHOLICHMS MEXKIY 0ObEKTaMH, B3aUMOCBS3H B SIBIECHUSX
U Tpoleccax M NpPeACTaBIsATh MH(OOPMAIMIO B 3HAKOBO-CHUMBOJIMYECKOH U TpadUuecKoit
¢bopme, CTPOUTH MOJIEIIH, OTPAXKAIOLINE PA3JINYHbIE OTHOIIEHUS MEKIY O0bEKTaMU;
MMpOBOAWUTL CPABHCHUC IO OAHOMY WJIM HCCKOJIBKHMM IIPU3HAKaM W Ha 9TOIl OCHOBE JACJ1aThb
BBIBO/IbI;

yCTaHABJIMBAaTh 3aKOHOMEPHOCThH CIIEZOBAaHUSI OOBEKTOB (YMCEN, YMCIIOBBIX BBIPAKEHHIH,
PaBEHCTB, FEOMETPUYECKUX (QUTYP U Jp.) U ONPENENATh HEIOCTAIOLINE B HEH JIEMEHTHI;
BBIIIOJIHATD KHaCCI/I(i)I/IKaI_II/IIO M0 HCCKOJIBKUM [MPCAJIOXKCHHBIM WX CaMOCTOATCIIBHO
HallIeHHBIM OCHOBAHUSIM;

ACJIaTh BBIBOJBI ITO AHAJIOTHU U ITPOBEPATH 3TU BBIBO/bI,

IIPOBOJIUTh HECIIOKHBbIE OO0OOLIECHUsT W HCHOJb30BaTh MAaTeMaTHYECKHUE 3HAaHUS B
paciupeHHon 00JacTH MPUMECHECHHS,

[IOHUMaTh 0a30Bble MEXKIIPEIAMETHbIE MOHATUSA (YMCIO, BEJIMYMHA, TIeOMETpUYecKas
durypa);

(bukcupoBaTh MaTeMaTUYECKHE OTHOUIEHUS MEXAy OObEKTaMU U IpyNIaMU OOBEKTOB B
3HaKOBO-CUMBOJIMUECKON (hopMme (Ha MOJEIISIX);

IIOJIHEE UCIOJIb30BATh CBOM TBOPUECKUE BO3ZMOKHOCTH;

CMBICIIOBOMY YTEHHIO TEKCTOB MAaTEMaTHYECKOTO cojepxaHus (oOme yMeHus) B
COOTBETCTBHUH C IIOCTaBJIICHHBIMU LIETSIMU U 331a4aMU;

CaMOCTOSITENIbHO OCYIIECTBIIATh PACHIMPEHHBIA IMOUCK HEoO0XoauMoi wuHpopMamuu B
y4eOHUKe, B CIIPABOYHUKE U B IPYTUX UCTOUYHUKAX;

OCYILECTBIATh PACIIMPEHHbIH MMOUCK HMH(OpMALMM M NPEACTaBIATh HHPOpPMAILUIO B
IIPEeUI0KEHHON (opMe.

VYyamuiicst NoJy4yuT BO3MOKHOCTh HAYYUTHCS:

CaMOCTOATCIIbHO HaXOAUTb HCO6XOI[I/IMYI-O I/IH(i)OpMaI_II/II-O H HCIIOJIB30BaTb 3HAKOBO-
CHUMBOJIMYCCKUEC CpCACTBA IJIA eé NpeaACTaBJICHUA, I IMOCTPOCHUA MOI[GJIGI71 HN3Yy4aCMBbIX
00BEKTOB U IMpOLCCCOB;

OCYHICCTBJIATDL IMOUCK W BBIACIIATH H€O6XOIII/IMYIO I/IH(i)OpMaIII/IIO JJI BBITIOJTHCHHA y‘-Ie6HBIX
" ITIOUCKOBO-TBOPYCCKUX SaﬂaHHﬁ.

KommyHukaTuBHbIe:
VYyamuiicss Hay4uTCs:

CTPOUTh pPEUEBOE BHICKA3bIBAHWE B YCTHOM (oOpMe, HUCHOJIb30BaTh MAaTEMaTHYECKYIO
TEPMHUHOJIOTHIO;

MOHUMATh Pa3IMYHbIC TIO3HUIIMU B TIOJXO0/I€ K PEIICHUIO Y4eOHOM 3a1a4uH, 3a/1aBaTh BOITPOCHI
JUIs WX YTOYHEHHWsS, YETKO W apryMEHTHPOBAHHO BBICKA3bIBaTh CBOM OIICHKH U
MIPEUTOKEHUS;

MPUHUMATh aKTUBHOE Y4acTHe B pabOTe B Mape W B TPYIIIE, UCIOIh30BATh YMEHUE BECTU
Auaior, peLIGBI)IG KOMMYHI/IKaTI/IBHI)Ie CpeI[CTBa;

NPUHUMATh y4acTHe B OOCYXKICHHUM MaTeMAaTHYeCKUX (PAKTOB, CTpAaTErHMy YCIHEIIHOW
MaTeMaTI/ILIeCKOI\/'I I/IFpI)I, BBICKA3bIBATh CBOIO ITO3HUIIUIO,

3HATh W MPHUMEHATH TPaBWJIa OOIICHHS, OCBAaMBATh HABBIKU COTPYJAHHUYECTBA B y4eOHOU
NEATENILHOCTH;

KOHTPOJIUPOBATh CBOW JCUCTBUS TMpU paboTe B TPYININEe W OCO3HABaTh BaXHOCTh
CBOEBPEMEHHOTO0 M Ka4eCTBEHHOT'O BBIMOJIHEHHS B3SATOrO Ha ce0s 00s3aTrenbcTBa IS
oOmero aena.

VYyamuiicst oJIy4yuT BO3MOXKHOCTh HAYYUThCS:

HCIOJIb30BaTh PEYEBBIE CPEACTBA M CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTHI TTpH paboTe B Tape, B TPYIIE B XO/€ PEIICHUs YI4eOHO-TTI03HABATEIHHBIX 3a/1ad,
BO BpEMS y4acTHUsl B IPOEKTHOM IEATEIbHOCTH;



COTJIACOBBIBATh CBOIO MO3MIMIO C MO3MIMEH YYaCTHMKOB MO paboTe B rpymrme, B mape,
MpU3HAaBaTh BO3MOXXHOCTb CYIIECTBOBAHUS PA3JIMYHBIX TOYEK 3PEHHUS, KOPPEKTHO
OTCTauBaTh CBOIO MO3UIINIO;

KOHTPOJMPOBaTh CBOM JEUCTBUA M COOTHOCHUTh HUX C TIOCTaBJICHHBIMU ULEISIMH U
JNEUCTBUSAMH JIPYTHX YYaCTHUKOB, padOTAIOIIUX B MApe, B TPYIIIE;

KOHCTPYKTHUBHO pa3periath KOH(MIUKTHI TOCPEACTBOM yuéTa HHTEPECOB CTOPOH.

IIpenmerHbie:

YU CJIA 1 BEJIMUYHbI
VYyamuiicss Hay4uTCs:

00pa30BBIBaTh, HA3bIBATh, YUTATH, 3AMMUCHIBATH uncia ot 0 go 1000;

CpaBHMBaTh TPEX3HAYHBIE YMCIA W 3aMUCBHIBATH PE3yJbTAT CPaBHEHUS, YIOPSII0YHUBATH
3a/IaHHbIC YHCJIA, 3aMEHATh TPEX3HAUHOE YHCIIO CYMMOW pa3psiIHBIX CIaraeMbIX, 3aMEHSTh
MEJIKUE eIMHUIBI CYETA KPYITHBIMU U HA000POT;

yCTaHaBJIMBAaTh 3aKOHOMEPHOCTh — TMPABWJIO, IO KOTOPOMY COCTaBJICHA YHCIIOBas
MOCNIe0OBATENbHOCTh  (YBEIMUYCHHUE/YMEHBIICHHE 4YHMCIa HAa  HECKOJbKO  €IUHUII,
yBeJIMUCHUE/yMEHBIIICHUE YMCIa B HECKOJIBKO pa3); MPOAO0KATh €€ WIIM BOCCTAHABIMBATH
MIPOIYILIEHHBIE B HEH YKCTa;

TPYNIUPOBATh YKCIIA MO 33JaHHOMY WJIM CAMOCTOSITEIBHO YCTAaHOBJICHHOMY OJHOMY HJIH
HECKOJIbKUM MPU3HAKAM;

YUTaTh, 3aMUCHIBATh U CPABHUBATh 3HAUCHHS BEJIMYUHBI TUIOMIAIN, UCTIONIB3YSI U3YUCHHBIC
€IMHUILIBI 3TOM BETUYMHBI (KBaJIpaTHBI CAHTUMETp, KBaJIpaTHBIN JEUUMETp, KBaIpaTHBII
METp) U CoOoTHOmEeHusI Mexay Humu: 1 am2 = = 100 cm2, 1 M2 = 100 nM2; nepeBoAUTH
OJIHU €IMHULIBI TTOLIAAH B IPYTHE;

YUTaTh, 3alUCHIBATh U CPaBHUBATh 3HAYCHUS BEJIIMYMHBI MACChl, MUCIIOJIB3YS U3YYCHHBIC
€IMHUILIBI STOW BEJIMYUHBI (KHJIOTpaMM, TpaMM) U COOTHolIeHHe Mexay Humu: 1 kr = 1000
T; MEPEeBOAUTh MEJIKHE SAMHHUIIBI MAcChl B 00Jiee KPYIHbIC, CPAaBHUBATh U YIOPSAOYMUBATH
OOBEKTHI 10 Macce.

VYyamuiicst NoJIy4YuT BO3MOKHOCTh HAYYUTHCS:

KJ1accu(UUUpoBaTh YMCIIA 10 HECKOJbKUM OCHOBaHMAM (B OOJiee CIOXKHBIX Cilydasix) U
OOBSACHATH CBOM JICHCTBUS;

*CaMOCTOSTEIbHO BBIOMPATh AMHMILY JUI U3MEPEHUS TAKMX BEJIMYMH, KaK IUIOIab, Macca,
B KOHKPETHBIX YCJIOBUSAX U OOBSICHATH CBOI BBIOOP.

APUOMETUYECKHUE JIEMUCTBUSA
VYyammiics Hay4uTCs:

BBINOJIHATH TAOJMYHOE YMHOXKEHHUE U JIeJIEHUE YuCell; BBIIOIHATh YMHOXKEHUE Ha |1 u Ha 0,
BBITOJIHATE JiejieHne Buga a: a, 0: a;

BBINOJIHATh BHETA0JMYHOE YMHOXKEHHE U JIeJIeHHE, B TOM 4YMCJE JIeJIEHHE C OCTaTKOM;
BBITIOJIHATE IPOBEPKY apU(PMETHUECKUX NEHCTBUH yYMHOXKEHHUE H JIeIICHUE (B TOM YHCIEe —
JIeJICHUE C OCTATKOM);

BBITIOJIHATh THUCBMEHHO JIEHCTBHS CJOXECHHE, BBIYUTAHWE, YMHOXXCHHE W JIeJICHHE Ha
OJIHO3Ha4HOE yncio B npenenax 1000;

BBIUUCIIATH 3HAYCHNE YHCIOBOTO BBIPKEHHS, COIEpIKaIIero 2—3 AeicTBus (CO CKOOKaMu H
0e3 CKOOOK).

VYyamuiicsi oJIy4yuT BO3MOXKHOCTh HAYYUThCS:

UCIIOJIb30BATh CBOMCTBA apu(hMETHUCCKUX ACHCTBUH JUIs y00CTBA BEIYUCICHHN;
BBIYKCIIATh 3HaUE€HHE OYKBEHHOT'O BBIPAKCHUS TP 33/IaHHBIX 3HAYCHHSX BXOMAIIAX B HETO
OyKB;

peliath ypaBHEHHsI Ha OCHOBE CBSI3U MEXKIy KOMIIOHEHTAMH M PE3YJIbTATaMH YMHOXKCHHS U
JeTICHUSL.

PABOTA C TEKCTOBbBIMU 3AJIAHAMU
VYyamuiicss Hay4uTCs:



* AHANM3UPOBATH 33Jlayy, BBIMOJHATH KPATKYIO0 3alKCh 3aJa4yd B PA3JIMYHBIX BHJIAX: B
Ta0IuIEe, HA CXeMAaTHUYEeCKOM PUCYHKE, HA CXeMAaTHYECKOM UYepPTEKeE;

® COCTaBJIATH IUIAH peLIEHUs 3a7auu B 2—3 NeWUCTBUS, OOBACHITH €ro U CIIeOBaTh €My IMpHU
3allMCH PEILLICHUS 3a]1a4u;

* mpeoOpa3oBHIBATH 3a7a4y B HOBYIO, H3MEHSIS €€ YCIIOBHUE WIIH BOIIPOC;

* COCTaBJIATH 3aJlauy MO KPaTKOM 3alKCH, IO CXEME, MO €€ PELICHHUIO;

* peuarh 3aJayd, paCCMaTPUBAIOIIME B3aMMOCBSA3U: LIEHA, KOJIMYECTBO, CTOMMOCTh; Pacxoj
Marepuaia Ha | TpeaMeT, KOJIMYEeCTBO MPEIMETOB, OOIIMK pacxoj Marepuaia Ha BCE
yKa3aHHBIC MPEJMETHI U JIp.; 3aJI1a4M Ha yBEIMYCHIE/ YMEHBIIICHHE YHCIIa B HECKOJIBKO pas.

VYyamuiics moJiy4yuT BO3MOXKHOCTh HAYYHUThCS:

* CpaBHHMBATh 3aJauyd TIO0 CXOACTBY M pa3lM4YHI0 OTHOIIEHUH MEXIy oOBeKTaMu,
paccMaTpUBaEeMbIX B 3aJla4ax;

*  JIONOJIHATH 33/1a4y C HEAOCTAIOIIMMHU JaHHBIMH BO3MOKHBIMU YU CIIAMMU;

* HaXOJWTh Pa3HbIC CIIOCOOBI PEIICHUS OJHON M TOM K€ 3aJauu, CPaBHUBATh X U BBIOWPATh
HauOoJIee paloHaIbHBIN;

* peliaTh 33/1a4d Ha HAXOKJICHHE JI0JIM 1I€JIOT0 U 1IeJIOro MO €ro J0JI¢;

* pelaTh 3a1a4d MPAKTUYECKOTO COAEPKaHUSA, B TOM YHCIIE 3aa4U-PACUETHI.

ITPOCTPAHCTBEHHBIE OTHOILIEHUAI.
I'EOMETPUYECKHUE ®UI'YPbI
VYyamuiicss Hay4uTCs:

* 0003HaYaTh reoMeTpuuecKue GUryps OyKBamu;

*  pasinyaTh KPyr U OKPYKHOCTb;

*  YEPTUTh OKPYKHOCTh 3aIAHHOTO Pajuyca ¢ UCIIOJIb30BAHUEM LIUPKYIIS.

VYyamuiicss HoJy4uT BO3MOXKHOCTh HAYUUThCS:

*  pa3gnyarh TPEYroJbHUKHU MO COOTHOLICHHIO JJIMH CTOPOH; IO BUJAM YIJIOB;

* u300paxkaTh reoMeTpudeckue GUrypsl (OTPE30K, IPSIMOYTOJILHUK) B 3aIaHHOM MacliTade;

*  YWTAaTh IUIAH y4acTka (KOMHATBI, caja u Jip.).

I'EOMETPUYECKHWE BEJIMYNHbI
VYyammiics Hay4uTCs:

*  U3MEpATH JUIMHY OTPE3Ka;

*  BBIUKCIATH IJIOMIA b IPSMOYTOJIbHHKA (KBaipaTa) Mo 3a[aHHBIM JUTHHAM €T0 CTOPOH;

* BBIpaXKaTh IUIOIMIAAs OOBEKTOB B Pa3HBIX €IMHHUIAX IUIOH[AAMU (KBaapaTHBIM CaHTUMETP,
KBaJPaTHBIN JCITUMETP, KBAJPATHBIA METP), UCIIOIB3YSI COOTHOIICHUS MEXIY HUMH.

VYyamuiicss HoJy4uT BO3MOXKHOCTh HAYUUThCS:

*  *BpIOMpaTh HauboJIee MOAXOIAIINE €IUHUIIBI TIIOMAH I KOHKPETHOU CUTYAITUH;

* *BBIUMCIATH  IUIOMIA[b  HOPSIMOYTOJBHOTO  TPEYroJIbHMKA, JOCTpauBas  €ro 0
NPAMOYTOJIbHUKA.

PABOTA C UHO®OPMAILIMEN
VYyammiics Hay4uTCs:

*  aHaJM3UPOBATH FOTOBBIC TAOIUIIBI, UCIIOIB30BATh UX VIS BHIMOJHEHUS 3a/IaHHBIX JEHCTBHH,
JUISL TIOCTPOEHUS BBIBOJA;

* yCTaHaBIIMBATh MPaBWJIO, MO KOTOPOMY COCTaBleHa TaOjuIla, 3amoOdHATh TaOIUIly IO
YCTaHOBJIICHHOMY MPaBUJTy HEJOCTAIOIIUMU AJIEMEHTAMU;

*  CaMOCTOSTENbHO OQOPMIISITH B TaONHIIE 3aBUCHMOCTH MEXIY MPOTOPIIMOHATHHBIMU
BEIIMUMHAMU,

*  BBICTPaMBaTh LIENOYKY JOTUYECKUX PACCYXKIACHUH, 1€TaTh BHIBOBI.

VYyamuiicst oJIy4yuT BO3MOXKHOCTh HAYYUThCS:

*  YHUTaTh HECIIOKHBIC TOTOBHIC TAOJIHIIBI;

* TIOHMMaTh BBICKA3bIBAHMS, COJEPKAIIUE JIOTHYECKHE CBS3KH (... U ..., €CIH..., TO...;
KaXJbli; BCE W Jp.), ONPEACNATb, BEPHO WIM HEBEPHO NPUBEIEHHOE BBICKA3bIBAHUE O
YHUCIIax, pe3yJbTarax ACHCTBUAX, TECOMETPUIECKUX PUTYypax.



4 KIJIACC
JInyHocTHBIE:

VY yyammerocs 0yayT chOpMHPOBAHBI:

OCHOBBI ~ LIEJIOCTHOTO  BOCHPHSATHS  OKPYXAlOIIEro MHUpa M YHUBEPCAJIbHOCTH
MaTEeMaTHYECKUX CIIOCOOOB €ro MO3HAHMUS;

YBa)KUTEJIbHOE OTHOILIEHHE K MTHOMY MHEHMIO U KYJbTYPE;

HaBBIKM CAaMOKOHTPOJISI M CaMOOIICHKH pe3yJbTaTOB Y4eOHOW IEATEIbHOCTH Ha OCHOBE
BBIJICJIEHHBIX KPUTEPUEB €€ YCIEIIHOCTH;

HaBBIKM ompeneneHuss Haubonee 3(PQPEKTHBHBIX CIIOCOOOB JOCTIDKEHHS pE3yJbTaTa,
OCBOEHHE HayaJIbHBIX ()OPM [TO3HABATENBHOM U IMYHOCTHOH peduiekcuu;

MOJIOKUTEIBHOE OTHOIICHUE K YPOKAaM MaTEMaTHUKH, K 00y4eHHUIO, K IIKOJIE;

MOTHUBBI YU€OHOH €STETbHOCTH U JIMYHOCTHOTO CMBICTIA YUEHUS;

MHTEpEC K MO3HAHUIO, K HOBOMY Y4€OHOMY MaTepHuaiy, K OBJaJICHUIO HOBBIMHU CIIOCOOaMU
MIO3HAHUs, K UCCIIEJ0BATENILCKON M TOUCKOBOM JEATENbHOCTH B 00JIACTH MaTEMaTHKY;
YMEHUSI U HaBBIKM CaMOCTOSATEIBHOMN /IEATEIIbHOCTH, OCO3HAHNE JIMYHON OTBETCTBEHHOCTHU
3a €€ pe3ynbTar;

HaBBIKH COTPYIHUYECTBA CO B3POCIBIMUA M CBEPCTHUKAMH B PA3HBIX CUTYalUsX, YMEHHUS HE
C03/1aBaTh KOH(JIMKTOB U HAXOAUTh BBIXO/Ibl U3 CIIOPHBIX CUTYaLlUH;

HayvaJbHbIC TPEICTABICHUS 00 OCHOBAaX TPAXKAAHCKOM HMICHTUYHOCTH (Uepe3 CHCTEMY
OIpeIesIEHHBIX 3aJJaHUH U yIpaKHEHUH );

YBKUTEIILHOE OTHOIICHHE K CEMEHHBIM IIEHHOCTSIM, K HWCTOPHH CTPaHbI, OepexHOe
OTHOILLICHHE K MNPHUPOJE, K KyJIbTYpHBIM LIEHHOCTSIM, OpUEHTalUs Ha 370pOBBIA 00pa3
KU3HH, HATMYME MOTUBAIIMH K TBOPYECKOMY TPYIy.

Yuyanuiics IMOJIYYUT BO3MOKHOCTDH JI1 (bOpMI/IpOBaHI/IHI

MIOHUMAaHUsI YHUBEPCAJIbHOCTH MAaTEMAaTUYECKUX CIIOCOOOB IO3HAHUS 3aKOHOMEPHOCTEU
OKpY’KaloIlero MUpa, YMEHMs BBICTpauBaTh U MPEOOpPa3OBBIBATE MOJIENIU €r0 OTAEIbHBIX
MPOLIECCOB U SIBJICHUIA;

aJIeKBaTHOW OLIEHKM pe3y/lbTaTOB CBOEH y4eOHOH JesATeNbHOCTH Ha OCHOBE 3aJJaHHBIX
KPUTEPUEB €€ YCIEIIHOCTH;

YCTOMYMBOIO MHTEpeca K MPOJOJIKEHUI0 MaTeMaTHYecKoro oOpa3oBaHusl, K PacIIUPEHUI0
BO3MOXXHOCTEHl HMCHOJB30BAaHUS MaTEeMaTHUYECKHX CIIOCOOOB TIO3HAHMSI M ONHUCAHUS
3aBUCUMOCTEN B SBICHHUAX U IIPOLIECCAX OKPYKAIOIIETO MUpPA, K PELICHUIO NPUKIIAIHBIX
3a/1a4.

MeTanpe)]MeTHLIe:

PeryasiTuBHblie:
VYyammiics Hay4uTCs:

MPUHUMATh M COXPAHATh LIETH W 3a/a4l y4eOHOW NesATeNbHOCTH, MCKaTh M HaXOIHUTh
CpEeICTBA MX JOCTHKCHHS,

* ompenensaTh Haubonee 3(PPEeKTUBHBIE CHOCOOBI JOCTHIKEHHUS pe3yiabTaTa, OCBOCHUE
HavyaJbHBIX (POPM IO3HABATENIbHOM U TMYHOCTHOM pediekcuu;

IUTAHUPOBAaTh, KOHTPOJIUPOBAThH U OICHUBATh Yy4YeOHbIE MAEWCTBUS B COOTBETCTBHH C
ITOCTABJIEHHOM 3a/1a4eil U YCIIOBUSMU €€ peann3aluu;

BOCIIPUHUMATh M TOHHUMATh MPHUYMHBI yclexa/Heycrexa B y4eOHOW AedITeNbHOCTH U
CIIOCOOHOCTH KOHCTPYKTHBHO JICHCTBOBATH Ja)kKe B CUTYAIUAX HEyCIeXa.

Yyamuiics IMMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

CTaBUTh HOBbIE Y4eOHBIE 3a/1a4H 110 PyKOBOJCTBOM YUUTENS;
HaXO/IUTh HECKOJIBKO CIIOCOOOB NEMCTBUI NMPH pelieHnn Y4eOHOH 3a/1auM, OLEHUBATh UX U
BbIOMpaTh HanboJiee palliOHAIbHBIH.

Ilo3naBaTe/IbHBIE:
VYyamuiicss Hay4uTCs:



UCIOJb30BAaTh 3HAKOBO-CHMBOJIMYECKHE CpEICTBA MpEICTaBICHUS HH(OpMaruu Jis
CO3/IaHUA MojeJiell H3ydaeMblX OOBEKTOB U IPOILIECCOB, CXEM peUIeHUS Y4YEeOHBIX U
MPAKTUYECKHX 3a/1a4;

MpeICTaBIsATh HMHQOpPMALMIO B 3HAKOBO-CUMBOJIMYECKOM WM rpaduueckoi Qopme:
CaMOCTOSITENIbHO ~ BBICTPAaWBaTh  MOJEIM  MAaTEMaTHYECKUX  IOHATHH, OTHOILICHHIA,
B3aMMOCBS3€H 1 B3aUMO3aBUCUMOCTEN N3yd4aeMbIX 0OBEKTOB U MPOIECCOB, CXEMbI PELICHUS
y4eOHBIX M TPAKTHUUYECKUX 33/]a4; BBIIEIATH CYIIECTBEHHbIE XapaKTEPUCTUKH OOBEKTa C
L[EJbIO BBISIBJIICHUS OOLINX MPU3HAKOB JJIs 00BEKTOB pacCMaTpUBAaEMOT0 BUA;

BJAJETh JIOTUYECKMMHU JEHCTBUSMHU CpaBHEHUS, aHajW3a, CHUHTe3a, O0000IeHus,
KJIacCU(pUKALUK IO POJO-BUIOBBIM IPU3HAKAM, YCTAHOBJICHHUS AHAIOTMM M HPUYHMHHO-
CJIEICTBEHHBIX CBSA3€H, IOCTPOCHUS PACCYKICHUM;

BJIa/IeTh 0a30BBIMHU MPEIMETHBIMU TOHATUAMU U MEXIPEAMETHBIMHU MOHATHAMH (YHUCIIO,
BEJIMYMHA, TeOMETpUUecKas (purypa), oTpa’karolMMU CYLIECTBEHHBIE CBS3H M OTHOLICHHUS
MeX1y 00beKTaMH U MPOLIeCCaMU;

paboTaTh B MaTepHalbHOW ¥ MHGOPMAIMOHHON cpejie HayalbHOTO 001Iero oopa3zoBanus (B
TOM 4YHCJIE C Y4eOHBIMU MOJEISIMH) B COOTBETCTBUU C COJAEpNaHHEM y4eOHOro IpeamMera
«MateMaTHKay, UCIIOJIb3Ys a0CTPAKTHBIN S3bIK MATEMATUKH;

UCIIOJIb30BaTh CIIOCOOBI pelIeHus MPoOIeM TBOPUECKOTO U TIOUCKOBOTO XapaKTepa;

BJIQJICTh HAaBBIKAMH CMBICIIOBOTO YTEHHS TEKCTOB MAaTEMaTHYeCKOrO COJCpXKAaHUS B
COOTBETCTBHUH C IMOCTABJIICHHBIMHU LIETISIMU U 33/1a4aMH;

OCYIIECTBISTH MMOUCK M BBIACIATH HEOOXOAUMYIO WH(GOPMAIIUIO /IS BBIIOIHEHUS y4eOHBIX
U MOMCKOBO-TBOPYECKUX 3aJaHMIl; MPUMEHSATh METOJ MH(OPMALMOHHOIO MOUCKA, B TOM
YHCIIe C TTOMOIIBI0 KOMITBIOTEPHBIX CPEJICTB;

YuTaTh HMH(OpPMALMIO, MPEACTABICHHYIO B 3HAKOBO-CHMBOJIUYECKOW WM TpaduiecKon
¢dbopMe, ¥ 0OCO3HAHHO CTPOUTH MATEMATHICCKOE COOOIICHNUE;

UCIIOJIb30BaTh PA3IMYHbIe CHOCOOBI MOMCKA (B CHPAaBOYHBIX MCTOYHHUKAX M OTKPBITOM
yueOHOM HMH(OPMAIIMOHHOM TpocTpaHcTBe cetn MHTepHeT), cOopa, 0OpaboTKH, aHaIm3a,
OpraHm3aluy, Mnepefaud HHPOPMAIMK B COOTBETCTBUM C KOMMYHHKATHBHBIMU H
MO3HABATENBHBIMH  337adyamMu  y4eOHOoro mpeamera «MaremaTHka»; TPEACTaBIATh
uHpopManui0 B BHUIE TaOMUIBI, CTOJOYATON JuarpamMmbl, BUICO- U TpapUUecKHX
M300pakeHU, MoJleNlell TEeOMETPHUYECKHX (UTYp; TOTOBHTH CBOE BBICTYIUICHHE U
BBICTYIIATh C ayJIUO- U BUJEOCOIPOBOXKICHUEM.

VYyamuiicst oJIy4yuT BO3MOXKHOCTh HAYYUThHCS:

*[IOHUMaTh YHUBEPCAIBHOCTh MATEMATHUYECKUX CIIOCOOOB TMO3HAHUS 3aKOHOMEPHOCTEH
OKPY’KaloIlero MUpa, BEICTPAUBaTh U MPE0OPa30BBIBATH MOJIEIIN €T0 OTAEIbHBIX ITPOIIECCOB
U SIBJICHUI;

BBITIOJIHATh ~ JIOTUYECKHUE  OIEpallii: CpaBHEHUE, BBISIBICHHE  3aKOHOMEPHOCTEH,
KJIacCU(UKALIUIO 110 CAMOCTOSITENIFHO HAalIEHHBIM OCHOBAaHUSIM — U JIENIaTh Ha 3TOW OCHOBE
BBIBO/JIBI;

*YCTaHABJIMBATh MPUYUHHO-CIECICTBEHHBIE CBS3H MEXAY  OOBEKTAMU U SBICHUSIMH,
MIPOBOJIUTH AHAJIOTUH, JIENaTh 0000IIEHNS,

OCYIIECTBISATH PACHIMPEHHBIN MOMCK MHPOPMAIIUH B PA3TUYHBIX HCTOYHUKAX;

COCTaBJISITh, 3aNMCHIBATh M BBIMOJHATH WHCTPYKIUMU (MPOCTOM aaropuTM), IUJIaH TMOMCKa
uH(pOpMaINH;

pacrmo3HaBaTh OJHY U Ty K€ WH(OPMAIUIO, TIPEICTABICHHYIO B pa3HOU (hopme (TabiuIbl 1
JMarpaMMbl);

IJITAHUPOBATh HECIIOKHBIE HWCCIEAOBAaHUSA, COOMpaTh H MPEACTABIATH TOJYYCHHYIO
MH(OPMAIIHIO ¢ TOMOIIBIO TAOIUI] U TUATPaMM;

WHTEPIPETHPOBAaTh  WH(MOpPMAIMIO, TIOJYYCHHYIO TIPU  TPOBEICHUU  HECIOXKHBIX
uccienoBaHui (00BACHATH, CPABHUBATH U 0000IIaTh TaHHBIC, I€TaTh BBIBOABI U MPOTHO3HI).

KoMmyHuKaTUBHBIE:
VYyamuiicss Hay4uTCs:



CTPOUTH pEUEBOE BBICKA3bIBAHME B YCTHOW (popMe, HCHONB30BATH MaTEeMaTHYECKYIO
TEPMHUHOJIOTHUIO;

IIPU3HABATh BO3MOKHOCTD CYILIECTBOBAHUS PA3JIMYHBIX TOYEK 3PEHUS, COTTIACOBBIBATH CBOIO
TOUKY 3p€HHs C MO3MLHUEH YYaCTHHMKOB, paboTalolUX B TpyIIe, B Hape, KOPPEKTHO U
apryMEHTUPOBAaHHO, C  HUCIIOJIb30BAaHUEM  MAaTEMaTU4YECKOM  TEPMUHOJIOTMU  H
MaTEMaTUYECKUX 3HAaHUN OTCTauBaTh CBOIO IO3HLIHUIO;

IIPUHMMATh y4acTue B paboTe B Iape, B IpYIIE, UCIOJIb30BaTh PEUEBbIE CPEJCTBA, B TOM
qyciae ~ MaTeMAaTHYECKyl0  TEPMHHOJIOTHIO, M CpelIcTBa  HMH(DOPMALMOHHBIX U
KOMMYHHUKAIMOHHBIX TEXHOJIOTMM I pElICHUS KOMMYHUKATHUBHBIX M II03HABATEIIbHBIX
3aJa4, B X0JI€ pellleHHs y4eOHbIX 3aJa4, IPOEKTHON AEATEIbHOCTH;

PUHUMATh y4YacTUE B OIpeJesieHuH oOImeld nean W myredl e€ OCTH)KEHUS; YMEThb
JIOrOBAapUBATHLCS O pacHpeeneHu QyHKIUHA 1 posieil B COBMECTHON AEATENbHOCTH;
HaBbIKaM COTPYJHUYECTBA CO B3POCIBIMA U CBEPCTHUKAMM B PA3HBIX CUTYyaLUSAX, YMEHUAM
HE c03/1aBaTh KOH(JIMKTOB U HAXOJIUTh BBIXO/bI U3 CIIOPHBIX CUTYaLU;

KOHCTPYKTUBHO pa3pemiaTh KOH(IMKTBI MOCPEICTBOM Yy4€Ta HMHTEPECOB CTOPOH H
COTPYJHUYECTBA.

VYyamuiicst NoJIy4YuT BO3MOKHOCTh HAYYUTHCS:

oOMeHuBaThCsl HHGOpMaIUeil ¢ OTHOKIACCHUKAMU, paOOTAIOIIMMH B OJHON TPYIIIE;
00OCHOBBIBATh CBOIO IIO3HIIMIO M COOTHOCHUTHL €€ C MO3UIMEH OJHOKIACCHUKOB,
paboTarouiux B OJHOH rpymime.

IlpexmeTHbIe:

YUCJIA 1 BEJIMUMHbI
VYyamuiicss Hay4uTCs:

00pa3oBbIBaTh, HA3BIBATh, YUTATh, 3AIIMCHIBATh, CPABHUBATH, YIOPSAA0UYMBAThH Yrcia oT 0 10
1 000 000;

3aMEHATh MEJIKUE €IMHHUIBI CYETa KPYITHBIMHA U HA000pOT;

YCTaHABJIMBaTh 3aKOHOMEPHOCTh — IIPABWJIO, IO KOTOPOMY COCTaBJ€Ha 4YMCIOBas
[OCJIEAOBATENbHOCTh  (YBEJIMYEHHE/YMEHBIICHHE YHCIa HAa  HECKOJBbKO  EIWHHUIIL,
yBeJIMYEHUE/YMEHbILIEHHE YKCca B HECKOJIBKO pa3); MPOJOKaTh €€ WIM BOCCTaHABIHUBAThH
MIPONMYLIEHHBIE B HEM YNCIIA;

IPYIIIMPOBATh YKCIIA IO 3aJAHHOMY WIM CAMOCTOSITEIBHO YCTAHOBJICHHOMY OJHOMY WIIH
HECKOJIBKUM IIPU3HAKaM;

YUTaTh, 3alMCHIBATh U CPAaBHUBATh 3HAUEHUsS BEJIMYMH (JJIMHA, IUIOINAJAb, Macca, Bpems,
CKOPOCTb), HCIIOJIb3YsSl OCHOBHbBIE EJMHMIIBI W3MEPEHHUS BEIMYUH (KUJIOMETp, METp,
JEUUMETp, CaHTUMETpP, MWIIMMETP; KBaApaTHbBIM KHUJIOMETpP, KBaJpaTHBIM MeTp,
KBaJPAaTHBIA JEUUMETp, KBAJAPAaTHBIA CAHTUMETP, KBAAPATHBIA MWIJIMMETP; TOHHA,
LIEHTHEP, KAJIOTPaMM, I'paMM; CYTKH, 4ac, MUHYTa, CEKyHJa; KWJIOMETPOB B 4ac, METPOB B
MUHYTY U JIp.) U COOTHOIIEHUS MEXAY HUMH.

Yyamuiics IMMOJIYYHUT BO3MOKHOCTb HAYYUTHCS:

KJIaCCU(UIIMPOBATh YUCIIA IO HECKOJbKHUM OCHOBAaHUSAM (B 0OJiee CIOXKHBIX Cllydasx) U
OOBSICHATH CBOU JICHCTBHUS;

CaMOCTOSITENIbHO BbIOMpaTh €AMHUILY AJI1 U3MEPEHUS TAKUX BEJIMYUH, KaK IUIOIa/lb, Macca,
B KOHKPETHBIX YCIOBHUSAX M OOBSCHSITH CBOM BBIOOP.

APUOMETHNYECKUE HEﬁCTBHﬂ
VYyamuiicss Hay4uTCs:

BBITIOJIHATh TIHCBMEHHO JEWCTBUS C MHOTO3HAUYHBIMH YHCIaMHU (CIIOKEHHE, BBIYUTAHUE,
YMHOXEHHE M [JEJIEHHE Ha OJHO3HA4YHOE, [By3HayHoe uuciao B mnpeaenax 10 000) c
WCTIOJh30BAHUEM TAONHIl CIIOKEHUST W YMHOXKEHHS 4YHCEJ, aJITOPHUTMOB IHChMEHHBIX
apu(pMeTHIECKUX AeHCTBUH (B TOM YHUCIIE AETCHUS C OCTATKOM);



BBITIONHATh YCTHO CIIO)KCHHE, BBIYMTAHWE, YMHOXCHHE W JIEJICHHE OIHO3HAYHBIX,
JIBY3HAUHBIX U TPEX3HAYHBIX YHCEN B CIIy4asX, CBOAUMBIX K AeHcTBUsAM B mpenenax 100 (B
toM unciie ¢ 0 u yuciom 1);

BBIICTISITh HEU3BECTHBIH KOMIIOHEHT apu(METHYECKOro JEWCTBUS U HAXOIUTh €ro
3HAUYEHHUE;

BBIUMCIIATh 3HAUEHHE YMCIOBOIO BBIpAXEHHS, cojaepxkamero 2-3  apudMeTH4YecKHX
neiicTBus (co ckookamu u 0e3 CKOOOK).

yanHHﬁCH IMOJIYYHUT BO3MOXKHOCTb HAYUUTLCA:

BBINIOJIHATH JEHUCTBHS C BEJIMUYNHAMMU;

BBITNIOJIHATh TPOBEPKY MPABUIBHOCTU BBIUMCICHHUN pa3HBIMH croco0aMu (C MOMOIIBIO
00paTHOTO ACHCTBHSI, MPUKUIKA U OLICHKH PE3yNibTara JCUCTBHS, HA OCHOBE 3aBHCUMOCTH
MEX1y KOMIIOHEHTaMH U PE3yJIbTaTOM JICHCTBUS);

HCIOJIb30BaTh CBOMCTBA apu(METHICCKHUX ACHCTBUIA JUIS YI0OCTBA BEIYHCIICHUN;

pelaTh ypaBHEHHs Ha OCHOBE CBSI3M MEXIY KOMIIOHEHTaMHU U pe3yibTaTaMHU JI€HCTBUUI
«CIIOKEHUS» U «BBIUUTAHUAY, KYMHOXKECHUS» U «ICIECHUSY;

HaXOJUTh 3HAU€HHE OYKBEHHOT'O BBIPAXKEHUS IMPH 33JaHHBIX 3HAYEHUSX BXOMSIIUX B HETO

OYKB.

PABOTA C TEKCTOBbIMU 3ATAYAMU
VYyammiics Hay4uTCs:

yCTaHABIIMBATh 3aBHCHUMOCTH MEXIy OObEKTaMH U BETUYMHAMHU, MPEICTABICHHBIMU B
3ajaue, COCTABIIATh IUIAH PEUICHHUS 3a7aui, BEIOUPATh U OOBACHATH BEIOOD ACHCTBHIA;
pemars apupMETHYECKHUM CIOCOOOM TEKCTOBbIe 3adaud (B 1— 3 melicTBUs) W 3amayd,
CBSI3aHHBIE C [TOBCEHEBHOM KU3HbIO;

OLICHMBATh MPaBUJIBHOCTh XOJAa PpELICHUs 3aJaud, BHOCUTh WCIPABICHUS, OLEHUBATH
peaIbHOCTb OTBETA Ha BOIIPOC 3a/Jauu.

Yuyanuiics IMOJIYYHUT BO3MOKHOCTb HAYYUTHCA:

COCTAaBJISITh 33J1a4y 0 KPaTKOM 3aMKCH, 10 33JJaHHON CXEeMe, 110 PEIICHHUIO;

pemaTth 3aJa4yd Ha HAXOXJCHHWE: JOJIM BEIIMYMHBI M BEIMYMHBI 10 3HAYCHUIO €€ JI0JIH
(monmoBMHA, TPETh, YETBEPTH, MsATAas, JECATas YacThb); Havyala, MPOJAOHKUTEIHLHOCTA U KOHIIA
COOBITHS; 33aJa4M, OTPAKAIOLINE MPOLECC OAHOBPEMEHHOIO BCTPEYHOIO JBIIKEHHUS JIBYX
O00OBEKTOB U JBWKEHHUS B TMPOTUBOIOJIOKHBIX HAMPABJICHUIX, 3a/Ja4yd C BEJIWYHHAMHU,
CBSI3aHHBIMHU TPOIOPIMOHATFHON 3aBUCUMOCTHIO (IIeHa, KOJIWYECTBO, CTOMMOCTH); Macca
OJIHOTO TIpeMETa, KOJIMYECTBO MPEIMETOB, MAacCa BCEX 3a/IaHHBIX MPEIMETOB U JIP.;

pemath 3agauu B 3—4 n1eiicTBUS;

HaxOJIUTh Pa3HbIE CIIOCOOBI PEIIECHUS 3a/1a4H.

ITPOCTPAHCTBEHHBIE OTHOILHEHM AI.
T'EOMETPUYECKUE ®UT'YPbI
VYyamuiicss Hay4uTCs:

OIMCHIBAaTh B3aMMHOE PACIOJI0KEHUE MPEIMETOB Ha TUNIOCKOCTH U B IPOCTPAHCTBE;
pacrio3HaBaTh, Ha3bIBaTh, N300paXkaTb reoMeTpuueckue (uUrypsl (Touka, mpsMasi, KpuBasi,
OTpPE30K, JIOMaHasl, MpPsIMOW yrojl; MHOTOYIOJbHUK, B TOM YHCIE TpPEYroJIbHUK,
OPSMOYTONIbHUK, KBAJIPAT; OKPYKHOCTh, KPYT);

BBIIIOJIHATh TOCTPOEHHE T'€OMETPUUECKUX (QUIYp C 3aJaHHBIMH pa3MepaMmH (OTpe3OK,
KBaJIpaT, MPSIMOYTOJIbHUK) C TOMOLIBIO JIMHEWKH, YTOJIBHUKA,

HCIIOJIb30BaTh CBOMCTBA MPSAMOYTOJIbHUKA M KBaJpaTa JJsl pelieH s 3a1a4;

pacrio3HaBaTh U Ha3bIBaTh FreOMETpUUEcKUe Temna (KyO, map, nupaMuaa);

COOTHOCHUTH peajibHble 00BEKTHI C MOJIEISIMU T€OMETPUUECKUX (DUTYD.

T'EOMETPUYECKUE BEJIMYMHBI
VYyamuiicss Hay4uTCs:

HU3MCPATH UIMHY OTPE3Ka,
BBIYUCIIATH MEpUMETP TPEYroJIbHUKA, MMPAMOYTOJIbHUKA u KBagpara, mIomanab
MMpsAMOYT'OJIbHHKA U KBaJIpaTa,



*  OIECHUBATh pa3MepPbl FTEOMETPHUECKUX O0OBEKTOB, PACCTOSHUS PUOIMKEHHO (HA TTa3).
VYyanuiicst oJIy4yuT BO3MOXKHOCTh HAYYHUTHCS:
* epaclo3HaBaTh, pa3iMyaTh W HA3bIBATh T'EOMETPUUYECKHE TeNa: MPSIMOYTOJbHBIN
napajuiefienune1, TupamMuay, IIKHIP, KOHYC;
*  BBIUUCIATH IEPUMETP MHOTOYTOJIbHUKA;
*  HaxoJUTh IUIOIIAb MPIMOYTOJIBLHOTO TPEYTOJIbHUKA;
* HaxomuTh Iulomanu ¢Guryp myréM uX pa3OueHus Ha TPSIMOYTOJBHHUKHM (KBaIpaThl) W
MPSIMOYTOJIbHBIE TPEYTOJIbHUKH.
PABOTA C HH®OPMAITUEN
VYyamuiicss Hay4uTCs:
*  YUTaTh HECJIOXKHBIC TOTOBBIC TAOIHIIBL;
*  3aroJHATH HECJIOKHBIE TOTOBBIEC TAOIHUIIBI;
*  YHUTaTh HECJOXKHBIC TOTOBBIC CTOIOUYATHIC JHATPAMMBEI.
VYyamuiicss HOJTy4YUuT BO3MOKHOCTb HAyUYUTHCS:
* JIOCTpamBaTh HECIOKHYIO TOTOBYIO CTOJIOYATYIO TUATPAMMY;
* ecpaBHMBaTh M 0000maTe WHGOPMALUIO, MPEACTABICHHYI0 B CTPOKaX U CTOJOLAx
HECJIOXKHBIX TaOJIHII U AHATPAMM;
* [OHUMATh MPOCTEHIINE BbICKA3bIBAHUS, COJEPIKAIINE IOTUYECKUE CBSA3KHU U CJioBa (... U ...,
€CII. .., TO...; BEpHO/HEBEPHO, UTO...; KQXK/IbII; BCEe; HEKOTOPHIC; HE).

MECTO KYPCA B YYEBHOM IIJIAHE

Ha u3ydeHne MareMaTHKH B KQXKIOM KJIacCe HAYaIbHOW IIKOJIBI OTBOAMTCSA 1O 4 4 B Heneno. Kypc
paccuutal Ha 540 u: B 1 kmacce — 132 u (33 yueGHbie Henenn), Bo 2—4 knaccax — o 136 u (34
y4eOHBIC HEJICH B KaXJIOM KJIacce).

COJIEP KAHUE YYEBHOI'O INIPEJIMETA
Yucyia 1 BeJITMIHHBI
Cuér mpeameroB. OOpa3zoBanue, Ha3Banue W 3anuch uucen or 0 mo 1 000 000. decstuunbie
enuHuibl cuéta. Paspsimel u kmaccel. [lpencraBieHne MHOTO3HAYHBIX YHCENl B BHUJE CYMMBI
pa3psAnHbIX cnaraemMbix. CpaBHEHHE U YIIOPSIOUYCHHUE YMCENl, 3HAKU CPABHEHHS.
W3mepenue BenuuuH. ENWHUIBI BeMWYWH: Macchl (TpamMM, KUJIOTpaMM, LIEHTHEP, TOHHA);
BMECTUMOCTH (JTUTP); BPEMEHH (CEKyHJa, MHHYTa, 4Yac, CYTKH, HEAeNs, MeCSI, TO0J, BEK).
COOTHOIIIEHHS MEX]y €AMHUIAMU KaXJI0M u3 BenuuuH. CpaBHEHHE M YNOPSAOYEHUE 3HAUYCHHM
BEeNWYUHBI. [[0J1s BeIMUMHBI (TIOJIOBUHA, TPETh, YETBEPTH, ACCIATAs], COTasl, THICSIHAS).

Apudmernyeckne 1eiicTBUA

CnoxeHue, BbIUMTAaHUE, YMHOKEHHUE U JEJECHHE. 3HAKU JAeicTBUil. Ha3BaHus KOMIIOHEHTOB u
pe3yabTaToB apupMeTHIecKux aeicTuid. Tabnuia cnoxenus. Tabnuia ymHoxxeHusi. B3auMocssizb
apupMeTHYeCKuX JeHCTBUN (CIIOKEHHUsS] M BBIYMTAHUS, CIOKEHUS U YMHOXKEHHs, YMHOXEHUS U
nenenusi). HaxoxkneHune HEW3BECTHOrO KOMIIOHEHTa apudmerudeckoro naenctBusa. [lenenue c
octaTkoM. CBOICTBa apu(pMeTHYECKUX JCHCTBUIl: IEpEMECTUTENILHOE U COUeTaTeIbHOE CBOWMCTBA
CIIO)KEHUSI U YMHOXEHHSI, PAaCIpeAeTUTEIbHOE CBOMCTBO YMHOXKEHHUS UM JEJICHUS OTHOCUTEIHbHO
cioxeHus. Yucnoble BelpaxkeHUs. 11opsAIOK BBIOJIHEHUS NEWCTBUM B YMCIOBBIX BBIPAXKEHUAX CO
ckoOkamu U 0e3 ckoOok. HaxoxaeHue 3Ha4eHusT YMCI0BOTO BhIpakeHUs. Vcmoap30BaHe CBOWCTB
apu(pMeTHYECKUX ACUCTBUI U IIPABUII O MOPSJIKE BHIIOTHEHUS ACUCTBUI B YMCIOBBIX BBIPAKEHUSIX.
AJTOpPUTMBI MUCbMEHHOTO CJIOXEHHS U BHIUUTAHUSI MHOTO3HAYHBIX YUCENl, YMHOKEHHUS U JIEICHUS
MHOT'O3HAYHBIX YHCEN Ha OJHO3HAYHOE, JIBy3HauHOE M TpEx3HauHoe 4ucio. CrocoObl MpoBEpKU
MPaBWJIBHOCTH BbIYMCICHUN (0OpaTHbBIE AEWCTBUS, B3aHMMOCBS3b KOMIIOHEHTOB U pPE3yJbTaTOB
NEMCTBUM, MIPUKUAKA PE3yJIbTaTa, IPOBEPKA BBIYUCICHUN Ha KAJIbKYJIATOPE).

DneMeHTHI alredpanyecKkoil MponeeBTUKN. BripaxkeHust ¢ 0HOM nepeMeHHoW Buia a = 28, 8 - b, €
: 2; ¢ AByMsI IEpeMEHHbIMH BUJa a +b,a—b,a b, c:d (d # 0); BeluKcIeHUe UX 3HAYEHUI TIpH



3aJJaHHBIX 3HAYEHUSAX BXOIAMIMX B HHUX OykB. Mcmonb3oBaHue OyKBEHHBIX BBIPAKCHHN MpU
¢dbopmupoBanun 00001eHNH, pu paccmoTpenuu ymHoxenus ¢ 1 m 0 (1 -a=a, 0-c =0 u gp.).
VpaBuenue. Pemenune ypaBHeHHH (I0Z0OpPOM 3HAYCHHS HEM3BECTHOT'O, HA OCHOBE COOTHOIICHHH
MEXIy IEeIbIM M YacThlO, HA OCHOBE B3aMMOCBS3€H MEXIy KOMIIOHEHTAMHU M pPE3yJIbTaTaMU
apu(pMETHUYECKUX ACHCTBUI).

Padora ¢ TeKCTOBLIMH 3a4a4aMU

3amaga. CrpykTypa 3amaun. PemieHue TEKCTOBBIX 3a7ad  apuU(PMETHUYECKHM  CIIOCOOOM.
[InanupoBaHue xo/1a peuieHus 3a1ay.

TexcToBble 3a1a4M, paCKPHIBAIOIINE CMBICT apU(PMETUYECKUX JEHCTBUN (CIOKEHUE, BHIUMTAHHE,
YMHOKEHHUE U JeneHne). TekcToBble 3a/1auu, coiepKallie OTHOIICHUs OoJbIie Ha (B)..., MEHBIIE
Ha (B).... TekcToBbIC 3amayu, COACPIKAIIUE BEIMYUHBI, XaPAKTCPUIYIOIIME IMPOILECC ABUKCHUS
(ckopocTbh, BpeMsi, IPONACHHBIA MyTh), PacYET CTOMMOCTHU TOBapa (LIeHa, KOJIMYECTBO, OOIIas
CTOMMOCTh TOBapa), pacxoj MaTepuasa Mpu U3TOTOBICHUU MPEAMETOB (Pacxoj Ha OAWH IMPEIMET,
KOJIMYECTBO MpPEeIMEeTOB, OOHIMI pacxona) W Jp. 3agaud Ha OINpeAesieHWe Hayania, KOHIA U
MPOJOJKUTENILHOCTH COOBITHS. 3aJauyd Ha HAXOXKJIEHUE JOJNHM [EeNOro W IEJIOr0 IO  €ro
none.Pemenne 3amau pasHeimMu crocobamu.llpencraBneHne TekcTa 3aJadyud B BUIE PHCYHKA,
CXEMAaTHYECKOTO PUCYHKA, CXEMATUYECKOTO YePTEkKa, KPATKOW 3aIKCH, B TAOJIHIIE, HA JHArpaMMe.

IIpocTpancTBeHHbIE OTHONIEHUsI. ['eoMeTpuueckue (purypsnl

BsaumHoe pacrnoniokeHue nIpeaIMeToB B MPOCTPAHCTBE U HA IIOCKOCTHU (BBIIIE — HUXKE, CIeBa —
crpaBa, 3a — Heped, MEeXIy, BBEpXy — BHHU3Y, Oimxke — pganbine U jp.).PacrnosznaBanme u
n3o0paxkeHne reoMeTpudeckux Guryp (Touka, TuUHHUS (mpsiMasi, KpUBasi), OTPE3OK, JIyd, YTOJ,
JIOMaHas, MHOTOYTOJIbHHK: TPEYrOJbHUK, YETBIPEXYTONBHUK, MPSMOYTOJIBHUK, KBaJpar,
NATUYTONBHUK W T. JA.). Buabsl yrioB: npsMol, ocTpblii, Tynoil.CBoOHCTBa CTOPOH
MPSMOYTOJIbHAKA. BUBI ~ TPEYrOJIBHUKOB MO  yIJlaM:  MPSMOYTOJBHBIA,  TYIOYTOJbHEIH,
OCTPOYTOJBbHBIH. BHUABI TPEeyroapHUKOB 1O COOTHOUICHHWIO JJIMH CTOPOH: Pa3HOCTOPOHHUM,
paBHOOepeHHbIl  (paBHOCTOpOHHMI).OKpy)HOCTh  (Kpyr). LleHTp, paauyc OKpYy>KHOCTH
(xpyra).Mcnonp3oBaHue 4epTEXHBIX MHCTPYMEHTOB (JIMHEWKa, YroOJbHUK, LMPKYIb) IS
BBIMIOJTHEHUST TocTpoeHuil.I'eomerpudeckue ¢GopMbl B OKpyxkaroiiem wmupe. Pacrno3naBanue u
Ha3bIBaHUE TE€OMETPUUECKUX Tel (KyO, mupaMu/ia, 1map).

I'eomeTpuyeckue BeJTHYUHBI

I'eomeTpuyeckue BeMMUMHBI U UX u3Mepenue. JlnuHa. EquHuIbl JIMHB (MAJUTUMETp, CAHTUMETP,
JIeUMeTp, MeTp, KuaoMmeTp). COOTHOMICHHUS MEXIy €IUHHUIIaMU JUTHHBL. [lepeBos oMHUX €IUHMUIL
JUIMHBI B Apyrue. M3mepenue IMHBI OTpe3Ka U IOCTPOCHUE OTpE3Ka 3alaHHOM JUIMHBL. [lepumerp.
Brprunciienne nepuMeTrpa MHOTOYIOJIbHMKA, B TOM 4YHUCJIE [MEpUMETpa NPSMOYTOJbHUKA
(xBagpara).llmomans. Ilnomanpr reomerpuueckoil ¢urypsl. Enununel miomany (KBaapaTHBINA
MUJUIMMETp, KBAJpaTHBIM CaHTUMETpP, KBAJAPATHBIM ACLUMETP, KBAApPATHBIA METp, KBaJpaTHBIN
kunomerp). Tounoe u mpuOMMDKEHHOE (C  TOMOIIBID TANETKH) H3MEpeHHe IUIoNaan
reoMeTpuyeckor (purypsl. Beraucienue miomaay npsMoyroyibHIKa (KBaapara).

Padora c undopmanueii
CO6op u ipecTaBiIeHre HHPOPMAITUH, CBA3aHHOW CO CUETOM OOBEKTOB M N3MEPEHUEM BEJINYNH;

aHaJM3 | MpeJCTaBleHre HHPOpMAIUY B pa3HbIX Gopmax (Tabauia, croiduaTas [uarpaMma).
UreHue 1 3aN10JHEHUE TaOJIUI, YTEHHE U TOCTPOeHHE CToN09aThIX auarpamm. HTepnpeTanus
JAHHBIX TaOJIHUIBI U cTONIOUATOM nuarpaMMbl. CocTaBiieHHEe KOHEUHOM MOCIIe10BaTeIbHOCTH
(uermoYKM) MpeIMETOB, YUCET, YACIOBBIX BBIPAKCHUH, TEOMETPUIECKUX (PHUTYD U T. JI. IO
3aganHOMY npaBmity. CocTaBiIeHue, 3aIHCh U BBIITOJHEHUE IPOCTOTO alrOpUTMa (IUIaHa) TIOMCKa
nHpopmanuu.IlocTpoeHne MPOCTEHIINX JTOTHYECKUX BBICKA3bIBAHUH C TIOMOIIBIO JIOTHYECKUX



CBSI30K U CJIOB (BE€pHO/HEBEPHO, UTO...; €CJH..., TO...; BCE; KOKIbIN U 1Ip.).

1 knacce (132 yaca)

IHoaroroBka k n3ydenuto unces. [lpoctpancrBeHHbIe 1 BpeMeHHbIE NPeICTABICHNUSA

ITpuznaku npeameroB.CpaBHEHHE HPEIMETOB 0 pa3Mmepy (OoJiblie - MEHbILE, BbINIE - HHUXKE,
JUTMHHEE - KOpode) u 1o popme (KpyTIiblil, KBaapaTHBINA, TPEYTOJIBHBINA U T.1.)

B3auMHoe pacrosioxkeHue NpeaMETOB B MPOCTPAHCTBE M HA IUIOCKOCTH (BBILIE - HMXKE, CJIEBa -
CIIpaBa, 3a - Iepejl, MEXy, BBEPXY - BHU3Y, OJMKE - Jalblle U JIp.)

HanpaBneHus ABUXKEHMSI: ClI€Ba HAaIpaBo, ClpaBa HaJIeBO, CBEPXY BHU3, CHU3Y BBEPX.

BpeMeHHbIe IpeACTaBICHUA: CHaYala, [I0TOM, J10, II0CJIE, PaHbIIIE, ITO3XKE.

CpaBHeHue rpymni IpegMeToB: O0JIblIe, MEHbIIE, CTOIBKO XK€, Ha CKOJIBKO O0JibLIe (MEHBLIE).

Yucaa ot 1 10 10. Yuciio 0. Hymepaumst

HaszBanue, nocienoBarenbHOCTh U 0003HaueHne uucen ot 1 g0 10. Cyer peanbHBIX IPEIMETOB U
UX HU300pakeHul, NBUKEHUM, 3BYKOB U 1p. [lomyuenue uucna myreMm nmpuOaBiIeHUS €IUHUIBI K
MIpEABIAYIIEMY, BBIYATAHNS €IMHUIIBI U3 YMCIA, CIEAYIOMIETO 33 JaHHBIM IIPU CUETe.

Yucno 0. Ero nonyuenue u o603HaueHUE.

CpaBHeHHe uncer.

PaBeHCTBO, HEpAaBEHCTBO. 3HAKU <,>,=.

CocraB uucen B rpezeax nepBoro JecsaTKa.

Touka. Jlunum (xpuBas, npsmas). Otpe3ok. JlomaHas. MHOroyroibHUK. YTUIbI, BEpIIMHBI U
CTOPOHBI MHOI'OYT'OJIbHHKA.

Jlnuna orpeska. CaHTUMETD.

Pemenue 3aa4 B 0JJHO J€CTBHE Ha CII0KEHHUE U BBIUMTAHUE (HA OCHOBE IEpecyeTa PeIMETOB).
[IpakTuueckass pabora: CpaBHEHHE [JIMH OTPE3KOB, M3MEPEHHUE JUIMHBI OTpe3Ka, MOCTPOCHUE
OTpE€3Ka 33/IaHHOW JIJIUHBI.

Yucia ot 1 no 10. CnoskeHue ¥ BLIYUTAHHE

KoHnkpeTHbIN CMBICT U Ha3BaHUsI IEHCTBUMN CIIOKEHUS U BRIYUTAHUS. 3HAKHU TUTIOC, MUHYC , PaBHO.
Ha3Banus KOMIOHEHTOB U PE3YIHTATOB CIIOKEHUS U BBIYUTAHUS (MX HCTIOIB30BaHUE TIPU YTEHUU U
3alMCH YHUCIIOBBIX BbIpakeHUI). HaxokJaeHne 3HaueHHWH YHCIIOBBIX BBIPAKEHUN B OJHO-ABA
nercTBUs 0e3 CKOOOK.

[lepemecTuTeIbHOE CBOMCTBO CIOKEHHUS.

[TpuemMsbl BeuncIeHUN: IPUOABICHUE YHUCIIA TIO YACTSM, ITIEPECTAaHOBKA YHCEN; BEBIUUTAHHUE YUCTIa

10 YaCTSM M BBIYUTAHHUE HA OCHOBE 3HAHUSI COOTBETCTBYIOLIETO Cy4as CI0KEHHUS.

Ta6muma cnoxxerus B mpenenax 10. CooTBETCTBYOIIUE CIydal BEIUATAHUS.

Cnoxxkenune ¥ BeIyuTaHue ¢ auciom 0.

Haxosxnenue uucia, KoTopoe Ha HECKOJIBKO €IMHUIL OOJIbIIE WM MEHBIIE TAHHOTO.

Pemienue 3a1a4 B 0/IHO JieiicTBHE HA CJ10keHHe U BbrunTanue. Yucia or 1 no 20. Hymepauus
Ha3spanue u nocnegoBarenbHOCTh unceln ot 1 g0 20. Jlecaruunsblii coctaB uncen oT 11 mo 20.
Urenue u 3anuck yucen ot 11 go 20. CpaBHeHue unces.

Cnoxenne 1 BelunTanue uncea suga 10+8,18-8,18-10.

CpaBHEHHE YHCET C TIOMOIIHI0 BEIYUTAHUS.

Enununa Bpemenu: yac. OnpeneneHue BpeEMEHHU MO YacaM ¢ TOUHOCTBIO JI0 Yaca.

Enununer nnmuaet: cantumetp, aerumMerp. CooTHoIeHUe Mex 1y HUMU. [locTpoeHne oTpe3koB
3aJIaHHOH JUJTMHEL.

Enuauter maccel: KUiorpamm.

Enunuter o0bema: auTp.



Yucaa ot 1 go 20. CiioskeHre M BbIMUTAHHUE

Yucna ot 110 20. Hymepanus.

CnoxxeHue IByX OJIHO3HAYHBIX YUCEN, CYMMa KOTOPBIX OoJibie 10, ¢ ucnosib3oBaHUEM
W3YYECHHBIX IPUEMOB BBIYHUCIICHHI.

Tabnuua cIoXeHust 1 COOTBETCTBYIOLIUE CIIydau BEIUUTAHMUSL.

I'eomeTrpuueckue Gpuryps.

Pemenue 3a1au B 01HO-/1Ba ACHCTBUA HA CJI0KEHHUE U BHIYUTAHUE.

Hrorosoe IMOBTOPCHUC.

2 kiacc (136 yacos)

Yucaa or 1 1o 100. Hymepauust

HoBas cuérnas equanna — gecartok. Cuér necstkamu. OOpa3oBaHue U Ha3BaHHUE YHCEN, UX
JECSITUYHBIA COCTAB. 3allUCh U YTeHHUE yncell. Yucia onHo3Ha4YHble U 1By3Ha4Hble. [Topsnok
CJIEIOBAHHUS YNCET IIPU CUETE.

CpaBHEHHE UnCell.

EavHULIBI ITUHBL CAHTUMETP, TEUUMETP, MIJLTUMETP, METP. COOTHOILIEHUE MEKY HUMHU.

JIIrHa JTOMaHOM.

IlepumeTp npsAMOYTroJbHUKA.

Enununb! Bpemenu: yac, Munyta. CooTHoleHue Mexxy HuMu. OnpesiesieHne BpeMEHHU 10 yacaMm ¢
TOYHOCTBIO 10 MUHYTBHI.

MoueTb! (Habop U pa3MeH).

3azauy Ha HaXO0XJAECHUE HEU3BECTHOI'O CJIaraéMoro, HEM3BECTHOIO YMEHbBIIAEMOI'0 U HEU3BECTHOTO
BBIYUTAEMOTO.

Pemenne 3ama4 B 1Ba ACUCTBUA HA CI0KEHHUE U BBIYMTaHUE.

Yucaa or 1 1o 100. Cno:xkeHue U BbIYUTAHHE

YCTHBIE U TMCbMEHHbIE IPUEMBI CJI0KEHUS U BBIYMTaHUs yucen B npenenax 100.
YucnoBoe BEIpaXKEHUE U €r0 3HAUCHHE.

[Topsimok aelcTBUil B BRIpaXKEHUSX, COAepKAIIUX 2 NecTBUs (O cKoOKamMH U 6€3 HUX).
CouerarenpHOE CBOICTBO cloeHHs. Vcronb30BaHe MEPEMECTUTENBHOTO U COYETATEIEHOTO
CBOWCTB CJIOXKEHHUS ISl pallMOHAIN3ALUU BBIYUCICHUH.

B3anMoCBsI3p MEXKTy KOMITOHEHTAMH U PE3yJIbTaTOM CIIOKEHHSI (BBIYUTAHU).
ITpoBepka cin0oXKeHUs! U BHIYUTAHMSL.

Beipaxkenus ¢ o1HOM nepeMeHHoM Buia a + 28,43 - Db .

VYpaBHeHue. PelieHue ypaBHEHUS.

Pemenwuie ypaBaenuii Buna 12 + x = 12, 25 —x = 20, x — 2 = 8 cmoco6om moabopa.
VYrisl npsiMble U HeNpsiMble (OocTpble, Tymble). [IpsmoyronsHuK (kBaapar). CBOHCTBO
MIPOTHBOMOJIOKHBIX CTOPOH MPSMOYTOJTbHHKA.

[TocTpoeHue npsMoro yria, NpsMOyroJibHUKa (KBajapara) Ha KjieT4aTtoil Oymare.
Pemenue 3aau B 1—2 nefcTBUS Ha CIIOKEHHUE U BHIYUTAHHE.

YMHOKeHHe U JeJIeHne

KoHkpeTHBIN CMBICT U Ha3BaHUsI IEHCTBUN YMHOKEHUS U AeTICHUS. 3HAKW YMHOKEHHUS - (TOYKa) U
TIeIeHUS : (IBE TOUKH).

Ha3BaHus KOMIOHEHTOB U pe3yNbTaTa YMHOXKEHUS (JI€NIeHUs ), UX UCIOJIb30BAHKE MPU YTEHUU U
3aIMCH BBIPAKEHUM.

[lepemecTuTenbHOE CBOMCTBO YMHOXKEHUS.

B3anMocBs3u Mex 1y KOMIIOHEHTAMH B PE3YIbTaTOM JIEUCTBHS YMHOXEHUS, UX UCIIOJIb30BAHNE
MIPU PACCMOTPEHHH JieNieHus ¢ urciaoM 10 u mpu cocTaBieHUU TaOIHUI YMHOXKEHUS U JISTICHHUSI C
quciiaMu 2, 3.

[TopsiIoK BBIMOTHEHUS JEHCTBHUM B BBIPAKEHUSX, COIepKaIUX 2—3 neicTBus (co ckoOkamu u 0e3



HUX).
[TepumeTp npsiMmoyroibHUKA (KBagpaTa).
Penrenue 3aa4 B 0JTHO JCHiCTBUE HA YMHOXKEHHE U JICTICHUE.

IToBTOpEHUE

Hywmepanus uncen ot 1 go 100.

Pemrenue 3agau.

Cnoxxenue u Beiuntanue B rpezaenax 100.
UwucnoBele u OykBeHHBIE BhIpakeHus. HepaBeHcTBa.
Enuaunel BpeMeHu, Macchl, JJIHHBI.

3 kaacc (136 yacos)

Yucaa ot 1 xo 100. Cioxenue ¥ BLIYUTAaHHUE

Cnoxxenue u BpluuTaHue. CIIO)KEHHE W BBIUUTAHUE JABY3HAUHBIX 4YMCENl C IIEPEXOJOM uepe3
necsaTok. BeipakeHus ¢ mepemeHHoi. Pemenne ypaBHenuid. Pemenue ypaBHeHuii. HoBwlii crioco6
pemenus. 3akpervieHne. Pemenne ypaBHeHuil. O0o3HaueHHE TreOMETPUYECKUX (UTYp OyKBaMH.
3akperieHue IporuIeHHOro MaTepuaia. Pemenue 3amay.

Yucaa ot 1 1o 100. TabimuHOe yMHOXKEHHE U AeJICHUE

CBsi3b YMHOXEHUSI W JCIICHUS; TAOJHIBI YMHOXCHHUS W JICJCHHS C 4YUCIaMd 2 W 3; 4ETHBIC U
HEYETHBIC YHWCIa; 3aBUCMMOCTH MEXAY BEJIMYMHAMHU: 1I€HA, KOJIWYECTBO, CTOMMOCTH. [lopsimok
BBITIOJIHEHUS ICHCTBU B BBIPAKEHHUSX CO CKOOKaMH U 03 CKOOOK.

3aBUCHMOCTH MEXIYy MNPONOPLUOHAIBHBIMU BEJIIMYMHAMHU: Macca OJIHOIO IMpEeaMeTa, KOJIUYECTBO
MPEAMETOB, Macca BCEX MPEAMETOB; PacxXoJ] TKAaHU Ha OJUH IMPEIMET, KOJUYECTBO MPEIAMETOB,
pacxoJi TKAaHW Ha BCE MPEIMETHI.

TekcroBble 3a1aun Ha yBelnYeHHE (YMEHBIIICHHUE) YHUCia B HECKOJIBKO pa3, Ha KPaTHOE CpaBHEHUE
YHCel.

3ajaun Ha HAXOX/IEHUE YETBEPTOrO MPOMOPLIMOHATBHOTO.

Tabmuiel yMHOXKEeHUS U AeneHus ¢ uucinamu 4, 5, 6, 7, 8, 9. Tabnuma [Mudaropa.

[Tnomans. CriocoOsl cpaBHeHUs pUryp mo riomaau. EquHUIbI Tiomaan: KBaapaTHBIA CAaHTUMETD,
KBaJpATHBIN JEUMETP, KBaIPATHBIA METP.

[Tnomane mpsSAMOYTOJIbHUKA.

Ywmuoxenue Ha 1 u Ha 0. [lenenue Buma a : a, 0 : a, mpu a # 0.

TekcToBbIE 3a1a41 B TPU JACHCTBHUS.

Kpyr. OkpyxHOCTH (LIEHTp, paauyc, TuaMeTp). BordepurBaHue OKpYXKHOCTEH € HMCIOIb30BaHUEM
uupkyns. Jlonu (momoBuHa, TpeTh, YETBEPTH, AecsTasi, cotas). OOpazoBaHue U CpaBHEHUE JOJNEH
3amaun Ha HaXOXKJICHUE JIOJX YKClia ¥ YHClIa IO €0 JIOJIe.

Enunuiel BpeMeHu: ToJ1, Mecsl, CyTKH.

Yucaa or 1 1o 100. BHeTadiuuHOe YMHOKEHHE U IeJICHHE

[Tpuémbl ymHOXKeHUs U1l cinydaeB Buaa 23 - 4, 4 - 23. Ilpuémsl aenenus uist ciydaeB Buga 78 : 2,
69 : 3. llenenue cymmbl Ha yucio. CBsi3p MeXAy YHCIaMu Npu AeneHuu. [IpoBepka yMHOXKEHUS
JIETICHUEM.

BripakeHus ¢ IByMsi mepeMeHHBIMU Bufia a + b, a - b, a - b, ¢ : d (d#0), BeiunciieHue ux 3HaAYCHUN
IIPY 3a/IaHHBIX 3HAYCHUSIX OYKB.

Pemennie ypaBHeHHI Ha OCHOBE CBS3M MEXAY KOMIOHEHTaMU M Pe3ylbTaTaMUd YMHOXXEHUS U
nenenus. Jlenenue ¢ ocraTkoM PerieHne 3aa4 Ha HaX0KJICHHUE YeTBEPTOTO MPOITOPIIMOHATEHOTO.

Yucaa or 1 no 1000. Hymepauust
VYcTHas u nuceMeHHas HyMmepanus. Pazpsansl cu€tHsix eauHun. HatypanbHas mociaenoBaTeslbHOCTh
TpEX3HAUHBIX YHCeNl. YBenuueHue W ymeHbleHue yucia B 10, 100 pa3. 3ameHa TpEx3HAYHOIO



qucila CyMMOH pa3psaHbIX ciaraemblx. CpaBHEHHME TpPEX3HAYHBIX 4YMceld. EIMHUIBI Macchl:
KWJIOTPaMM, IPamMM.

Yucaa ot 1 10 1000. Ci1o:kenne 1 BLIYUTAHHE

ITpuémbl ycTHOTO ciokeHus U BeluuTanus B npezaenax 1000. AIropuTMbl TUCbMEHHOIO CIOKEHUS
u BeruuTaHus B mnpenenax 1000. Buasl TpeyronbHUKOB: PaBHOCTOPOHHHM, paBHOOCIPEHHBIN,
PaBHOCTOPOHHHUM.

Yucaa or 1 1o 1000. YMHOKeHHE U Je/IeHHE

IIpr€mbl yCTHOTO YMHOKEHHUS U ACIE€HUSA. BUabI TpeyroJIbHUKOB: NPSAMOYTOJIbHBIN, TYIIOYIOJIbHBIN,
OCTpOYroyibHbIA. [IpMéM NHCBMEHHOTO YMHOXKEHMS U JCJIEHMS Ha OJHO3HA4YHOE YUCIIO.
3HAKOMCTBO C KaJIbKYJISATOPOM.

4 knace (136 yacoB)

Yucaa or 1 1o 1000.

Hymepanus.

Yetsipe apupMeTHICCKUX NEHCTBUS.

3HAaKOMCTBO CO CTOJIOUAThIMU AMarpaMMaMu. UTeHue U COCTaBIEHUE CTOIOUYATHIX JHArPaMM.
[ToBTOpEHME NPONAEHHOTO U POBEPKA 3HAHUU.

Yucaa, koropsie 6oibe 1000.

Hymepanus

HoBas cuérnas ennnuna — teicsiua. Knace equnui v kiiacc Toicsiy. UTeHne U 3a1uch MHOTO3HAUYHBIX
yucen. [IpencraBieHne MHOTO3HaYHBIX YMCEN B BUAE CyMMbl pa3psAIHbIX ciaraeMbix. CpaBHEHHE
MHOT'O3HAYHBIX 4Kcell. YBenudeHue (ymenbiienue) yucia B 10, 100, 1000 pa3. Boigenenue B uucie
o011ero Koau4ecTa eauHMIL Troooro paspsaa. Kinacec mummonos. Kiace munnuapios.

IIpoekt «Marematuka BOKpyr Hac». CoznaHue MaremMaTHueckoro copaBodHuka «Ham ropon
(cemo)». [ToBTOopenue npoitnenHoro «4Yro yzHaiau. YUemy HAydHIIUCHY.

Beauuunel

Enununa qyiveel: kunometp. TaOnauma equHuL AIHHBL.

EnvHMLBI TUTOIa u: KBaApaTHEIM KMIIOMETP, KBaPaTHBIM MUJUIUMETD.

Tabnuna enuuun mwiomaau. OnpeaeneHue MIOMaaN ¢ TOMOIIBIO NATIETKH.
Macca. Enqunauiibl Macesl: IIEHTHep, TOHHA. Tabynia eJMHUIl MacChl.

Bpems1. EnuHnnbe! BpeMeHu: CeKyH/1a, BEK.

Tabnuua equHUI BpeMEHU.

Pemenue 3aa4 Ha onpe/esieHne Havasa, MPOJOJIKUTEIbHOCTH U KOHI[A COOBITHS.
IToBTOpenue nponaeHHOro «4Uro y3nanu. Yemy Hay4uImuchb».

CrnoxeHue U BbBIYMTAHHE

[TuceMeHHbIE TPUEMBI CIIOKEHUS U BBIYNTAHUSI MHOTO3HAYHBIX YHCEN.

ANTOpPUTM NHCBMEHHOTO CJIOKEHUS ¥ BBIYMTAHHUSI MHOTO3HAYHBIX YHACEI.

CroxeHne ¥ BBIYUTAaHWE 3HAYEHU BETUYHUH.

Pemenue 3amau Ha yBenuuyeHHe (YMEHBILICHHE) YHUCIA HA HECKOJBKO €IMHUI], BBIPAXKEHHBIX B
KOCBEHHOU (popme.

«Ctpannuku Ui J110003HATENBHBIX» — 3aJaHUsl TBOPYECKOTO U IOMCKOBOTO XapakTepa:
JIOTMYECKHE 3a7a4X U 33/1a4U MTOBBIIMIEHHOTO YPOBHS CIOKHOCTH.

IToBTOpenue nponaeHHOro «4Uro y3nanu. Yemy Hay4uImuchb».

[IpoBepounas pabota «IIpoBepum ceds 1 OLEHUM CBOU AOCTHXKEHMs» (TecToBas ¢opma). AHaIU3
pe3yIbTaToB.



YMHoXeHHe U 1e1eHne

ANTOpATMBI MINCEMEHHOTO YMHOKEHUS U IEJICHUS] MHOIO3HAYHOTO YMCIAa HA OJJHO3HAYHOE.
ANTropUTM MUCBMEHHOTO YMHOXEHUSI MHOIMO3HAUYHOT'O YMCia HAa OJTHO3HAYHOE.

YMHOK€EHHUE Yncen, OKaHYMBAIOIINXCS HYJISIMU.

ANropUTM MUCBMEHHOTO JEJIEHNS MHOTO3HAYHOI'O YHCiIa Ha OJIHO3HAYHOE.

Pemenne TekcTOBBIX 3a1ad.

IToBTrOpenue npoiaeHHOro «4Uro y3Hanu. YeMy Hay4UIuCh».

[IpoBepounas pabora «IIpoBepum ceds 1 OIIEHUM CBOM JOCTHKEHHUs» (TecToBas ¢opma). AHAIU3
pe3yJIbTaToB.

3aBUCHMOCTHU MEXIY BEIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE.

Ckopoctb. Bpems. Paccrosiuue. Enunuiel ckopocti. B3auMocBsI3p MEXKIy CKOPOCTBIO, BDEMEHEM,
paccrosiHueM. Pemenue 3ama4 ¢ BeJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSHHUE.

YMHOXEHHE 4YHclla Ha IPOMU3BEACHHUE. YCTHBIE NpUEMBI YMHOXeHus Buzaa 18 - 20, 25 - 12.
ITnceMenHBIE TPUEMBI YMHOKEHHUS HA YHACIIA, OKAHYMBAOLIMECS HYJISIMH.

«Ctpannuku Ui J1I0003HATENBHBIX» — 3aJaHUsl TBOPYECKOTO U IOMCKOBOTO XapakTepa:
JIOTUYECKHE 3a/1a4H, 3a1a4U-Pacd€Thl, MATEMAaTUYECKUE UTPBHI.

IToBTrOpenue npoiaeHHOro «4ro y3Hanu. Yemy HAy4UImuCh».

B3aumuas nposepka 3HaHuil «Ilomoraem npyr npyry cruenars mar K ycnexy». Pabora B mape 1o
tecty «BepHo? HeepHo?».

Yeruble npuémsl genenus 1 ciaydae Buga 600 : 20, 5600 : 800. Jlenenue ¢ octatkoM Ha 10, 100,
1000. nucbMeHHOE I€TICHUE Ha YK CIa, OKAHYUBAIOLIUECS HYIISIMHU.

Pemenne 3agauy Ha OJHOBPEMEHHOE BCTPEYHOE [BHKEHUE, HAa OJHOBPEMEHHOE [BHKEHHUE B
IIPOTUBOIMOJIOKHBIX HANPaBICHUIX.

ITpoekT «MaremaTuka BOKpyr Hacy. CocTaBiieHue cOOpHMKA MaTEMAaTHYECKUX 3a/1a4 U 3aJaHuH.
IToBTrOpenue npoiaeHHOro «4ro y3Hanu. Yemy Hay4uImuch».

ITpoepounas pabota «IIpoBepum cebst U OLIEHUM CBOM JOCTHXKEHUs» (TecToBas ¢opma). AHAIU3
pe3yJIbTaToB.

YMHoOKXeHHe HAa IBY3HAYHOE M TPEX3HAYHOE YUCJIO0

YMHOK€EHUE Yncia Ha CyMMY.

ANTOpuUTM NUCBMEHHOIO YMHOKEHHSI MHOTO3HAYHOT'O YMCJIA HA IBY3HAYHOE U TPEX3HAYHOE YHCIIO.
Pemenue 3a1a4 Ha HaX0XIEHUE HEU3BECTHOTO I10 IBYM PAa3HOCTSIM.

IToBTrOopenue npoiaeHHOro «4Uro y3Hanu. YeMy HaydUIIuCh».

KoHTponb 1 yuér 3HaHui.

[IpoBepka yMHOKEHHUSI I€TICHUEM U JCIICHUS] YMHOKEHUEM.

Ky6. Ilupamuna. [ap. Pacno3naBanue W Ha3BaHHWE I€OMETPUYECKHMX Ted: KyO, Iap, mUpamuia.
Ky6, nupamupa: BepmmHbl, IpaHu, péOpa kyOa (mupamuzsl). Pa3Béprka kybOa. Pa3péprka
nupamubl. 3rorosnenue mojeneit Kyoa, mupaMubl.

IToBTrOopenue npoiaeHHOro «4ro y3Hanu. Yemy HayquImuch».

HTorosoe noBropeHue

Hywmepanus. Beipaxkenus u ypaBHeHHs. ApupMmeTHyeckue ACHCTBUS: CIOXKEHHE M BbIYUTAHHUE.
Apudmerrueckue 1eUCTBUSA: YMHOXKEHHUE U JerneHue. [IpaBuna o nopsjike BbIMOIHEHUS JEHCTBHIA.
Bemnuunsl. ['eomerpuueckue Gurypsl. 3agaun. UTOroBblii KOHTPOIIb.

TEMATHYECKOE IINTAHUPOBAHHUE

1 xanace
Ne n/m HasBanmue paznena KosmnuecTBo yacos
1 [TonroroBka k u3ydenuro uncen. [IpoctpaHcTBeHHbIE U 74

BPEMCHHBIC ITPCACTABICHUA




2 Yucna ot 1 mo 10. Yucno 0. Hymeparnus 294
3 Yucna ot 1 1o 10. CnoxxeHre U BEIYUTAHHE 594
4 Pemenme 3a/1a4 B 0HO ACHCTBHE Ha CJIOXKEHHE 1 BEIYUTAHIIC. 14 4
Uucna ot 1 no 20. Hymepanus
5 Yucna ot 1 1o 20. CnoxxeHue U BEIYUTAHUE 23y
6 Hroro 1324
2 KJacce
Ne ni/m HasBanmue pa3saena KosmnuyecTtBo 4acos
1 UYucna ot 1 no 100. Hymeparnus. 18
2 Yucnma ot 1 7o 100. CnoxxeHue 1 BEIUUTAHHE. 48
3 Uucna ot 1 mo 100. CrnoxxeHue u BeluUTaHUE (MMCbMEHHBIC 28
BBIYUCIICHHUS).
4 19
YMHOKEHHUE U IeJIeHuE
5 TabnuuHOe yMHOKEHUE U JIeTICHHE 20
8 [ToBTOpEHNE U3YyYEHHOTO 3a IO 3
HToro 136 1
3 kJacce
Ne /i HasBanmue pasnena Kosau4yecTBo yacoB
1 Yucma ot 1 1o 100. CnoxxeHne U BEIYUTAHNAE 9
2 Uwucna ot 1 no 100. TabiuHoe yMHOXEHUE U JACIICHHE 55
3 Uucna ot 1 no 100. BHeTabnuuHOe YMHOKEHUE U JICICHHUE. 29
4 Uwmcna ot 1 o 1000. Hymeparusi. 13
5 Yucma ot 1 7o 1000. CnoxeHue 1 BEIUUTAHHE. 12
6 Yucima or 1 mo 1000. YMHOXEHNE U JETIECHUE. 18
Hroro: 136
4 xaacce
Ne n/m HasBanmue paznena KosmuecTBo yacos
1. Yucma ot 1 7o 1000. 14
2. Yucna, kotopsie 6ombe 1000. 112




Hywmeparnusi. 12
BenuuuHgL. 11
Cro)XeHHE U BBIUNTAHHC. 12
YMHOKEHHUE U JCICHUE. 43
YMHOKEHHUE Ha JIBY3HAYHOE U TPEXIHAYHOE YHUCIIO. 34
HroroBoe nmoBTOpeHue 10

Hroro 136




